OXFORD MEDICAL PUBLICATIONS 


PRICE’S TEXTBOOK 
OF THE 

PRACTICE OF MEDICINE 




PRACTICE OF MEDICINE 

BY VARIOUS AUTHORS 


EDITED BY 

DONALD HUNTER 

M.D.. F.II.C.P. 

Physickn, The London Hospital 


NINTH EDITION 


IX)NDON 

OXFORD UNIVERSITY PRESS 

NEW YORK TORONTO 


NEW CONTRIBUTIONS 


SECTION n 

Tropical Eosinophilia ' * _ Non-specific Urethritis 

Q Fever " Chancroid 

S}'philis V Rheumatic Fever 

Gonorrhera 


SECTION IV 

Epidemic Dropsy Plant I^htfons 

Poisoning; by Beryllium, Cadmium, Effects or-Tobacco 

Chromium, Phosphorus, Methyl Corrosive Poisons 

Alcohol, Barbiturates, Tri-ortho- 
cresyl Phosphate, Dinitro-ortAo- 
cresol and Diniirophenol 


SECTION V 

Spontaneous Hypoglycemia Disorders of Porphyrin Metabolism 

Galactosuria Disturbances of Water and Electrolytes 


Kwashiorkor 
The Fanconi Syndrome 
Rtbofiavin Deficiency 
Nicotinamide Deficiency 
Fyridoxine Deficiency 


SECTION VI 

Pantothenic Acid Deficiency 
Protein Deficiency 
Vitamin Bjf (Cyanocobalamin) 


SECTION vn 

Phaeochromocytoma Ganglioneuroma 

Neuroblastoma 


SECTION vm 


Halitosis 
Dental Caries 
Hiatus Hernia 

Beiugn HTOertrophy of the Pylorus 
Duodenal Ileus 

Diverticula of the Stomach and Small 
Intestine 


Intestinal Lipodystrophy 
Visceroptosis 
Subacute Appendicitis 
Bile Peritonitis 
Tests of Liver Function 
Marasmus 


SECTION IX 

Iron Deficiency Anxmia Hamolytic Anamias 

Pernicious Anemia Hamorrhagic Diseases 

L«ukamua Blood Coagulation 


SECTION X 

H^etsplenism Lipoid Deposit Diseases 

Thrombosis of the Splenic Vein 



NEW COKTRXBUTXOKS 


viu 


SECnON XI 


Beticulum Cell Saxcoma 


SECTION xn 


Anticoagulant Therapy 
Cardiac Neurosis 
Emphysema Heart Disease 
Cardiac Surgery 
Massive Pulmonapr Embolism 
Acute Benign Pericarditis 
'Diberculous Pericarditis 
Electrocardiography : Unipolar and 
Routicie Chest l^ds 
Angiocardiography 


Systemic Arterial Hypertension 
^sential Hypertension 
Benign Hypertension 
Malignant Essential Hypertension 
Pulmonary Hypertension 
Postural Hypotension 
Peripheral Arteriosclerosis 
Acrocyanosis 
Lymphatic Obstruction 


SECTION xra 


Acute Laryngo-Tracheo-Broochitis 
Minimal Tuberculosis 
Sarcoidosis 

Treatment of Tuberculosis 
Treatment of Pneumonia 
i^eatment of Lung Abscess 
Treatment of Empyema 
Silicosis 

Pneumoconiosis of Coal Miners 


Pneumoconiosis due to Sillimanite, 
Sericite> l^ca, Fuller's Earth and 
Kaolin 
Asbestosis 
Aluminosis 

Pneumoconiosis in Bauxite Smelters 

The Benign Pneumoconioses 

Byssinosis 

Farmer's Lung 

Dagassosis 


SECTION XIV 


Congenital Abnormalities of the Kidney 
Diabetic Glomerulosclerosis 
Type I Nephritis 


Type II Nephritis 

Nephrosclerosis svithout Hypertension 
Renal Vascular Disease 


Use in Arthritis of : 
Coiticotrophin 
Phenylbutaaone 


Diseases of the Hair 
Diseases of the Nails 


SECnON XV 

Cortisone 

Hydrocortisone 

Probenamid 

SEcnoN xvn 

Diseases of the Lips 
Diseases of the Mouth 


SEcnoN xvm 


Abnormalities of the Pupil 
Recurrent Vertigo 
Thrombosis of the Internal Carotid 
Artery 

Angiomatous Malformations of the 
Brain 

The Carpal Tunnel Syndrome 


Acroparass thesis 
Dysphasia 

Tuberculous Meningitis 
EncephaUtis Lethargica 
Inclusion Body Encephalitis 
Infantile Hemiplegia 



CONTRIBUtOftS 

G, E. BEAUMOfJT, ma, Pjtr., ejt,c.p., Coastiltin^ Physician, The Middlesex Hoipitaj 
, Bad The Brompton Hospital. 

E. R. BOLAND, C.B.E., m.d., FJt.c.p., Physiciaa, Guy’s Hospital. 

D.P.K. 


R. R. BOMFORD, DJ.t., F.R.C.P. 

WALLACE BRIGDEN, Mju, MJ>., 
r.R.c.P. 


MAURICE CAMPBELL, oj.e., Mjt., 

D.M., FJI.C.P. 


W. S. C. COPEMAN, M.A., M.O.. 

FJl.CJ'., I.P. 


W. 1. DAGGETT, M.A., M.B.. b.ch., 

P.R.C.S. 

The Late CHARLES DONALD, o,b.e. 
J. St. C. ELKINGTON, mju, mj>., 

FJI.C.P. 


Rt. Hon. LORD EVANS, o.c.v.o., M.O., 

F.R.C.P. 


Snt NEIL HAMILTON FAIRLEY, 

K.B.E., F.R.F., S.sa, MJ}., FJl.aP. 

LAWRENCE P. GARROD, Mjt.. MJ)., 
F.R.C.P. 

THOMAS HUNT, D.»f., f.h.c.p. 


DONALD HUNTER, C.B.E., m j>., F.R.C.P. 
R. B. HUNTER, m.bj;., M.B., CH.B., 

F.R.C,P.ED. 


AMBROSE KING, M.B., BJ., f.k.cj. 


Sir AUBREY LEWIS, M.D., fac.?. 


BRIAN MAEGRAITH, MJt., M.S., 

D.Pini., FJl.C,P., PJUC.P.E. 

JAMES PURDON MARTIN, MJi., MJ>., 

FAC.P. 


Physician, 'The London Hospital. 

Physician, The London Hospital, and Assistant 
Physician to the Cardiac Department 
Physician, The National Heart Hospital. 

Consulting Physician, Cardiac Department, Guy's 
Hospital. 

Senior Physician, The National Heart Hospital, 

Physician in Charge, Department of RheumaUc 
Diseases, The West London Hospital. 

Senior Physician, The Arthur Stanley Institute for 
Rheumatic Diseases, The Middlesex Hospital. 

Senior Surgeoa, Diseases of the Ear, Nose and 
Throat, King’s College Hospital. 


Physician in Charge, Neurological Department, 
St. Thomas’s Hospiul. 

Physidao, The National Hospital, Queen Square, 

Phydcian to H.M. the Queen. 

Physidan, The London Hospital, 

Physidao, Royal Masonic Hospital, 

Coosultiag Physidan, Hospital for Tropical 
Diseases, London. 

Professor of Bacteriology, University of Ixindon. 

Bacteriologist, St. Bartholomew's Hospital. 

Senior Physician, St. Mary’s Hospital. 

Physidan, Royal Masonic Hospital. 

Physician, 'The London Hospital. 

Professor of Materia Medica, Unlyersity of St. 
Andrews. 

Lecturer in Clinical Medicine, St. Andrew’s 
University Medical School, Dundee. 

Senior Physidan, The London Hospital Clinic foe 
Venenatf Disexset Oinir}. 

Lecturer is Venerea] Diseases, London Hospital 
Medical College. 

Professor of Psychiatry, University of London. 

I^ysician, The Bethlem Royal Hospital, and The 
Maudsley HospitaL 

Professor of Tropical Medidne, Liverpool School 
of Tropical Medidne (University of 
Liverpool). 

Consulting Physidan, *1110 National Hospital, 
Queen Square. 



CONTRIBUTORS 


ALAN MONCRIEFF, c.d.e.. m 

F.EUC.P., J.P. 


BRIAN F. RUSSELL, MJ).. P.i 

D.P.H. 


R. BODLEY SCOTT, MJI..D.M., p. 


E. F. SCOWEN, Mji., ts-c^. 


S. LEONARD SIMPSON, 

F.R.CP. 

GEORGE A. SMART, b jc., m.d., f 


CLIFFORD WILSON. UA.. d.m., p 


L. J. WITTS, c^x., mj^., D.Rt., P.I 


.D., Nuffield Professor of Child Health, Univcnity of 
London. 

Physician, The Hospital for Sick Children, Great 
Ormond Stnet. 

t C.P., Physician in Charge, Skin Department, The 
London Hospital. 

Physician, St. John's Hospital for Diseases of the 
Skin. 

lt.c.p. Physician to H.M. the Queen. 

Physician, St. Bartholomew's HospitaL 

Director, Medical Professorial Unit, St. Bar- 
tholomew’s Hospital. 

Reader in Medicine, University of London. 

SIX., Cnnaultant EndocrinoIogUc, St. Mary's Hospital. 


.R.C.P. Professor of Medicine, University of Durham. 

Honorary Physioan, Royal Victoria Infirmary, 
Newcastle-upon-Tyne, 

.itc.P. Professor of Medicine. University of London. 
Director, Medical Unit, The London Hospital. 

Nuffield Professor of Clinical Medicine, Univer- 
sity of Oxford- 



CONTENTS 


SECTION I 

INFECTION AND ANTI-BACTERIAL AGENTS 

Infection page 1 Sulphonamides page 17 

Antibiotics 6 


SECTION n 

n^cnous diseases 


Bacterial 

Viral 

Mycotic 

Spirochaetal 


page 30 Protozoal page 245 

146 Rickettsial 285 

193 Of Doubtful Etiology 304 

202 


SECTION m 

DISEASES DUE TO METAZOA AND ANIMAL POISONS 
AND VENOMS 


Trematodes 

Cestodes 

Nematodes 


page 316 Injurious Arthropods page 336 

322 Snakes and Poisonous Fishes 340 

325 


SECTION IV 

DISEASES DUE TO CHEMICAL AND PHYSICAL AGENTS 


CHEMICAL 


CICEMl CAL— eonf inufd 


Plant Poisons page 344 

Effects of Tobacco 346 

Argemone Poisoning (Epidemic 
Dropsy) 348 

I/athyrism 349 

Ackee Poisoning 350 

Acute Morphine Poisoning 351 

Cocaine Poisoning 352 

Atropine Poisoning 352 

Alcoholism 353 

Methyl Alcohol Poisoning 3S7 

Carbon Monoxide Poisoning 357 

Poisoning by Barbiturates 360 

Corrosive Poisons 362 

Me talli c Poisons 363 


Poisoning by Coal-Tar Deriv- 
atives pog^ 388 

Poisoning by Halogenated Hydro- 
carbotu 393 

PHYSICAL 

Decompression Sickness 395 

Anoxemia 399 

Travel Sickness 401 

Electrical Injuries 403 

TTie Effects of Heat 406 

Injuries from X-rays 409 

Injuries from Radioactive Sub- 
stances 411 

Injuries from Fission Products 413 


SECnON V 


DISEASES OF METABOLISM 


Bual Metabolic Rate 
Disturbances of Water an( 
Electrolytes 
Diabetes Mellitus 

Swntaneous Hypoglyc$mia 

Hypetinsulinism 


e 415 

Gout 

page 444 


Obesity 

449 

415 

LipodYstrophia Progressiva 

451 

422 

The Lipomatoses 

452 

443 

Glyct^n Disease 

452 

443 

Disorders of Porphyrin Metabolum 452 



xii 


The Vitamins 
Scurvy 

Infantile Scurvy 

Rickets 

Beriberi 


COKTENTS 
SECTION VI 

DEHCIENCY DISEASES 

page 4S4 Pellagra page 472 

461 Nutntional Macrocytic Anjcmia 475 

463 Protein DeSdency 477 

465 Kwashiorkor 478 

468 


SECTION Vlt 

DISEASES OF THE ENDOCRINE GLANDS 

The Pituitary Gland page 483 The Suprarenal Glands page 506 

The Thyroid Gland 491 The Sex Glands 520 

The Parathyroid Glands SOI 


SECTION vm 

DISEASES OF THE DIGESTIVE SYSTEM 


The Mouth 
The Salivary Glands 
The TonsUs 
The Pharynx 
The (Esophagus 
The Stomach 


page 525 The Intestines page 599 

530 The Liver 658 

533 *1110 Gall-Bladder and Dile-Ducw 689 

538 The Pancreas 700 

541 The Peritoneum 711 

553 


SECTION IX 

DISEASES OF THE BLOOD 


The Blood Volume 
The Red Blood Cells 
The Symptomatic Anarmias 
The Deficiency DysJuemopoietic 
Anatmias 
Aplastic Atutmia 
Hxmolt^ic Ansmia 
Lcuco-Erythroblastic Amemia 
Anxmia in Pregnancy 
Polycytbaimia 749 


Leucocytosis 

page 752 

Eoslnophilia 

753 

Lymphocytosis 

754 

Monocytosis 

755 

BasophUia 

755 

Leucopenia 

7SS 

Leukaemia 

757 

Blood Coagulation 

765 

The Hsmorrhagic Diseases 

767 


page 725 
716 
729 

731 
738 
740 
747 
747 


SECnON X 

DISEASES OF THE SPLEEN AND RETICULO-ENDOTHEUAL 
SYSTEM 

The Spleen page ITt TTie Reticulo-Endothelial 

System page 783 


SECnON XI 

DISEASES OF THE LYMPHATIC SYSTEM 


The Thoracic Duct 

page 787 

Neoplastic Disease 

page 788 

The Lymphatic Vessels 
Glands 

and 

Hodgkin’s Disease 

789 

787 

Lymphosarcoma 

791 

Lymphadema » 

788 

Retit^um Cell Sarcoma 

792 



CONTENTS 

sEcrroN xn 


xiii 


DISEASES OF THE CARDIO-VASCULAR SYSTEM 


DISEASES OF THE HEART 


DISEASES OF THE HEART — continued 


General Considerations 

page 793 

Congenital Heart Disease page 

893 

Circulatory Failure 

806 

The Heart in Miscellaneous Con- 


Cardiac Arrhythmia 

819 


900 


834 



Hypertensive Heart Disease 

850 


Pulmonary Heart Disease 

851 

Hypertension and Hypotension 

907 

Syphilitic Heart Disease 

858 

Peripheral Vascular Disease 

917 


862 

Emoolism and 'Thrombosis 

97S 


878 

Lymphatic Obstruction 

928 

Diseases of the Endocardium 

884 

Arterial Aneurysm 

929 

Diseases of the Myocardium 

890 

0}ilagen Diseases 

930 


SECTION xm 

DISEASES OF THE RESPIRATORY SYSTEM 


'The Nose 

page 938 

The Lungs 

page 986 

The Naso-Pharynx 

941 

'11)6 Pleura 

1063 

The Larynx 

9+3 

'The Diaphragm 

1087 

The Trachea 

954 

The Mediastinum 

1089 

The Bronchi 

963 




SECTION XIV 

DISEASES OF THE KIDNEY 


The Chatacters of Normal 
Urine page 1098 

The Estimation of Renal Function 1100 
Abnormalities of the Urinary 

Secretion 1102 

Circulatory Disturbances 1107 

Unemia 1108 

Bright's Disease 1114 

Lardaceous Disease 1131 

Pyelitis 1132 


Chronic Pyelonephritis (age 
Perinephritis and Perinephric 
Abscess 

Tuberculosis of the Kidney 
Renal Calculi 
Hydronephrosis 
Pyonephrosis 
Tumours of the Kidney 

S 'sts of the Kidney 
ovable Kidney 


1136 

1137 

1139 

1140 
1142 
1144 
1144 

1146 

1147 


SECnON XV 

DISEASES OF THE JOINTS, FIBROUS TISSUES AND MUSCLES 

Arthritis page 1150 Non-Articular Rheumatism page 1165 

Pseudo-Arthritis 1165 Myositis 1169 


SECnON XVI 

DISEASES OF THE SKELETON 

D^eascs of the Bone page iill Diseases of Bone Marrow page 

Diseases of the Endochond^ 

Osslhcation . 1182 



CONTENTS 

SECTJON xvn 

DISEASES OF THE SKIN 


Sensory Disorders pege 1189 

Secretory Disorders^ 1198 

Pigmentary Anomalies 1201 

Vasomotor Disorders 1205 

Dermatitis 1209 

Coccal Infections 1224 

Fungous Infections _ 1232 

Cutaneous Tuberculosis 1240 

Virus Infections 1246 

Parasitic Infections 1250 

Erythematous Conditions 12S4 

Drug Eruptions 1265 

Erythroderma 1268 


Dermatoses page 1270 

Chronic Bullous Eruptions ^ 1286 

Scleroderma and Allied Condi* 
tions 1291 

Atrophy and Hypertrophy 1295 

Degenerative Conditions 1298 

Epidermal Tumours 1 301 

Tumours of the Dermis 1310 

Cutaneous Reticuloses 1316 

Diseases of the Hair 1317 

Diseases of the Nails 1321 

Diseases of the Lips and Mouth 1324 
Tropical Skin Diseases 1327 


SECTION xvm 

DISEASES OF THE NERVOUS SYSTEM 


Disorders of the Cranial 
Nerves page 1338 

The Signs of Local Lesions 
within the Skull and Brain 1357 

Aphasia and Other Defects of 
Speech 1367 

The Cerebn^inal Fluid 1377 

Intracranial Tumaun 1380 

Meningitis 1391 

Hydrocephalus 1399 

EneephaLtis 1404 

Virus Diseases of the Nervous 

System 1414 

Vascular Disorders of the Nerv* 
ous System 1435 


Syphilis of the Central Nervous 
System page 1454 

The DemycUnating Diseases 1472 
Hereditary and FamUial Diseases 1479 
Paroxysmal Disorders of the 
Central Nervous System 1492 
Disorders Characterised by In- 
voluntary Movements 1511 

Local Lesions of the Spinal Cord 1527 
Other Diseases of the Spinal 
Cord IS4S 

Disorders of the Peripheral 
Nerves 1567 

Muscular Diseases 1596 


SECnON XK 

PSYCHOLOGICAL MEDICINE 


Introduction 

Classification 

Organic Disorders 

Affective Disorder 
Schizophrenia 

Paranoia and Allied States 

page 1608 
1622 
1624 
1645 
1656 
1668 

Hysteria 

Algety State 

Obsessional Disorder 
Psychopathic Personality 
Mental Deficiency 

page 1669 
1677 
1677 
1680 
1682 


APPENDIX 


Histoplasmosis 

page i 

Toxoplasmosis 

page V 


INDEX 


page 1689 



SECTION I 


INFECTION 

Of the three main \*arieties of disease, infective, degeocratis'e and neoplastic, infective 
is perhaps the commonest. It is certainly of such frequent occurrence and exhibits 
so much s-aricty that a brief general account of its origins and nature should precede 
those of its individual manifestations. 

Infection is defined as the successful invasion of the tissues by micro-organisms. 
“ Infective ” is an adjective applicable to any such process ; “ infwtious ”, ^though 
used by some writers in the same broad sense, is so often used to denote ready com- 
municability that it is better restricted to this meaning. The micro-organisms re- 
sponsible belong for the most part to the vegetable kingdom (bacteria) although some 
to the animal (protozoa), and are the smallest and most primitive forms of life known. 
It may seem strange that man, the most complex and highly des'cloped of creatures, 
should be subject to attack by those at the other extreme of the scale of devdopment. 
It appears less so when one remembers that the principal function of bacteria is to 
cause the decomposition of dead animal and vegetable material, so releasing their 
constituents for further use by other Ihing things. In view of this It is not so sur- 
prising that some bacteria have evolved the capacity to attack living tissue as well 
as dead, and have so become “ pathogenic 

The stage reached in tliis evolutionary process varies in different species. Some 
are ” obligatory pathogens ", incapable of existence in the body except as causes of 
disease : such are the virus of small-pox and tbe bacilli causbg tuberculosis and 
plsMc. There are other highly patljogenic spedcs to which this definition does not 
ap^y, because they may be found in ” earners ” : these are indiriduals who have 
usually recovered from an attack of the disease and are in any case immune to it, 
but have failed to rid themselves of the micro-orgamsm. Other bacteria are only 
“ faculutively ” pathogeruc : these include species inhabiting exposed surfaces of 
tbe body and the alimentary tract, where they normally lead a purely " saprophytic ’’ 
existence — i.e., they multiply in secretions, dying superficial epithelial cells and food 
residues wtbout invading the tissues or causing any harm. In certain carcumstances, 
particularly if they gain access to other parts of the body, such bacteria may assume 
pathogenic activity. 

Another commonly used term requiring definition is “ virulence This is used 
of pathogenic species to denote the degree of their capacity to produce disease, and 
it may be measured in terms of the numbers of bacteria required to establish infection 

w So pjodvee fatsl uifoctioa. Thtis 4.V? imiumtto! ctamhar of iuetnolj’tic 

wih which a mouse must be Inoculated to cause death may be millions or only about 
five. Virulence in this species is subject to rapid change, and an increase is caused 
by transference from one host to another, and particularly by a series of such transfers. 
The same effect operates, although less strikingly, in other spedcs ; apart from this, 
greater or lesser degrees of virulence may Iw an inherent property of indiriduaJ 
strains within a spedes (the term ” strain ” is used to denote an individual example 
of a micro-organism, and is often known by the name of the patient in whom it was 
found). 


FACTORS PREOISPOSIKG TO INFECTION 
It b usually said that if bacteria gain access to the tissues, the outcome depends 
on their numbers and virulence on one hand, and on the resistance or " immunity ” 
of the host on the other. In connection with some infections, specific immunity, 
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the nature of ^vh^ch will be considerwJ shortly, is alMraportant. There are many 
diseases, such as the common childhood fevers, chicken-pox, measles and mumps, 
which almost everyone must acquire on first exposure to infection, regardless of any 
other factor whatever; specific immunity, usually permanent, follows.^ The degree 
of immimlty— for this may sometimes be relative and not absolute — is a factor in 
connection with all ir^ection, hut it is often overshadowed in importance by others. 
Indeed many examples of bacterial infection would not have occurred at all had there 
not been some other condition predisposing to it. Examples of these are the following. 

Injury . — ^The interior of the body is normally free of bacteria, and some parts 
are ill-equipped to deal with them. Perhaps the most defenceless tissue is the surface 
of t^ central nervous system : hence when the base of the skull is fractured, and 
bacteria from the naso-pharynx arc enabled to enter, meningitis, almost always due 
to a pneumococcus, commonly results. Siroilarly a perforating wound of the abdomen 
is followed by peritonitis due to the escape of intestinal bacteria. Any \\ound is 
liable to he contaminated wth bacteria from the skin or from the outer world, and 
much of its treatment is directed to preventing the infection which may otherwise 
result 

Ff«fd retention, — Another purely mechanical cause of infection, although usually 
brought about in quite different ways, is obstruction to the escape of some fluid with 
resulting stagnatloo. The urinary tract affords the best examples of this : retention 
in the madder due to prostatic enla^emcnt or in the renal pelvis due to constriction 
of the ureter is eventually followed by infection, and although this may be eliminated 
for the time being by treatment it will re^Iarly recur unless the obstruction is relieved. 
Retained bronchial secretion in bronchiectatic cavities Is inevitably Infected for the 
same reason. 

Malnutrition.^h generally ill-nourished person is thereby rendered more sus- 
ceptible to many infections, and particularly to tuberculosis. There are more specific 
forms of malnutrition ; deficient of vitamin A leads to metaplasia of the epithelium 
of the air passages, which in its turn predisposes to infection. In a sense, malnutrition 
may be local, the effect of an inadequate blood supply *. thus circulatory stasis is tite 
underlying cause of a varicose ulcer and pressure, producing ischsmta, that of a 
bedsore. 

Other diseases . — There are many examples of diseases predisposing to others of 
an infective nature. Diabetes raellitus, drrliosis of the liver and silicosis predispose 
to tuberculosis, and hydrairaic nephritis to pyogenic infections of serous cavities. 
Infection, often taking the form of broncho-pneumonia, is a common terminal event 
in many progressive and incurable conditions, and is paiticulaily liable to develop 
in old people immobilised in bed, as for the treatment of a fractured femur. 

Agranulocytosis, — K gross deficiency or actual absence of granular leucocytes in 
the blood, which occasionally follow's the use of certain drugs, deprives the body of 
a defence whereby its bacterial inhabitants are evicJently kept in check, since they 
then attack the surfaces of the throat and mouth, producing a condition known as 
agranulocytic angina. 

These are only some of the mmn examples of the causes which underlie many 
infections, and it rvill be clear that prevention and treatment should be directed to 
removal of these causes, when possible, as well as directly to eliminating the infection 


RESULTS OF BACTERIAL INFECTION 

j The tissue changes resulting from infection are in the province of the morbid 
' anatomist, and a textbook of patholi^ should be consulted for their details. The 
following accent suffices only to define the terms used else^vhere in this book. 
Inflammatton is the first result of bacterial invasion, and its cardinal features are the 
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dilatation of capillaries and the escape from them of flmd and leucocytes. In con- 
nective rissue the inflammatory cedema so piodu^d is known as cellulitis ; in a serous 
ca^ty the result tvill be an effusion ; in a mucous membrane the result is catarrh, 
the most obvious effect, apart from swelling, being an increased flow of secretion. 

Some forms of inflammation proceed to tissue destruction. This is of ttvo prin- 
dpal kinds, necrosis, or death of an area of Ussue, which may be caused by poisonous 
bacterial products or indirectly, as in syphilis, by vascular changes redudng the 
blood supply, and suppuration, in which tissue is liquefled and the cavity so formed 
occupied by pus, a fluid containing mainly dead leucocytes and bacteria. 

Infection may remain localised, or may spread in any of three ways, by direct 
tissue continuity, da IjTnphatics or via the blood. The presence of certain types of 
bacteria in the blood is called septicemia ; in pyamia, fragments of infected dot from 
veins bordering the focus of infection escape into riie circulation and cause septic 
infarcts elsewhere. Baeterieemia is a term used to denote the presence of bacteria 
in the blood when this is of not such grave import. It is a constant and merely ind- 
dental feature of typhoid fever, occurs in most patients with cerebrospinal fever, 
and in severe cases of lobar pneumonia. A transient bacteriamiia has been shown to 
msult even from such simple operations as dental extraction and tonsillectomy. 

THE RESPONSE OF THE BODY TO INFECTION 

The body has two means of repelling bacterial invasion which to a large ejrtent 
are interdependent One is by the activity of leucocytes and other phagocytic cells 
which ingest and may destroy the micro-organisms. The other is by the formation 
of antibodies', these are globulins found in the plasma which have a spedfle action on 
bacteria or their products. In this connection a distinction has to be dratsm between 
two different kinds of infection. In one, of which the best examples are diphtheria 
and tetanus, the bacteria form a potent exotoxin — i.e., a toxin or poison which is 
discharged by the grotvtng bacterium into its surroundings and is carried to parts 
of the body where it causes damage remote from the focus of infection. The whole 
of the damage to rissue in these diseases b caused by thb toxin, and the response of 
the body b the formation of an antibody, antitoxin, which neutralises this. Most 
bacteria form no such toxin, although they contain an endotoxin which b liberated 
when they are destroyed : these produce their effects directly by their presence and 
multiplication in infected tissue. Infection due to such bacteria extends much more 
widely, and b sometimes described as invasive in contiadbtinction to the localised 
exotoxin-forming type. The response to such infection b the formation of anti- 
bodies with a direct action on the bacteria themselves : these are agglutinin, which 
dumps and immobilises them — an important factor in checking spread — opsonin, 
which enables phagotytes to attack them, and bacteriolysin, which can actually cause 
their dissolution. 

Antibodies act only on the bacteria in response to which they are formed. Their 
development b an essential factor in natui^ recovery, and subsequent immunity 
depends on their continued presence in the blood. 

IMSIDNISATION 

Specifle immunity having this basb not only results from an attack of the disease 
but may be produced artificially with much Jess disturbance or none. Artifidal 
immunisation is of two kinds : 

Passive . — ^This b the adminbtnition of serum, cither of an immune human being 
or, more commonly, of an animal rendered highly immune by the second of these 
methods. The necessary antibody is thus supplied ready-made, and the term “ pass- 
ive ” denotes the fact that the redpient takes no part in its formation. This is an 
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emergency measure, and its efTect is of short duration, the extraneous globulin intro- 
duced being lost, as are other labile constituents of the body, within a short time. 
It may be used in cither prevention or treatment. Its preventive use is certain of 
effect when the serum is one containing antitoxin. This t^e of antibody is accurately 
measurable and its unit is the subjett of an International Standard. An adequate 
dose of diphtheria or tcunus antitoxin protcas absolutely against these dtse^es for 
about 10 to 30 days, according to the amount pven. Antitoxic sera are less consistently 
effective in treatment because they cannot repair damage already done by toxin to 
susceptible tissue «lls, but Uiey achieve thetr purpose if given early, before this 
damage is too extensive. Antibacterial sera have been used almost exclusively for 
the treatment of established infection, and are in general less effective, although the 
antipncumococcal scrum formerly used in pneumonia was an exception. It so 
happens that most infections originally treated in this way arc now amenable to 
chemotherapy. 

Active . — The object of strive immunisation is to stimulate specific antibody 
formation by the recipient : when this process has been initiated, it continues as it 
does after a natural attack of the tiisease, although usually not for so long. The only 
stimulus Avhich uill serve is the toxin or the micro-organism itself, according to the 
class to which the infection belongs, and cither must be rendered relatively harmless 
before it can be injected. Toxin can be rendered harmless without loss of immun- 
ising capacity by conversion to toxoid, and diphtheria and tetanus toxoids arc used, 
the former in several different forms, for active immunisation against these diseases. 
For invasive infections, the micro-organism must be used. It can be rendered harm- 
less by being first killed by heat or chemical treatment (typhoid vaccine), by being 
deprived of virulence by prolonged artificial cultivation under abnormal conditions 
(B.C.G. ^'accinc for tuberculosis) or by habituation to grouib in another animal 
species (vaccination against smolt-pox affords an example of this). %Vhct}ier dead 
or living but " attenuated ” by either of these processes, it elicits a reaction similar 
to that of the natural disease, antibody being formed. The resulting protection against 
some diseases, including small-pox, ts absmutc for several years : m connection with 
others it can only be said tliat the likelihood of developing the disease is substanrially 
reduced. 

These methods are not applicable to all infections. Some, like chicken-pox, are 
not worth preventing : for others, either because a variety of immunologically distinct 
miero-organisms can cause them, or because no technique for preparing a harmless 
but effective vaccine has yet been devised, we are unable to produce immunity. 


ANAPHYLAXIS 

Anaphylaxis is a shock-like state rapidly produced by the parenteral injection of 
foreign protein, usually a therapeutic horse serum, in a " sensitised ” individual. 
Apart from its anti-infective action, serum from another animal is itself a foreign 
material to which antibody (a precipitin) is formed. Hence if a second injection of 
horse serum is given more than 10 days after a first, or at any time afterwards for a 
period which may extend to several years, it reacts immediately with antibody, the 
result in the human subject being a state of profound shock, although in other animal 
^ecies it takes somewhat different forms. The degree of the effect depends on the 
dose of serum and the route of adminUtration, the intravenous being the most danger- 
ous. The " sensitive ” state, produced by a previous injection, or sometimes, it 
appears, accompanying conditions such as asthma, may be detected by the intni- 
dermal injection of a small amount of the serum, such asO'l ml. of a 1 in 10 dilution : 
an urticarial wheal then develops within 30 minutes. Such a patient, if serum treat- 
ment must nevertheless be proceeded with, can be desensitised by a scries of sub- 
cutaneous injections of serum at baif-hour intervals, starting with about 0 02 ml. 
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and doubling the dose each time until a therapeutic quantity is reached : the principle 
of this method is that free antibody is progressively neutralised until, by the time a 
large dose of serum is given, none is left to combine with it. 

The risk involved in sensitisation affords s strong reason for not administering 
therapeutic serum of animal origin except for dear indications, although the highly 
refined antitoxic sera now available, consisting largely of antibody globulin, are 
certainly less dangerous than the cruder products of the past. Whenever foreign 
serum is administered, adrenaline and a hypodermic synnge should be instantly 
available, and I ml. of a 1 in 1000 solution should be injected forthwith if signs of 
shock develop. 

Serum sickness is a delayed and much less serious effect of administering foreign 
serum, and is believed to be due to reaction between antibody formed to it and the 
small amount of foreign protein still circulating at this stage. The usual time of 
onset is about the eighth day after injection, and the features are urticaria with itching 
and moderate fever, sometimes with swollen and painful joints. Only sjTnptomatic 
treatment is necessary. 


ALLERGY 

Allergy was defined by von Pirquet, who coined the word, simply as “ altered 
reactivity ”, and to accept this definition is to condone an indiscriminate use of the 
term which has rendered it almost meaningless. Confusion would be avoided if 
its use were more restricted ; the following arc two distinct phenomena to which 
the term definitely applies. 

Baeimal allergy,— In various microbic infections and parasitic infestations the 
tissues become sensitised to the causal agent of the disease, and react to it, or to an 
extract of it, with inflammation and cedema. The change responsible is in tissue 
cells, and is not dependent on the presence of an antibody in the blood : thus although 
anaphylactic sensitivity is transferable from one individual to another by scrum, 
allergic is not. The usefulness of this state in resisting infection is the subject of 
very divergent views; it is certainly distinct from immunity, although decrees of 
both may co-exist. Its usefulness to the physidan is indisputable, since it is the 
basis of diagnostic tests, the best known of which is the tuberculin reaction. There 
^ similar testa for the diagnosis of undulant fever, glanders, lymphogranuloma 
inguinale, hydatid disease and trichiniasis. 

Some authorities take the view that a reaction of this type may be the basis of 
naturally occurring disease ; rheumatic fever, for example, is regarded by some as 
representing an allergic reaction to the hsmolytic streptococcus or its products. 
Some forms of nephritis and even pneumonia have been credited with a similar basis. 
It is much easier to postulate such an origin for a disease than to prove iL 

Allergy to inanimate foreign material. — A conuuon variety of asthma and some 
skin diseases appears to be the result of sensitisation to elements, usually proteins 
and often of animal origin, contained in foods, dust, etc. ; the responsible material 
can be identified by skin tests with eartracts. Sensitivity to drugs may be of the same 
nature. Comparatively simple chemical compounds are incapable of acting alone as 
the indting agents of such reactions, but they can do so when they combine with 
plasma protein : a substance which, when combined with a protein, confers such 
specificity on it is know,"n as a haptene. Penicillin, to which such reactions arc being 
seen with increasing frequency, is knmvn to dreubte in the blood partly in such a 
combined form. 


Lawtiencc P. Garroo. 
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ANTIBIOTICS 

Antibiosis, the antithesis of symbiosis, may be defined in broad terms as the 
formation by one living Aing of a substance detrimental to another. The word is 
used chiefly in reference to such antagonism within the plant kingdom and_ more 
particularly of relationships beftveen species of micro-organisms, both bacteria and 
fungi. That some micro-organisms produce substances antagonistic to the growth 
of others has been well recognised for over 70 years, the first observation on this 
subject having been made by Pasteur Wimelf. Many attempts were made during 
this period to exploit such products in therapeutics, with little success, owing chiefly 
to the gross impurity of the materials used. The first antibiotic to be purified 
and shown to exert a systemic as well as a local action was gramicidin 
(tyrothricin), isolated from BacilluM brevis by Dubos of New York. The example 
set by his work was largely responsible for the isolation and therapeutic study of 
penicillin and hence indirectly for the further developments of which this chapter 
IS an account. 


PENICILLIN 

Penicillin, the product of a green mould, PenidUium nofafuw, was discovered by 
Fleming in 1929. Early attempts at purification failed, and it was not until 11 years 
later that Florey and Chain overcame the difficulties imposed by the instability of 
the natural proQuet, and extracted from cultures material suitable for experimental, 
and later clinical, study. The properties thus revealed were so astonishing that 
immense efforts were concentrated during the latter part of the War of 1939-194S 
on producing enough pentdUln for the treatment of battle casualties. Supplies 
became adequate for this purpose in 1944, and civilian use was also expanded until 
a free market was established m 1946. 

Nature and proper/Mf.— Penicillin b an organic acid of unique structure, the 
synthesis of which on a commercial scale is impracticable : it is therefore still obtain- 
able only by extraction from cultures of P. notatum. The commercial product is the 
sodium or other salt of the naturally formed acid, a colourless crystalline material 
freely soluble in water. The dry powder in a sealed ampoule is stable ; solutions 
deteriorate, and should be freshly made and stored in the cold if kept for more than 
■ a day or two during use. It b moderately heat-stable, but not sufficiently so for 
heat to be employed for sterilbing solutions ; aseptic dispensing is therefore neces- 
sary, Penidhin b destr^ed Iw adds and alkalis, by certain heavy metals and their 
salts and by strong solutions of alcohob. It b also rapi^y destroyed by an enzyme, 
penicillinase, formed by certain bacteria, which consequently possess a high degree 
of resistance to the drug. 

The only possible measure of penidllin m the early days was in terms of anti- 
bacterial activity. The original Ouord unit has been perpetuated as an International 
Standard, smd dosage b measured in terms of thb unit. Pure penidllin has an activity 
of 1667 units per mg. Here it must be made clear that there are different forms of 
penicillin, of which the earliest to be recognised were known as F, G, X and K in 
ffie United Stat^ and I, II, III and K in England. Which of these are formed and 
in what proportions depends on the strain of P. notatum or P, chrysogenum used and 
the composition of the medium. They differ only in the structure of a side chain 
attached to the molecule. Their antibacterial activity varies somewhat, as does the 
rate of their excretion. The commerdal product b a mixture, but usually consists 
predominantly of penicillin G (benzyl penicillin) : the international Standard cons’ists 
of this form and has the activity stated. 

Action on Bacteria , — Unlike the sulphonamides, which are purely bacteriostatic 
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(growth-preventiog), penidliin is actively bactericidal (lethal). Like them, however, 
it can exert this action only on multiplying bacteria, the more rapidly multiplying 
the,better. Tliis explains the dramatic effect of both forms of chemotherapy on 
acute infections, and their lesser efficacy in the treatment of chronic infections and 
carrier states. These facts indicate that penidliin, like the sulphonamides, arrests 
some vital process in bacterial metabolism; the predse mechanism is not yet known. 
The action of penidliin is unique in being exerted fully in any environment found 
in the body; that of many antiseptics, as is well known, is diminished in the presence 
of various body fluids, and even that of the sulphonamides is neutralised by sub- 
stances occurring in pus. There are no such limitations to the action of pemdlUn ; 
unless its enrironment is such as actually to destroy it (as by acid in the stomach or 
bacterial enzymes in the lower bowel) its antibacterial power is constant. 

Susceptibility to the action of penidliin varies very widely among different bacterial 
spedcs. It follows that only those infections due to more susceptible bacteria are 
suitable for treatment, and that the nature of the infection should preferably be known 
before treatment is begun. This may be self-evident, as in gonorrheea or carbuncle ; 
in conditions such as pneumonia, septicemia or meningitis it probably will not, and 
specimens for bacteriological examination should always be obtained before treatment 
is begun. 

The following table gives a list of the prindpal pathogenic micro-organisms 
classified in the hitherto conventional manner as sensitive or resistant to penidliin ; 

Sensitive 

Gram-negative cocci 
N, gonorrheea 
N. meningitidu 


Gram-positive cocci 
Strep, pyogenes 
Staph, aureus 
Strep, pneumonia 
„ viridans 
Gram-positive badlli 

B. anthracis 

C. diphtheria 
Clostridia {toslchU, etc.), 

Spirochajtes 
T. pallidum 
T. vineenii 

L. ieterohamorrhagia. 

Miscellaneous : 

Fusiformis and related organisms 
Actirumyces 

Streptobacillus moniliformis 
Erysipelothrix rhusiopathia 
Ornithosis virus 

The matter is not quite so simple as sudi a Ikt makes it appear, because there are 
many degrees of resistance and susceptil^^; an arbitrary line has to be drawn some- 
where, and in this the line chosen is inhibition of growth by a concentration of about 


Resistant 

Strep, facatis. 

Gram-negative bacilli generally, in- 
duding the whole oT the genera 
Hamophilm, Bacterium, Salmonella, 
Shigella, Pseudomonas, Proteus, Bru- 
cella and Pasieurella. 

Myco, tuiercuhsis. 

Yeasts and moulds. 

■prases generally. 
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1 UTUt pet ml. The following is a list of important species in order of diminishing 
susceptibility. 


Approximate concentration oj 
penicillin in units per ml. 
required to inhibit growth 

N. gonorrhaa .. . . . - . . 0'002~0-005 

Strep, pyogenes .. .. .. O-Ol 

Slaph. aureus . 0 02 

CLicekhii ,. .. .. . O-l 

H. injiuenzee . . O-S-S-0 

Strep, feeealis .. 2-O-S’O 

Proteus vttfgarw . . . . . . 8-0 

Sabn.typhi .. .. .. 5'ft-20-0 

DacUeoH .. .. .. .. 30-0->!00-0 

Shigellas >100 

Ps. pyoeyanea . . . . . . . > 1000 

tuberculosis .. .. .. >1000 

The importance of recognising these grades of susceptibility is that in certain siwa* 
tions a vtry high local concentration of periidUin can be attained, which is lapable 
of destroying bacteria ocdlnarily classca as resistant, Thtu, intrathecal injection 
will produce in the cerebrospinal fluid a concentration adequate for the treatment 
of meningitis due to H. influenza. The same is true of the urinary tract : penicillin 
is excreted in the urine in high concentration, and may cure an infection due to any 
organism inhibited by 50 units per ml. or less. 

Although the susceptibility of some bacterial species is constant svithin narrow 
limits, in others it varies from strain to strain. This is particularly true of Bta^ihy* 
lococci, which sometimes possess naturally a high degree of resistance. Variations 
in susceptibility are also seen among strains of Strep, viridans and Actinomyces. It 
is often advisable to test susceptibility in the laboratory before embarking on treat- 
ment, if only to decide on dosage. Sometimes the result with a staphylococcus will 
indicate that treatment is likely to be useless. 

The clinical indications for the use of penicillin arc too numerous to be detailed 
here, and frequent references to them will be found in the chapters on individual 
diseases. 

Principles of administration . — The first cardinal principle in penicillin treatment 
is to determine that the infection is susceptible; the second is to ensure that the 
drug is brought into full and sulfieiently prolonged contact with the infecting micro- 
organism. There are two ways of doing thb, systemic (parenteral) administration 
and local application or injection. 

Systemic adminislration.-flWhen a solution of penicillin is injected intramuscularly, 
most of It is absorbed within. IS minutes and produces a lugb concentration in tfie 
blood. It passes thence into most of the other body fluids, including glandular secre- 
tions, but a therapeutic concentration is not attained in the cercbrospmal fluid unless 
rerv large doses are civen. It is also ranldlv excreted bv the lidnevs. with the result 
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intervals, vrluch is now more common practice than giving smaller doses at short 
interiTiIs, produces nide fluctuations in the blood level, ^temating with periods 
during whjtdi an effective level is absent This b at least theoretically undesirable in 
some conditions, but the high levels immediately foUo%ving a dose are believed to 
promote tliffusion into tissue fluids in areas of inflammation and particularly into 
isolated fod of infection : in these, penidllin persists much longer than in the 
circulation. 

\Vhen a continuous effect is required, a different form of penicillin may be pre- 
ferred, The history of " repository ” preparations, from the injection sites of which 
the drug is slowly absorbed, began uith the suspension of soluble penicillin in an oil 
medium, but made a great advance with the introduction of procaine penicillm, an 
equimolecular compound of the two substances which has a much lower solubility. 
This is usually administered as a watery suspension, and although the size and shape 
of the crystals determine their rate of solution, which can also be further delayed by 
suspending them in oil, a dose of 300,000 units of any such preparation should main- 
tain a therapeutic concentration in the blood for at least 24 hours and will often do 
so for longer. The maximum concentration is reached with such preparations in 
about 4 hours and is much lower than that produced by sodium penicillin. For still 
more prolonged effects — extending even to several weeks after a toge dose — prepara- 
tions of N, N'dibenzylethylenediamine dipenidllin may be used. 

Another method of prolonging effect, but more often used to susbtin a higher 
blood level than the dosage would otherwise produce, is to administer a substance 
wWch impedes renal peni^lin excretion. Those used successively have bem sodium 
p-aminomppurate, 4 -carboxyphenyl-methane-sulphonanilide (Caronamide), and 
probenecid (Beneotid) : the latter is now usuallv pwerred. 

Oral administration is an alternative particularly suitable for young children, and 
may be used in adults if the infecting organism is highly sensitive and the condition 
not dangerous. When penicillin is swallowed, much of it is destroyed by the gastric 
add, and thereafter absorption is erratic and incomplete; even in patients with 
achlorhydria only a variable amount, not often exceeding one-flftb of the dose, appears 
in the urine. Various special forms of penicillin manufactured for this purpose have 
little of the advantage claimed for them : recent observations have shown that simple 
tablets of soluble penidllin, possibly indudmg a buffer, are absorbed as well as 
anything else. They are better absorbed if taken before meals than after. 

It is difficult to lay down any general rule about the duration of treatment, except 
that it should be continued until &e infection is overcome. The duration varies from 
a few hours for gonorrheea to 6 weeks or more for subacute bacterial endocarditis. 
The subsidence of fever is often the surest guide, but is not infallible. A reourence 
may take place if treatment is stopped too soon after the temperature falls ; ^s 
often occurs in pneumonia and acute streptococcal throat infections. The e:^lana- 
tion of such recurrences is that perudllin destrop most of the micro-organisms before 
the ordinary immunity mechanism has come into play ; a few survwors will thus 
multiply without restraint and the attack is repeated. 

Local administration . — If the site of infection is an accessible surface or body 
cavity, local administration may be indicated, dther alone or combined with systemic. 
Teclmique is all-important, and must be such as to secure persistence ol effect. 
Thus skin infections or superficial W5unds or bums may be treated uith a cream 
made up with a suitable base from which penidlUn is slowly liberated and absorbed. 
Infections of the nose and naso-pharynx, including carrier states, are susceptible to 
the action of a snuff containing 5000 units of calcium penicillin per gramme of sulpha- 
thiazole. Mouth and throat infections can be treated by the continuous sucking of 
penicillin pastilles, preferably in a gelatin base. Inhalation of a solution is useful 
for certain infections of the bronchi. Lamellse or solution frequently instilled are 
used in conjunctivitis. 
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Closed body cavities afford special opportuntdes for effective treatment ; a solution 
can be injected into them whtcn will «ert not only a prolonged and powerful Ic^ 
effect, but even a systemic one if the dose is large enough, since slow absorption 
takes ’place through inflamed serous and other surfaces. Such injections may be 
made into inflamed serous sacs, joints and abscess cavities generally. Intrathecal 
injection may be indicated in meningitis : 10,000 units daily by this route mil nrnn- 
tain a cerebrospinal fluid concentration adequate for the treatment of susceptible 
infections. Some authorities now prefer to enable penicillin to traverse the blood- 
brain barrier by giving very large and frequent doses intramuscularly, such as 2,000,000 
units every 2 hours. 

Toxic ej5>rtr.— Penicillin is by far the least toxic chemotherapeutic agent known; 
this 13 its most astonishing property, and an important factor in its therapeutic success. 
Enormous doses — such as 40,000,600 units a oay — have been given without ill effect 
There arc no recorded instances of damage to the bone-marrow, liver or kidney, 
such as has occasionally to be feared following the use of many other potent anti- 
microbic drugs. On the other hand, tensitivily to penicillin is increasing in frequency, 
and causing dUHculty in administration. In patients sensitised by prouous treatment 
— or, it is said, by suffering from skin mycoses — an injection of penidUin may produce 
urticaria and fever. Occasionally it may result immediately in vasomotor collapse, 
which has even been fatal. Sensitised patients may be recognised by injecting a 
small dose intradermally, which causes wneal formation within a fmv minutes. It b 
a vn&e precaution to apply this test to any patient giving a history of previous re- 
actions or suffering from asthma or other allergic condition. Such reactions tan ^ 
prevented in sensitised patients by adding an anti-histamine compound to the penidllln 
to be injected. 


8TREPTOMTCIN 

Streptomycin, extracted from Aetinomyeet grixeut, the antibacterial properties of 
which were first described by Waksman and hJs colleagues in 1944, was the first 
successful product of a world-wide and systematic search for further antibiotics 
which began when the value of penicillin was first recognised. It is of more complex 
chemical structure than penidUin; the commercial product is a salt of the natural 
base. This is a white powder, freely soluble in water, although not soluble in as high 
a concentration, in Terms of its activity, as penidUin. It Is measured by weight, 
1 g. of pure strepiomydn being equivalent to 1,000,000 units as originally defined. 

Acljon on bacteria. — Streptomydn, like penidUin, is actively lethal to bacteria. 
The mechanism of its action is certainly different, but so far unknown. A neutral 
or alkaline medium is necessary for it, ^yhe^cas penicillin is at least equally active a 
little on the acid side of neutrality. 

The merit of str^tomydn is that it is eff«tive against certain bacteria which are 
resistant to penicillin. The most important species among these is the tubercle 
bacillus ; the rest are chiefly Cram-negative badlli, including most of the intestinal 
pathogens, Ileemophilus influenxa and periussis, the Srveella group, Pasleurella (plapjc) 
and Vsetidomonas. It is also acliie in lesser degree against most of the Gram-positive 
spedes which are also sensitive to pemdllin. 

The main drawback of streptomydn is that bacteria originally sensitive to it may 
rapidly acquire a high degree of resistance during treatment This resistance may be 
acquired within 2 days or even less, and is of such a degree that further treatment is 
quite useless. 

Administration . — Streptomycin given by intramuscular injection is absorbed and 
ctcreted rather more slowly than yienidllm ; it is therefore usually administered at 
intervals of 6 or 8 hours or once daily during prolonged treatment, as for tuberculosis. 
The total daily dose is usually 1 g. for a long course, but larger amounts may be 
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given for short periods. Distribution in the body is similar to that of penicillin ; 
the drug does not enter the cerebrospinal fluid, and is excreted by the kidneys. 
There is a striking difference from penidUin in the bchavioxir of the drog -when given 
orally. It is not destroyed in the stomadi, but neither b it absorbed ; it is excreted 
almost quantitatively in the feces, and acts as a powerful intestinal antiseptic, almost 
completely suppressing the coliform flora. 

Streptomycm can also be administered locally in various waj’s ; intrathecal in- 
jection js the most notable example of this. The local treatment of large collections 
of pus, such as empyema, b disappointing ; the add reaction of the exudate probably 
explains thb. 

Indications . — Tuberculosis in its more acute forms and some of its more chronic 
b the outstanding indication for this drug. Thb is not the place to enter into any 
further detail on tiiis subject, but it should be added that the present practice is ne\'er 
to give streptomycin alone, but to adminbter at the same time either isoniazid or 
sodium aminosalicj’Iate, cither of whidi has an independent action on the tubercle 
badllus. 

Formerly many infections of various kinds due to Gram-negative bacilli were 
indications for streptomydn treatment. Its use for these purposes has diminished 
for two reasons : many stnuns of such bacteria are now completely resbtant to it, 
and other antibiotics have been introduced which produce a similar effect with Jess 
trouble. The former consideration does not apply to tularemia or plague, since 
these are acquired from ammals in which previous contact with the drug will not 
have occurred ; both are unequivocal indications, unless one of the later antibiotics 
be preferred for the treatment of tulararmia. In any other infection the sensitivity 
of the causative organbm should be tested. If the result of this test b satisfactory, 
streptomydn may be used for infections by coUform badlli {Baet. eoli, Bact. arogenes, 
Ps. pyoeyanea) wherever situated : these may take the form of a septiesmia, menin- 
gitis or a urinaiy tract infection. For the latter it is important to render the urine 
constantly alkaline before treatment is started. Pneumonia due to Friedlinder’s 
badllus b another strong, if uncommon, indication. Streptomydn acts synergtcally 
with peoidUin against some bacteria, notably Str.faealu : endocarditb due to this 
organism c^s for treatment with both drugs. Thb should be no excuse for adminb- 
tering this combination indiscriminately on the general prindple that it b superior 
to penicillin : much harm can be done by such unnecessary use. 

Toxic ^ecis . — ^Excessive doses of streptomydn can cause liver degeneration and 
various nervous system effects, but dosage has to be kept within strict limits mainly 
because of possible damage to the eighth nerve. There is little danger of thb from 
a course of treatment lasting a week or less, and it docs not often result from a longer 
course if the dose b restricted to I g. dally. There are exceptions to these rules, 
some at feast of which have been patients with unrecognised or unheeded impair- 
ment of renal function i excretion of the drug fa then delayed and a given dose pro- 
duces higher and more sustained blood levels. Streptomydn more often damages 
the vestibular branch, although the auditory may also be affected, and the consequent 
vertigo or deafness develops during administration. Dihydrostreptomydn, originally 
thought to be non-toxic, causes damage to the auditory branch which may not betray 
itself until well after the course is finished. Since the damage is usually permanent, 
thb danger affords a very strong reason for not using thb drug except for dear and 
serious indications. The suggestion that a combination of both forms is safer has 
yet to be fully verified. 

CHLORAMPHENICOL 

Two fiirther important antibiotics, also derived from soil actinomycetes, were 
discovered in 1948 : of these it is convenient first to deal with Chloromycetin. This 
b a product of Sireptomyces venezuelte, and was at first manufactured from cultures 



ANTIBIOTICS 


12 

of this mould. It \ras then found possible to synthesise it on a commerdal scale, 
and the synthetic produc^ indistinguishable in cvezy way from^ the natural, is known 
as chloramphenicol. It is the only antibiotic of therapeutic importance which can 
be produced in this way. Its solubility in water is low, and its action, like that of the 
tetracj’clines, mainly bacteriostatic. 

Tins drug opened a new thaptti in antibiotic treatment by virtue of its mode 
of administration. Like its principal successors, it is simply administered in capsules 
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10 

1 

5 

3 

12 

>1000 

1 

PT0U<tt vulgarU 

8 

50 

200 

25 

>100 

>1000 

>1000 

Ps. pyoeyarua 

>1000 

SO 

200 

500 

>100 

>1000 

1 

Salin. typla ,. 

10 

s 

3 

2 




Bt, ahoTtui . . , . 

20 

2-S 

3 

2 





01 

>500 

01 

2 




ATyco. tiibereiihtit 

>1000 

01 

10 

10 




AtMomyees Israeli 

0 075 

8 

4 

2 




Average concentration 








attained in blood on 








ordinary dosage 








0*gm./ml.) . . 


10 

4 

10 

4 

2 

2 


The inbibitoiy concentrntioru sbted are tho*e normal for the species ; in 
many cases they arc subject to wide vanation particularly m the direction of 
greater resutance. 

Oxyielraeyeline behaves very similarly to chlortetracycltne ; it is aomeuhat 
more active against Pi. p^oc^>iinAr. 

Carbomyetn behaves similarly to erythromycin, but is less active against some 
organisms and attains lower blood concentntioiu. 

by the mouth. Absorption from the alimentary tract is satisfactory if not complete, 
Md excretion (mainly by the kidnw, and mainly also in an inactive acetylated form) 
is comparatively slow' : hence 4 a^y doses of 0-5 g. will maintain an adequate 
concentration in the blood <»ntinuousIy. Chloramphenicol appears in glandular 
secretions, particularly those of the air passages, and regularly attains osneentrations 
in the cerebrospinal fluid equal to about ooe-third of those in the blood, an advantage 
possessed in this degree by no other antibiotic. 

Indications . — ^The most striking advance achlm'cd by the discovery of this and 
other antibiotics is the provision of spedBc and regularly effective treatment for all 
forms of typhus. The remarkable efficaqr of chloramphenicol was first demonstrated 
in the treatment of scrub typhus in Malaya : there is now evidence that this applies 
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to all rickettsial infections, including Q fever. Chloramphenicol is also effective 
against the viruses of psittacosis, lymphogranuloma inguinale and “ primary atypical 
pneumonia 

By its action on bacteria also cblorampbenico! qualifies as one of the " broad 
spectrum ” antibiotics : a variety of both Gram-positive and Gram-negative spedes 
are susceptible to it. The susceptibilities of some important species to this and 
other antibiotics are stated in the Table- The minimum inhibitory concentrations 
given are necessarily only approximate; these depend on the conditions of the test 
determining them and vary also with the strain of organism used- In general, chlor- 
amphenicol is less active then penicillin or chlortctracydine against Gram-positive 
organisms, but more so against Gram-negative. Thus its principal sphere of useful- 
ness is for treating infections due to certain Gram-negative bacilli. An outstanding 
example is typhoid fever : although other antibiotics might be expected from their 
r« tiiro performance to have some effect in this disease, chloramphenicol far exceeds 
them in therapeutic activity. Another strong indication is H. infiuenzts meningitis, 
because both of the extreme susceptibility of this org:^sm and of the relatively high 
concentration which the drug attains in the cerebrospinal fluid. It may also be used 
successfully for undulant fever. Its choice for a variety of other purposes for which 
alternatives exist will depend on the view taken with regard to its toxicity. 

Toxic ^eeti . — Like other orally administered antibiotics, chloramphenicol is liable 
to cause nausea or vomiting and diarrhoea, espedally if given in full doses for more 
than a few days. Unlike any other, it can also cause aplasia of the bone marrow, and 
a consequent deficient of all forrned elements in the blood : such patients e:^bit 
bsmorrnages and rapidly progressive anaemia which are usually fataX although the 
marrow recovers in some uter a series of transfusions. Occasionally the only effect 
produced la agranulocytosis, red cell and platelet formation being unaffected. 

The true frequency of this complication is stilt unknown : m some hospitals or 
practices several examples have been seen, suggesting a fairly high incidence, whereas 
others profess to have treated thousands of patients xvith no ill effect. Nor is there 
any unequivocal information about the system of treatment most liable to cause 
marrow damage. Excessive doses, prolonged treatment or repeated courses have 
sometimes preceded it ; in other cases a quite small total dose has been responsible, 
and it seems necessary to assume that idiosyncrasy is a factor. Whatever view may 
be taken of this risk, it undoubtedly exists, and chloramphenicol should certainly not 
be prescribed except for some definite and serious Indication. To pay with one’s 
life for the doubtful benefit conferred by this drug in the common cold, as some 
patients have done, is asking too much. 
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CHLORTETRACTCLINE 

Chlortetracycline (Aureomycin), also dbeovered in 1948, is a golden yellow sub- 
stance formed by Streptomyees aureofaciens. Chlortetracycline hydrochloride, tlie form 
chiefly used in therapeutics, gives highly acid solutions which are much less stable 
than those of other antibiotics. The intramuscular Injection of such a solution causes 
severe pain, but the drug can be suitably lUssolved in a large volume of buffered 
solution for intravenous injection. The ordinary method of administration is in 
capsules by the mouth, and dosage and phannacological behaviour are similar to 
those of chloramphenicol, with the follotvmg differences ; the blood levels attained 
pe rather lower, and those in the cerebrospin^ fluid distinctly so, the drug is excreted 
in the urine in active form and, owing rither to excretion in the bile or to incomplete 
absorption, has a greater suppressive effect on the bowel flora. 
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Indications. — Chlorteiracyclint bas a coropaiablc effect to that of chloramphenicol 
in all rickettsi^ and certain virus infections and in unduLmt fever. It is more active 
tlinn chloramphenicol against Gram-positive coed, and thus a particularly valuable 
substitute for penicillin m staphylococcal infections resistant to tlie latter. Its action 
on pneumocoed, streptococci, Ji. ir^ttensx and the pneumotropic viruses enables it 
to be used mdiscriminately for any form of pneumonia. It has dso been successfully 
used for gonorrhtEa, syplmis, peritonitis, gas gangrene, urinary infections and actino- 
mycosis. 

Toxic ejfects. — ^These are limited to gastro-inteslinal disturbances, unless exces- 
sive doses are given, partiailarly by the mlravcnous route, when there may be some 
damage to the liver. 

OXVTETRACYCLINC 

Oxytetratycline (Terramydn), formed by Streptomyces rimosm, and introduced in 
1950, closely resembles chlortetracycline both in chemical structure and in therapeutic 
activity. It is colourless, less soluble and more stable than chlortetracycline, admin- 
istered by tbe mouth or, if necessary, intravenously in similar dosage, and attains 
blood levels for a given dose intermediate between those produced by chloramphenicol 
and chlortetracycline. Indications for its use are almost identical to those for chlot- 
tetracycline. Gastro-intestinal disturbances have been the only toxic effects observed. 

TETRACTCLINE 

It is known that the molecular structures of cidortetracyeJine and ox^'tetracydine 
are identical, but for tbe presence of a Cl atom in the fonner and an OH group in tbe 
latter. The same molecule without either of these additions is tetracycline, which 
can be piepaied from one of tbe other drugs and Is also formed directly by a recently 
discovered mould. It has a very similar therapeutic action, but is said to be much 
less liable to cause luusea or vomiting and diarrheea, an important advantage in some 
patients, including any who have to take such a drug for some length of time, as, for 
Instance, in the treatment of bruccUosb. 

ERYTHROMTCIN AND CARBOMYCIN 

EryAromycin (Ilotycin) and carbomydn (Magnaroydn) are recently introduced 
antibiotics of as yet unknown structure. From their antibacterial spectra and the 
completeness of cross-resbtance between them it is evident that they must be closely 
related ; erythromycin is the more therapeutically active of the two in infections 
which have hitherto been studied. Their spectrum resembles that of penidllin, 
streptococci, staphylococci and other Graro-positivc organisms being highly susceptible 
and Gram-negative spedes except of the genera Hamopkiha and Neisseria relatively 
rcsbtant. The therapeutic activity partio^rly of erytliromycin, has been confirmed 
dinically in pneumococcal infections (pneumonia), hrcmolytic streptococcal (acute 
sore throat) and staphylococcal (various). Since penicillin will usually serve for the 
rtv'O former, it seems that these antibiotics will be mainly useful in staphylococcal 
infections unresponsive to other drugs. They are administered by the mouth and 
behave pharmacologically in much the same way as the tetracydines : gastro-intestinal 
disturbances are the only toxic effects Inthetto noted. 


ANTIBIOTICS FROM BACILLI 
The genus Bacillus (asrobic Gram-positive sporogenous rods) indudes several 
spedes which form powerful antibiotics; indeed ^e first such substance ever shown 
to exert a systemic antibacterial effect was gramiddin, derived from Bacillus brevis. 
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Antibiotics formed by Bacilli are polypeptides, and all are toxic in some ^yay and 
to some degree, often so much so as to pr^ude their systemic use, although local 
appUcation may be xiseful and b harmless. The most promising are badtradn and 
polymyxin, the antibacterial activities of which are stated in the Table. It is strange 
that two substances of like derivation and similar structure should have such different 
action. 

Bactfraan is chiefly active against streptococci and other Gram-positive cocci. 
Since penicillin and other safer antibiotics Avill usually deal with these organisms, its 
use is not often indicated, but may be so, for example, in subacute bacterial endocarditis 
due to an atypical streptococcus resistant to other drugs. Badtradn is liable to cause 
renal tubular degeneration, and many patients given it develop albuminuria : this is said 
usually to disappear after adnunistration has ceased. Oliguria and nitrogen retention 
have occurred in patients given large doses or having previously damaged kidney’s. 

Polymyxin . — ^Tbere are now knotvn to be five fonns of polymyxin : those desig- 
nated B and E are the most suitable for therapeutic use, and are less liable to cause 
renal damage than badtradn. Polymyxin has little action on Gram-positive organ- 
isms, but is highly active against some Gram-negative spedes including Ps. pyocyanea, 
which is notoriously resistant to most other forms of chemotherapy. Meningitis 
due to this organism is a strong indication for polymyxin, and intrathecal injection 
is safe. Urinary infections due to this or similar bacteria resistant to other drugs 
may also call for it. 

Badtradn and polymyxin have both to be administered by injection. 

COMBINED TREATMENT 

It is sometimes advisable to give two antibiotics together, but the indications for 
this should be precise and dearly understood. Such treatment may be required for 
any of three rc^ons.^ The infection may be mixed, and hence unresponsive to any 
single drug, as in peritonitis, which may be treated with penicillin and streptomydn. 
It may be unportant, particularly during prolonged treatment, to prevent the acquisi- 
tion of resistance by bacteria to the orug used, and the simultaneous action of a 
second drug tends to prevent this : the best example is tuberculosis, where the admin- 
istration ofa second drug — not in this case usually an antibiotic — is now considered 
imperative. Thirdly, t^ro drugs together may exert a synergic effect, i.e., one greater 
than the sum of their separate effects. An example of this is the action of penidllin 
with streptomycin in Str.facalis endocarditis : this a>mbinatioQ alone is completely 
bacteriddal to this o^nbm, and in order to cure this infection, nothing short of 
total extermination of the streptocoed in the vegetations will suffice. 

Unfortunately the effect of combining two antibiotics may sometimes be quite 
the opposite. The bacteriddal drugs (penidllin and streptomydn) exert this effect 
only on multiplying bacteria, and the bacteriostatic (chloramphenicol, chlortctra- 
cydine and oxytetracyejine) prevent multiplication. Hence in a combination of one 
from each of these groups, the action of the bactericidal drug may be inhibited. It 
is uncertain how far this effect operates under clinical conditions, but a clear example 
of it has been seen in the unsuccessful treatment of cases of pneumococcal meningitis 
with chlortctracydine and penidllin, when a series treated with the same dose of 
pemcillin alone had a much lower mortality. In general such combinations should 
be avoided, and in difficult cases an elaborate form of in vitro test may be necessary 
to dedde what drugs will exert the desired effect. 

ACQUIRED BACTERIAL RESISTANCE 

Several references have already been made to the fact that bacteria formerly 
susceptible to an antibiotic may become resistant to it, sometimes to a degree 
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rendering further treatment useless. This may be considered from the point of view of 
the individual patient in whom it occurs, but its effect on the population at large is 
more important, because such resistant iKtcteria usually retain this character, arid arc 
liable to be disseminated, with the result that fresh infections in other individuals 
are insusceptible to the treatment from the outset. 

Penicillin resistance is only a general problem in connection with staphylococci, 
and here the prevalence of resistant straina is not due to ac^ubition of diis character, 
but to the breeding out of an originally resistant race which owes this property to 
forming penicillinase. Resistance to streptomycin be acquired by any organism 
very rapidly, and resistant strains of originally sensitive species have become steadily 
commoner throughout the world Mnce the introduction of this drug. To chloram- 
phenicol and the tetracyclines any organism can develop resistance, but the process 
IS a slower one. Resistance to one of the tetracyclines is usually accompanied by 
resistance to the others. Erythromycin stands apart, and resistance to it b so far 
rare, but it can be acquired readily and rapidly and will doubtless become a problem 
wherever the drug is widely used. 

The capacity of staphylococci in particubr and of various Gram-negative bacilli 
to become resistant to antibiotics which have been in general use for some time b 
one of the chief incentives in the search for new drugs. Staphylococcal rcsbtancc to 
penicillin and sometimes to all antibiotics tretept — at ptestnt— eaythiomyrin is most 
frequent in hospitals where cross-infection takes place among patients and by way of 
nas^ carriers among the staff. The stage of thb process which has been reached in 
the United States, where the newer drugs liave been available far longer than else- 
where, is much more advanced than in this country. It'serves as a powerful argument 
against indiscriminate use. IVhenevcr bacterial resistance is a possibility, laboratory 
tests should be made to determine which is the most suitable drug to use. 

SUrERlNPECTIONS 

It has long been recognised that during treatment with penicillin the original 
infecting organism may be replaced at the site of infection by another belonmng to 
a naturally resistant species. More recently, and mainly in consequence of Uie use 
of the modem broad spectrum antibiotics, “ supcrinfections " have been seen to 
develop, not necessarily at the site of infection, but in the air passages or alimentary 
tract, due often to Candida {Monilia) albicans, and sometimes to a staphylococcus 
resbtant both to the antibiotic in use and to others- Candida albicans is completely 
resbtant to all antibiotics. These organbms are presumably enabled to proliferate 
by the elimination of the normal flora of the area; there b some evidence that they 
may be actually stimulated by the drug. Thrush in the mouth and pruritus ani are 
common results of Candida infection : staphylococci may cause a severe enteritb 
and either or both organbms have been known to cause severe and even fatal Infection 
of the bronchi and lungs. 

This complication should be watched for ; if serious it demands immediate cessa- 
tion of the treatment producing it. There b no specific treatment for Candida 
infection ; staphylococcal infection so caused will usually respond to erythromycin. 

Lawrence P. Garrod. 



THE SULPHONAMIDES 


INTRODUCTION 

The demonstration by Domagk that streptococcal septicsmia could be prevented 
by the use of sulphonatnido-ch^soidin opened a new era in chemotherapy. The 
activity of this compound was found to be due to the liberation of sulphanilamide 
in the body. 

Sulphanilamide and its derivatives have been widely used therapeutically, and it 
has been customary to speak of tlus group of compounds as sulpbonamides, and used 
in this sense it refers to various subsdtuted compounds as well as the parent substance. 

Sulphanilamide is the parent substance and the simplest of the group. 


NH,< ^ ] >SO;.NH, 

Acctylatioii of the sulphonamido group yields sulphacetamide. 

^ SO,.NH.CO.CH, 

This compound must not be confused with the derivative produced in the body 
by the acetylation of the ^amino group which is therapeutically inert. 

CH,.CO.NH<^ )>SO,.NH, 

Substitution in the sulphonamido group with pyridine, thiazole, pyrimidine, 
methylpyrimidine and dunethylpyrimidme gives rise to the compounds kno\vn as 
sulphapyridine, sulphathiazole, sulpbadiazine, sulphamerazine and sulphadimidine. 



Sulphapyridine 


J| Sulphathiazole 


NHa< ( ^ SQ; 


NH.<^ SsOj.Nh1 

'N N 


,NH^ jCHj 


Sulpbadiazine 


Sulphamerazine 
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n'N 

Oj.NhI JcHs 


Sulphadimicline 


These substances are all suitable for adminiscration by mouth and are absorbed 
well from the small intestine. The absorption, however, of sulphapyridinc is some- 
what irregular. 

With the exception of sulphacetamide, and to a less degree sulphanllamide, tlicse 
compounds are very sparingly soluble in water, but sodium compounds are made 
which are very soluble in tvater and can be administered either intravenously or 
intramuscularly, although their great alkalinity renders them very damaging to the 
tissues and great caution must be exercised in their use. 

Another group of sulphonamidcs arc absorbed poorly from the intestinal tract. 

Sulphaguaiudine is produced by substitution in the sulphonamido group with 
guanidme. 

O ^NH, 

SOj.N ; C (HjO) Sulphaguanidine 

Others are made by acetylation of the P'ornno group with succinic and phthaJic 
adds. These compounds are known as sucdnylsulphathiaaole and phthalyisulpha* 
thiazole. 


COaH.CHi.CHi.CO.NH<^^^SO,.NH^~ 
< >CO.NH^ )S0..Nn|~]| 


Succinylsulphathiazolc 


Phthalylsulphsthiazole 


Sulphaguanidine is absorbed somewhat better than the other tvk’o, and although 
it exerts its major effects in the intestinal tract, up to 60 pet cent, may be absorbed 
and Its systemic effects, toxic reactions and insolubility in the urine cannot be ignored. 
In the case of succinylsulphathiazole and phthalybulphathiazole absorption is negli* 
gible, less than 5 per cent., and tone manifestations are rare. A greater concentrauon 
can therefore be produced in the intestinal tract. 


THE ACTION OF SULPHONAMIDES 
The presence of an adequate concentration of sulphonamide prevents the g^o^vth 
of susceptible bacteria. Bacterial destruction does not occur from the action of the 
sulphonamidcs but is brought about by the normal body defence mechanism. 

"^e bacterial stasis produced by sulphonamidcs b the basis of their great thera- 

E eutic usefulness but for an adequate ^nical response not only must the organism 
e susceptible to the concentration produced but at the same time the body defences 
must be adequate to destroy the remaining bacteria and to overcome the effects of 
the bacterial toxaemia. 
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This antibacterial action is believed to be due to an effect on the bacterial enzyme 
system. Bacteria require />-aminobenzt>ic add for their growth, and it has been 
shown that sulphanilamide and ^-amlnobenzolc add are competitive antagonists, 
competing for the same enzyme receptors. The bacteriostatic action of sulphonamides 
can be prevented by the addition of p-aminobeozoic add even in smaU quantities 
and suggests that the bacteria have a high affinity in their enzyme systems for this 
substance and this presumably accounts for the relatively great concentration of 
sulphonamide required to produce its effects. 

The antagonism ofp-aminobenzoic add to the antibacterial action of the sulphona- 
nudes is not however entirely spedfic and can be produced by a mde range of chemical 
compounds containing a similar nucleus. Procaine and allied substances used for 
local anssthesia possess this quality, and this fact must be borne in mind when their 
use is contemplated during treatment with sulphonamide*. 

Other substances inhibitory to the action of sulphonamide arc known to be 
present in most body tissues and fluids but the concentration of sulphonamide pro- 
duced in their therapeutic use can overcome such Inhibition. In pus, however, and 
in necrotic tissues the inhibition of the bacteriostatic action is so marked that it 
negatives any therapeutic usefulness. This restricts very considerably the local use 
of sulphonamides and their systemic efficacy once suppuration has occurred. 

The activity of the different sulphonamide compounds depends on the degree of 
dissociation of the compounds and thus any apparent differences in activity are quanti- 
tative on this basis and not qualitative. Tims the apparent specificity of different 
compounds in different infections is only related to the fact that the less the suscepti- 
bility of the organism the more activity m the compound will be required, though the 
essential action produced Is the same. In addition, other physic^ attributes may 
influence the choice of drug. If, for example, a local effect is required in the gut and 
no systeimc action be required it will be advantageous to use a sulphonamide which 
is not absorbed in any appreciable quantity from the alimentary tract. 

With the exception of sulphaguanidme, sucdnylsulphathiazole and phthalyl- 
sulphatluazole absorption from the small intestine is rapid and little of the dnig 
reaches the large intesdne. After absorption the sulphonamides are distributed 
throughout the body uniformly. They enter the body fluids including the ccrebro- 
^inal fluid and the secretions in concentrations approximating the blood level. 
They also pass through the placenta and enter the fmtal circulation and are present 
in the milk of lactating women. 

Excretion largely occurs through the kidney. Some of the sulphonamides are 
excreted to a large extent unchanged, but a proportion, which varies considerably 
in individual sulphonamides, is acetylatcd in the liver before excretion. These acetyl 
compounds are inert therapeutically but assume importance because a number are 
less soluble than the parent compounds and may crystallise out in their passage through 
the kidney and produce blockage in the urinary tract. In addition, although possessing 
no therapeutic action, they retain the toxic properties of the parent compound and in 
some instances acetylation renders them more toxic. The degree of acetylation of 
the compound before excretion must also be conridered when a local action is required 
in urinary tract infections for only the proportion of the sulphonamide which is 
excreted unchanged has therapeutic action locally. Many acetyl oampounds arc 
more soluble in an alkaline medium and, in consequence, this mechanism of excretion 
necessitates an adequate administration of fluids during treatment and also necessitates 
that the urine be kept alkaline. 

The maintenance of constant adequate concentration of sulphonamide completely 
to prevent the growth of organisms has been shown to be of major importance. If 
all growth is not prevented early some organbms will continue to multiply and may 
become resbtant even to very high concentrations of the drug. Moreover, such 
resistance may not be to one compound but may be present to all sulphonamide 
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compounds. This behaviour can occur in a wide range of organisms which may 
retain this resistance for a long time. 

This phenomenon of resistance is unlikely to occur with short, adequate courses 
of treatment, but may assume importance during a long course of treatment and 
especially in relation to efforts at prophylaxis. 


THE THERAPEUTIC USE OF SULPHONAMIDES 

It is essential for the optimum effect of the sulphonamides that certain principles 
in their use, and safeguards against ill-effects, should be carefully observed. 

In the treatment of infection the concentration of the sulphonamidc must be raised 
to an effective level at the site of infection at the earliest opportunity. The earlier 
this can be done the better, since sulphonamides are more effective against small 
rather than large numbers of organism*, and treatment is ineffective if suppuration 
lias occurred. Having attained an effective let’el, this must be maintained throughout 
the whole period of treatment. Regular dosage is therefore essential to ensure that 
the rate of absorption shall be equal to the rate of excretion. 

As the rate of excretion of many sulphonamides is relatively rapid, this wDl 
necessitate frequent and regular administration of the drugs. Failure to recognise 
or to observe tliis necessity may well negative effective control of the infection. The 
dosage must be tegular throughout the 24 hours, even although it may entail waking 
the patient, for inadequate dosage or inconstancy of adequate concentration not only 
fail to control the infection, but may encourage the production of resistance in the 
bacteria to the action of the sulphonamides. 

The sulphonamides are given by oral administration unless there is any spedal 
contra-indication. They may be given in tablet form or in powder form in wter 
or suspended in milk or with mucuage. Alkab should be given during treatment in 
sufficient dosage to render the urine alkaline to litmus. Sodium bicarbonate is the 
best to use for this purpose. Doses of 1 g. 4-hourly will usually be sulBcient, but 
must be increased if the urine is not rendered alkaline. The sulphonairudes can, if 
desired, be suspended in the alkaline mixture with mucilage. 

If swallowing is impossible the mixtures may be given by nasal catheter or by 
stomach tube. If this method be also impracticable the sulphonamides may be given 
intravenously or intramuscularly. For this route the soluble sodium compound art 
used. 

These sodium compounds are strongly alkaline and will cause considerable 
necrosis. Intramuscular injection should not be used, therefore, if it can possibly 
be avoided. In the rare instances, when it is essential, the injection site must be 
chosen with great care and should be remote from important surrounding structures, 
especially nerve tissue. Should more than one injection be required the injection 
sites should be os widely spaced as possible. 

The intravenous use of these preparations is safe, provided care is taken to prevent 
any leakage around the vein, and the injection is given alnwly. The solutions should 
never be given ivitfa blood or scrum transfusion, since they may cause protein pre- 
cipitation, but may be given in (hlute solution by contuiuous infusion with saline or 
glucose saline. 

The sodium compounds are totally unsuitable for injection into serous cavities, 
and should never be used in tiiis way. Injection into the spinal theca will result in 
disastrous necrosis of the central nervous system. 

The use of the sodium compounds either intravenously or intramuscularly should 
only be undertaken when administration by mouth is impossible. Administration 
j by these routes should never be continued longer than is absolutely essential and the 
oral administration of suitable sulphonamides commenced as soon as possible. 
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An adequate response to treatment should occur within 4 daj’S of full dosage. 
But treatment should always be continued for at least 2 days after the temperature 
tias become normal. Unaer ordinary dreumstan^ the total length of treatment 
will not, therefore, exceed 7 days. 

Failure to respond within 4 daj^ demands an urgent review of the case, for cither 
the infection is resistant to this form of treatment, and perseverance uith such treat- 
ment is both useless and dangerous, or the dosage is inadequate and must be corrected 
rapidly. It must also be recalled that even an organism susceptible to sulphonaimdc 
action will be protected from this action in the presence of suppuration. 

During the whole of the treatment with sulphonamidcs it is essential to maintain 
3 high fluid intake. The total fluids must be kept up to at least 3 litres in the 24 
hours. This will usually ensure a urinary output of 1,500 ml. Suffident alkali must 
be given to render the urine alkaline. These precautions must be taken whenever 
systemic treatment is undertaken. In some drcumstanccs it is difficult to maintain 
this high fluid intake. When the intake remains low it is necessary to use the more 
soluble of the sulphonamlde preparations such as sulphacetamtde, and in less severe 
circumstances preparations such as sulphadimidine, the acetyl derivative of which 
is comparatively soluble and less likely than many others to provoke urinary com- 
plications. 

Infections of the urinary tract need separate consideration. High concentrations 
of sulphonatnide can be maintained in the urinary tract by low oral dosage, but with 
a fixed dose of sulphonamide the urinary concentration ivill obviously vsry directly 
with the urinary volume. In order to produce effective bactcriosiasis in the urinary 
tract an adequate level of sulphonamide must be present constantly in the urine. 
With diuresis a larger amount of sulphonamide will have to be given to maintain the 
same concentration of sulphonamide. Since with small or large urinary volume the 
risk of urinary complication u'ill, of necessity, be the same, since the concentration 
of sulphonamide is the same, there is no advantage in preserving a diuresis. 

The smaller the urinary volume, therefore, the smaller the dose of sulphonamide 
required. The smaller the dose of sulphonamide, the less the risk of 6>'stemic toxic 
effects, and thcreibre in the treatment of urinary infections it is advantageous to 
restrict the fluid intake, so that the dose of sulphonamide can be kept as low as 
possible. 

When renal function is impaired, it may be necessary to maintain a high fluid 
intake to prevent the onset of renal failure. A higher dose of sulphonamide will 
have to be given in these drcumstanccs and care obscr\’cd in the choice of preparation. 
A more sohible preparation will usually be chosen, so as to obriate any nsk of added 
urinary complication, and if treatment has to be prolonged it must be ascertained that 
the blood level of the sulphonamide has not risen to an unduly high level. 

It has previously been mentioned that sulphonamide bactcriostasis is more easily 
produced when the concentration of bacteria is smaU rather than large. It is, there- 
fore, sometimes advantageous in gross urinary infection to increase the urinary 
volume when using sulphonamidcs for such cases to reduce the volume concentration 
of organisms by a diuresis to assist the sulphonamide action. 

In all circumstances it is advisable that the urine should be made alkaline. Not 
only docs this render many excretion derivatives more soluble but frequently enhances 
the bacteriostatic action of the sulphonamidcs. In a few infections of low sensitirity 
to sulphonamidcs the alkali may not enhance the bactcriostasb. Such infections 
should not now be treated with sulphonamidcs. 

Consideration of all these factors is essential in tvery urinarj’ infection if good 
results arc to be obtained, and a failure to recognise all the factors involved has 
resulted in a confusion of multiple r^imes and dosage schemes. 

Lastly, it should be remembered that the prolonged use of sucdnylsulphathiazole 
and allied compounds may inhibit the alimentary biosynibcsis of components of the 
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vitamin B complex and an adequate supply of these vitamins should be ensured 
during the treatment. 


THE TREATMENT OF SPECIFIC INFECTIONS WITH 
SUEPHONAMIDES 

THE TREATMENT OF INFECTIONS NOT LIMITED TO THE INTESTINAL 
OR URINARY TRACT 

The scheme of dosage is essentially the same in the treatment of all infections 
in this group, and the range of dose is dictated by the severity of the infection and 
Ae mode of administration by drcumstancca. 

Sulphanilamide and sulphapyridine arc not now used, and have been superseded 
by the more active compounds such as sulphadimidine and sulphadiazine. Aidiough 
sulphathiazole can be used wlh good results, the dangers of urinary complications 
and sensitisation are certainly much higher tvith this compound and, unless in in- 
dividual circumstances a specific reason is present for its use, it is better avoided. 
The doses suggested are for adults of average weight and major deviations from the 
average will call for modification of the dosage either way. 

In severe infections treatment should begin at once with a dose by mouth of 
4 g., followed by 2 g. 4-hourly. This dose should be maintained for at least 3 days ; 
after this, if tlie response has been good, the dose may be decreased to 1 g. 4'houflyt 
and should be continued until the patient has been afebrile for at least 48 hours. 
In many cases it Is difficult to dedde when the dose may be decreased with safety, 
and provided no signs of intolerance develop and the usual precautions arc observed, 
it is quite safe to continue vrith the la^er dose until treatment is completed. It should 
be stressed again that a good resno***^ should be obtained within 4 days, and the 
treatment sliould be completed in a v.eek in uncumplicated cases. Failure to obtain 
this effect demands a review of the diagnosis and further investigation, as previously 
described. Should treatment need to be prolonged, it is often possible to maintain 
an adequate effect after S days by reducing the dose to 1 g. 6-hourly. 

In cases of special urgency or acuteness, or when oral administration is difficult 
or impossible, initial doses may be given intravenously, or, rarely, intramuscularly. 
Doses of the sodium compounds up to 4 g. may be given as an initial dose Intra- 
venously, or the dose may be split, 2 g. being administered intravenously and 2 g. 
orally. Treatment should be continued orally whenever possible, but if impossible 
the intravenous route may be used, either by separate injccrions of 2 g. 4-hourry, or by 
continuous intravenous infusion in saline or glucose saline, 2 g. being administered 
during the four hours. For this puqiosc the sodium compounds of sulphadimidine 
and allied compounds may be used. The scheme of dosage and management fono\vs 
the same pattern as with oral therapy. 

In less severe infections an initi^ dose of 2 g., followed by 1 g. 4-hourly, is often 
adequate. In this case the dose may be reduc^ after the fifth day to 1 g. 6-hourIy, 
but if in doubt it is better to continue with 4-hourly doses in order to avoid a fall 
to sub-effective blood levels. 

Cluldren show much more tolerance to the sulphonamides than adults per unit 
weight, and in infancy it is wise to pve a dose calculated on body weight, at least 
until the weight exceeds 7 kg. The dose should be calculated on the basis of 0-1 g. 
per kg. of body weight 4-hourly, and an initial dose of double this quantity. The 
doses may be given intravenously when necessary as described for adults. Should 
vomiting rapidly follow the administration of a dose by mouth, the dose may safely 
be repeated. 

When a child has reached a weight of 7 kg. or more, or approximately from tlie 
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ages of 1 to 3 years, it is unwise to persist with these dose calculations, and the dose 
for this age can be calculated as one-third of the adult dose. From the fourth to 
the tenth year half the adult dose should be ^ven, and from the tenth to the fourteenth 
year ttvo-thirds of the adult dose. After this time adult doses may be used. 

The foregoing schemes of treatment are suitable for infections wth the hsemo- 
I)’tic streptococcus, with the pneumococcus and with the meningococcus. They are 
also suitable for systemic treatment used to supplement local measures in wounds 
and in peritonitis. 

In some infections with the haemolytic streptococcus nephritis may complicate 
treatment. This complication does not prevent tlie use of sulphonamides, but great 
caution should be observed with the dosage and a careful watch kept for toxic mani- 
festations, and it is preferable to use other methods. The blood level should be 
ascertained and should not he allowed to exceed 10 mg. per 100 nJ. 

Staphylococcal infections, purulent meningitis other than meningococcal, and 
mixed infections of the lung are unsuitable for treatment with sulphonamides. 

Infections with the non-hasmolytic streptocoed are rarely susceptible to sulphona- 
mides and treatment with sulphonamides should not be given unless the organism 
is shown to be sensitive. 

Chemotherapy wnth sulphonamides does not in any way influence the necessity 
for surgical intervention in the treatment of infection %vith suppuration, nor should 
it prevent the administration of antitoxin whenever this is indicated by the variety 
of infective organism. 

THE TREATMENT OF INTESTINAL INFECTIONS WITH SULPHONAMIDES 

The sulphonamides which are used for this purpose are sulphaguanidine, aueciny!' 
sulphatblaxoie and phthalylsulphathiaaole. Sulphaguanidine has been used exten- 
sively, but owing to its absorption from the gut in appreciable amounts and the dan|er 
of toxic reactions it has largely been superseded by the other two compounds, which 
are also more active against both coliform and dysentery organisms. 

These drugs have been of the greatest use in the treatment of dysentery. Sulpha- 
guanidine should be given in doses of from 3 g. to 5 g. by mouth, according to the 
severity of the infection, 6-hourly for 3 days, followed oy 3 g. twice daily for 4 days. 
When the dose can be calculated on a weight basis an initial dose of 0*1 g. per kg. 
body weight, followed by 0-05 g. 4-hourly, should be used until the diarrheea ceases, 
followed by 0 05 g. 8-hourly until the stoob have been normal for 2 days. It is 
unwise to prolong this treatment for more than 14 days, but the treatment may be 
' repeated after an interv^. 

Sucdnylsulphathiazolc and phthaiybulphathiazole may be given in similar doses. 
The dose of the latter compound need not exceed 0-04 g. per kg. body weight, or 
0-02 g. when the diarrhoja has ceased. The doses for chUdren can be calculated on 
the same basts. 

Sulphadiazine and allied compounds have also been used for the treatment of 
dysentery and give good results when used in the dosage recommended for severe 
infections in the prerious chapter. Great caution, however, is necessary in their 
use to ensure against ill effects after absorption, particularly in relation to renal 
complications, and the same is true though to a lesser degree in the case of sulpha- 
guanidine. In view of this and the efficacy of auccinylsulphathiazole and pbtbalyl- 
sulphathiazole it is recommended that these should be used in preference to other 
compounds in the treatrnent of dysentery. ^Vhen these compounds are used for 
more than a few days it is wise to ensure an adequate dietary supply of -ritamin B 
The results of treatment are good and the carrier rate is practically abolished in 
infections with Shiga and Flexner oiganisms, but in Sonne infections the results are 
less satisfactory. 
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Typhoid and paratyphoid infections and bacterial food poisoning do not respond 
to this treatment. The results in the treatment of cholera are still inconclusive, and 
in non*specific gastro-enteritis in children there is little or no benefit. In amablc 
dysentery the sulphonamides have been vsed with benefit, often in association with 
other forms of therapy, to eliminate secondary infection prior to specific treatment. 
In non-specific ulcerative colitis the results are disappointing, but sometimes some 
benefit is produced by their use. When the lesions are in tlie rectum or lower ralon 
predominantly some benefit may accrue from the use of retention enemata of 7 to 10 
g. of sucdnylsulphathiazole suspended in mucilage, given dally over courses of 10 
days. Continuous therapy is inadvisable, but the course may be repeated after an 
interval. 


THE USE OF SULPHONAMIDES IN INFECTIONS OF THE URINARY TRACT 

The choice of sulphonamidc for the treatment of urinare infection should be 
determined by ascertaining the sensitivity of the organism if suitable facilities are 
available for this purpose. But in the interpretation of such information for clinical 
use the rate of excretion and the degree of acetylation of the compound must be taken 
into account, so that the actual concentration of the active compound that will be 
produced in the urinary tract can be assessed. 

As a rule sulphathiazole is the most active compound. Excretion begins rapidly 
and will continue to maintain an adequate concentration in the urinary tract for well 
over 8 hours, so that in ordina^ circumstances dosage will not need to be more 
frequent than 8-hourly, though in exceptional circumstances when on unduly high 
concentration is re<^uired, d^iourly dosage may be necessary. Sulphathtazole is 
Bcetylated to a relatively small degree so that the effective excretion concentration 
is high. Unfortunately the acetyl derivative b relatively insoluble but the solubility 
U much increased in an alkaline urine and the bacteriostatic action of the parent 
compound is enhanced in an alkaline medium also. The quantity of compound, 
however, required to produce bacteriostasis in the urinary tract does not present any 
undue hazard under ordiaaiy conditions if the precaution of making the unne alkaline 
is observed and unnecessarily high dosage is not used. In the usual method of treat- 
ment it is wise to use os small a systemic dosage as is compatible with the production 
of an adequate concentration of the compound in the unne. The total fluid Intake 
should therefore be somewhat restricted and kept to approximately 1500 ml. The 
urine should be made alkaline to litmus by the adminbtration of sodium bicarbonate. 
Sulphathiazole should then be given by moutli in doses of 0-5 g. 8-hourIy. In severe 
or urgent cases thb can be increased to 0-5 g. 6-hourly. Provided no toxic manifesta- 
tions ensue this method is suitable for long-term treatment if necessary and also can 
be used for prophylaxis. 

To prevent the relapse of Infection, treatment should be continued until the urine 
b free from pus cells. The use of sulphathiazole b then stopped for 48 hours : a 
catheter specimen should then be examined. If the urine is sterile no further treat- 
ment is given, but it b essential that a further examination of the urine should be 
tarried out 1 week later. Relapse should be treated by a further course on the same 
lines but frequent relapse should Indicate the necessity for a different mode of 
treatment and, if it has not already been undertaken, full investigation of the 
urinary tract. 

Treatment can be equally efficacious by the use of sulphadimidine and simibr 
compounds, but a larger systemic dose wm be necessary for a higher concentration 
of the sulphonamide is usually required and the degree of acetylation of sulpha- 
j dimidinc Before excretion is much greater. The dose must therefore be increased 
^ compared with sulphathiazole and a medium dosage would be 1 g. 6-hourly, and 
in the absence of precise information as to the sensitivity of the oiganism usually 
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it would be given 1*5 or 2 g. at a time. It is usual to make the urine alkaline in 
any treatment with sulphathiazole but the enhan^ment of bacteriostasis in an alkaline 
meihum with sulphadimidine is not pronounced as with sulphathiazole and the acetyl 
derivative is not appredably more soluble, although fortunately the acetyl derivative 
in this case is readily soluble over the ordinary range of pH and does not present any 
undue anxiety. Treatment with mixtures of sulphonamides has been advocated in 
order to spread the excretion time by using compounds of different excretion rates, 
and also to reduce the risk of urinary complications by diminishing the individual 
concentrations in order to prevent crystallisation. Such a method carries advantage 
in theory and provided the dosage be adequate will produce equally good results, 
though in practice it does not offer any great therapeutic advantage, as a rule, over 
the use of a single compound. 

In some drcumstan^, particularly when kidney function is impaired, it may be 
essential to preserve a high urinary volume in order to maintain an adequate renal 
function. The fluid intake will have to be high enough to etmire a urinary output 
of not less than 1500 ml. per day, a larger systemic dose of sulphonamide will obviously 
be required if a urinary concentration equivalent to the other methods of treatment 
is to be obtained, and the sulphonamide should be given in doses as previously recom- 
mended for systemic infection of moderate degree. In order to avoid any possible 
additional urinary complication the more soluble sulphonamides should be used. 
Sulphadimidine is more suitable for this purpose for it is usually quite free from 
the risk of such complication, but if the renal impairment is considerable it may 
be necessary to use a freely soluble compound such as sulphacetaxiude _ which 
carries the advantage of great solubility but is unfortunately less cfHcacious in 
producing bacteriostasis and will require a higher concentration. The further 
management of infection should proceed exactly as described in the other method of 
treatment. 

There are many circumstances in which such treatment may be required prophy- 
lactically, or merely to control the degree of infection prior to the use of more active 
measures to sterilise the urinary tract. Sulphadimidine and sulpbacetamide in tlie 
way previously described, can be used for tWs purpose. If, however, such a course 
is prolonged and there is a known impairment of renal function it is wise to ensure 
by direct examination of the blood that the concentration of the sulphonamide is 
not reaching a dangerous level. In most circumstances the concentration should 
not rise above 10 mg. per cent., and above 15 mg. per cent, is dangerous. 


THE COMPLICATIONS OF SULPHONAMIDE THERAPY 

During the administration of sulphonamides a number of toxic effects may be 
encountered. Many of them are of minor importance, and are seen with great fre- 
quency and only assume importance if they are unduly distressing to the patient or 
interfere with adequate dosage. In some cases, however, they may herald some 
serious manifestation of intolerance or toxidty, and no untoward symptoms or signs 
should be ignored without due consideration and assessment. 

Some clouding or disorientation of mind is frequently encountered, especially 
with high doses of sulphonamide, and cyanosis with methmmoglobinsnua or sulpha;- 
moglobinjemia is not uncommon. These manifestations are seldom of importance 
unless extreme in d^ree, and do not necessitate interference with treatment. 

Vomiting and nausea are frequent, more espedally with the use of sulphapyridine. 
They can frequently be overcome by altering riie method of administration, and 
giving a powder suspended in milk or mucilage, or in combination with alkali. If 
vomiting is dUEcuIt to control, it is usually worm trying the use of another sulphona- 
mide compound, but administration by parenteral means may be necessary. It 
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should always be borne in mind that the TOmiting may herald more severe toxi: 
reactions. 

URINARY COMPLICATIONS 

The urinary complications are all related to obstruction in the urmary tract by 
the deposition of sulphonamides or other derivatives owing to their relative in- 
solubility. 

Complete anuria may result if attentioh is not paid to the fluid mtake during 
treatment, and endeavours are not made to keep the urine alkaline. If these pre- 
cautions are carefiilly observed, urinary complications are infrequent A careful watch 
should always be kept on the urinary volume and for the appearance of bliMd, both 
microscopic and macroscopic, in the urine. Spontaneous complaint of pain in the 
loins, of even generalised abdominal discomfort should arouse suspicion. 

In the presence of pain, diminished urinary volume or luematuria, great caution 
should be observed, and, unless al»oIutely essential, the treatment should be stopped. 
If it is necessary that treatment should continue, generous amounts of fluid must be 
given, together with alkali, and the urinary volume carefully observed. It is wise, 
also, if suitable, only to use an easily soluble compound such os sulphacctamide. 
It, however, oUg;uria continues, treatment should be stopped. If these measures 
prove inadequate, and anuria develop, or a marked oliguria persist, ureteral catheter- 
isation should be performed, and imgation of the ureters and renal pelves be under- 
taken. This measure should not be unduly delayed, as it has been shoivn to be a 
life-saving measure. 

With due precaution, or eartv treatment, this complication is usually overcome, 
and no permanent ill effects on the kidney result. 


TOXIC EFFECTS IN TUB DLOOD 

Many patients receiving treatment with sulphonamides show mild degrecs of 
anicmia, which recover spontaneously or with the administration of iron during 
convalescence. Occasionally severe ansmia is seen -with aplasia of the bone marrow, 
and In some instances severe purpuric manifestations. A rarer, but more disastrous 
anemia occurs in the first few days of treatment in assodation with a severe degree 
of hsmolysis. More frequent in younger age groups, it appears to be assodated with 
idiosyncrasy to sulpbonamide, and is usually exceedingly sudden in its onset. Within 
a few hours of premonitory headache, severe hxmoTysis, at times accompanied by 
hemoglobinuria, may appear, followed by fever, jaunmee and anemia. 

The white cells may also be affected. AgnmuloiMosis is a most dangerous com- 
plication. It is usually suggested by the onset of fever, headache and soreness or 
ulceration of the throat, occurring during treatment \Yith sulphonamides. It seldom 
occurs early in treatment, and is most Ukely to be seen when treatment is unduly 
prot-anged, thvis differing from the efitcte on the red ctlla and suggesting that th* 
disease may be brought about by sensitisation to the sulphonamides. 

A minor degree of leucopenia is not infrequently seen, but agranulocytosis is not 
assumed to be present unless the polymorphonuclear count I's below 1000 per c.mm., 
and this investigation is the only certain method of diagnosis. If, however, the white 
count falls rapidly, treatment should be stopped when the count has reached 4,000 
per c.mm., in order to prevent, if possible, tne danger of this complication. 

The treatment of these toxic effects in the blood is immediate cessation of treat- 
ment ivith sulphonamides and the administration of fresh blood by transfusion. 
When hamiolysis has occurred, it is wise to keep the urine alkaline and ensure copious 
urinary output to prevent, if posrible, the development of oliguria or anuria from 
the deposition of blood pigments in the kidney. 
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DRUG FEVER 

Fever is frequently produced by sulphonamide compounds. Most commonly it 
occure during tne course of treatment, but it may appear during the first day after 
cessation of treatment. It tends to occur earlier when sulphonamides have been given 
previously, and is unusual before the eighth day with initial courses of treatment. 

Fever is the dominant manifestation, often with rigors, but there may be associated 
vomiting and even delirium, and occasionally pain and swelling in the joints. Exacer- 
bation of fever during the administration of sulphonamide sho^d arouse the suspicion 
of this complication, and unless an adequate explanation is forthcoming from the 
clinical condition of the patient the drug should be stopped. A rapid defervescence 
usually occurs and no further treatment for this condition is required. 

More difficulty is encountered when the fever of the infection passes imperceptibly 
into drug fever. It should be borne in mind that fever present for more than a week 
indicates either a failure of treatment or the presence of drug fever. In either case, 
the treatment should be stopped and the diagnosis will then become apparent. 

Fever which recurs after the drug has been stopped for more than 24 hours is 
almost invariably a recrudescence of infection, and not a result of the therapy with 
sulphonamide. 

CUTANEOUS MANIFESTATIONS 

The most common toxic manifestation in the skin is the development of a papular 
erythematous rash, associated with fever and often vomiting. It most commonly 
occurs late in a primary treatment, from the seventh to the ninth day, but may occur 
even within a few hours if sulphonamides have been administered previously. The 
rash may adopt various patterns, and its dbtribution is variable, but in all varieties 
there may be pruritus, often severe. A condition resembling erythema nodosum 
occurs sometimes from the use of sulphathiazole, and rarely a severe exfoliative 
dermatitis with any of the sulphonamide drugs. The development of these complica- 
tions is related to the development of sensitivity to sulphonamides. 

Sensitisation can occur both from administration by mouth and by application 
to the skin, and in both cases seems to be provoked more commonly by sulphathiaEole 
than any other sulphonamide. There appears to be a relationship between the com- 
bining of protein and sulphonamide and the development of this phenomenon. The 

f irocess appears to trdie aoout 8 days, and if produced from skin application, induces 
ocal eczematous change with a generalised itdiing eruption, together with fever and 
malaise. If produced by oral administration, it may be associated with the develop- 
ment of cutaneous lesions, but may not be apparent until sulphonamides are used 
again. 

In either case the condition of sensitirity may last for months or years. It may 
be specific for an individual compound, but may be a wide group sensitivity. This 
fact must be borne in mind if administration of sulphonamides is contemplated 
following their previous use either by mouth or on the skin. It should also limit 
the use of sulphonamides in treating minor degrees of infection, and application of 
sulphonamides to the skin should not be undei^en for more than a few days, 5 at 
the most. Treatment with sulphonamide might be urgently required at a later date, 
and alarming symptoms may be produced by even a small dose in a sensitive individual, 
and there is little evidence at present that metiiods of desensitisation are either safe 
or successful. 


PREVENTION OF COMPLICATIONS 

_ From the preceding description of these complications of the use of sulphonamides, 
it is dear that a number of these troublesome and often dangerous mamfestations 
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can be avoided if care is taken both in the choice of comfwund and the manage- 
ment of the other features of the individual case. Before deciding to lue a sulphona- 
roide it is essential to ascertain whenever possible whether sulphonamides have been 
given previously, and, if so, what compound has been used, how long it has been 
used and in what quantity, and whether the patient experienced any untoward 
symptoms To avoid as far as possible manifestations of hypersensitivity, a different 
compound should be prescribed, but as the sensitivity may not be limited to one 
compound a small dose of sulphonamide should be given first. If circumstances allow, 
and tiie full course sliould be delayed for 8 to 12 hours, to see if any signs of sensitivity 
occur. Such precautions may prevent severe teactipns. _ 

Whatever sulphonamide is being administered, it b important to ensure that the 
fluid intake is adequate, so that urinary volume will be at least 1,500 ml. in the 2+ 
hours ; and in the case of the sulphonamides, the acetyl derivatives of which are 
more soluble in an alkaline medium, alkali should be administered. 

Finally, watch must be kept ea^ day for early manifestations of toxic reaction, 
and if treatment has to be prolonged for any reason, a white blood cell count with 
both total and differential count mmt be done at least twice weekly after the first 
week of treatment. 


THE USE OF SULPHONAMIDES IN PROPHYLAXIS 
In view of the striking results of the use of sulphonamides in the treatment 
of infection, it is natural that attention should be dra«m to the possibility of the 

g revention of infection by the prophylactic use of such compounds, partirolarly 
1 a community exposed to infection by an organism known to be sensitive to 
sulphonamides. 

It is clear that the indiscriminate and prolonged adminbtration of these compounds 
is not without grave risk, but if it should pror-e possible to overcome an outbreak M 
infection within a few days, the risks would be no mater than with the therapeutic 
use of sulphonamides, and such a result would amply justify the risk. For eumple, 
the risk would be well justified if infection with the naemol^c streptococci could be 
avoided and a relapse of rheumatic fever thus prevented in an individual. To attain 
tills effect, smaller doses of sulphonamide arc required tlian would be necess:^ to 
treat an establbhed infection, and there seems little doubt that sensitisation b fsr 
more likely with the larger therapeutic doses than the smaller doses required for 
prophylaxb. It is perhaps in this respect rather easy to over-emphasbe the possible 
dangers of prophylactic doses wthoot due regard to the benefits which may accrue. 
It_must also be remembered that such measures might induce resistance to sulphona- 
mides in various Organisms. There b some evidence to suggest that in some epidemics 
this may have occurred ; the risk, however, docs not appear at present suffiaent to 
negative further exploration of these prophylactic measures. 

The use of sulphonamides in the prophylaxis of gonorrheea and chancroid has 
been extensively investigated, and there is no doubt that adequate prophylaxb after 
exposure to infection ivill, in the vast majority of cases, prevent the development of 
the disease •, and the result of individual prophylaxis has proved so successful that 
it has far exceeded the risk entailed, although there is no doubt that in inadequately 
treated patients the gonococcus may become resistant to sulphonamides. 

The results of prophylaxis in rheumatic fewr are also encouraging, and there b 
no doubt that relapses while taking small doses of sulphonamide over a prolonged 
period are definitely diminished. Although a number of such cases will show some 
toxic manifestations, the number is surpnringly small, and only in a few cases has it 
been necessary to discontinue the treatment. The patients, however, must be under 
careful supervision, especially in the early stages, to watch for the development of 
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fever or skin rashes, and again during the second to sixth week a careful blood exatqr. 
inatlon wiJl be necessary to avoid the risks of agranulocytosis. 

The encouraging results in rheumatic fever led to an investigation of the control 
of scarlet fever and other infections wth the hemolytic streptococcus.’ 7’here is a 
strong suggestion that epidemics of scarlet fever can be brought under control more 
easily by the widespread prophylactic use of sulphadiazine, particularly in a closed 
or semi-closed community. The carrier rates, however, for the hremolytic strepto- 
coccus were not diminished, but at the same time there appeared to be a reduction 
in the number of upper respiratory infections. These experiments have been largely 
conducted in training camps, and it is not yet certain how valuable such measures 
will prove for civilian problems. 

The development of an outbreak of cerebrospinal fever is always accompanied 
by a high incidence of carricre of the meningococcus in the naso-pharynx. During 
the treatment of the established disease it had been noted that the oi^nism disappeared 
rapidly from this site. The application of this knowledge was exceedingly successful, 
and by the use of small doses of sulphadiazine for 2 to 3 days an outbreak of cerebro- 
spinal fever abruptly terminated and carriers were virtually eliminated. If, there- 
fore, a case of cerebrospinal fever occurs in a community and the carrier rate is 
found to be high, the whole community can be treated and the incipient epidemic 
aborted. 

The use of sulphaguanidine and succinylsulphathiazole in the prophylaxis of 
dysentery, particularly m closed communities, has also been tried. In this disease, 
as in cerebrospinal fever, the symptomless carrier rate is often high, and this un- 
doubtedly contributes to the spread of infecdon. Experiments of such prophylaxy 
have been very encouraging, but knowledge on this point is small at present, and it 
is unfortunate that the Sonne bacillus is kss susceptible to this chemotherapy than 
other dysentery organisms. 

Although the sulphonamides have no effea on virus infections, attempts have 
been made to prevent secondary bacterial infection occurring during the course of 
the disease. The results of the propliylactic use of sulphonamides in measles are 
encouraging, and the incidence of secondary infection is thought to be much dim- 
inished. 

Prophylaxis with sulphonamides in other diseases is as yet virtually untried, but 
there is a wide field for possible future use. 


E. F. SCOWTN. 




SECTION II 
INFECTIOUS DISEASES 
BACTERIAL DISEASES 


The main results of the invasion and infection of the body by micro-organisms we 
discussed in the section upon infection and inuntinlty. It U important to distinguish 
dearly between “invasion", “infection" and “intoxication", and the reader is 
referred to the section mentioned for the consideration of these several processes. 


TOXiEMlA 

This term is applied to the condition of a patient who is absorbing into the tissues 
and circulation toxins elaborated at some local site of microbic infection. The diseases 
caused by the specific microbes of diphtheria and tetanus are examples of toxamiia, 
the silts of inStclYOTi bring in ibt foirntt diatast \bt fancts ot Istynx ot shin, and in 
the latter disease the damaged tissue about a wound or abrasion. The symptoms of 
toisraia are variable, and depend utod the spedal aSinity that the toxins concerned 
have for certain tissues or organs. There are, therefore, general symptoms common 
to many microbic infections : fever, rigors, malaise, vomiting, pains tn the^ back and 
limbs, headache, sweating, etc. ; and spe^ symptoms, su& as are manifested by 
an affinity of the toxin for nerve structures (paral^es, spasms, delirium, etc.) or for 
the heart (arryhthmia, tachycardia, drculato^ failure, etc.) and others. 

The importance of “ focal sepds " as a cause of toxsmia is liard to assess, but is 
certainly less than was once believed. In some instances, low fever and va^e symp- 
toms ot general lU-heaUh are associated wiili chronic infection of the teeth, tonsiU, 
nasal sinuses or urinary tract, and are relieved when this is effectively treated. The 
attribution to “ focal sepsis " of arthritis, various myalgias and other local disorders 
remote from the site of the infection rests on less secure ground. 


SEPTICAEMIA 

Septicemia is a condition in which the infecting microbe transgresses the tissue 
barrier at tlie site of local infection and invades the blood-stream, multiplying therein, 
and thus continuing the infection in a general manner. The mere existence of the 
microbe in the blood-stream is not to be considered as necessarily constituting a true 
septicemia. Thus we know that during the first few days of an attack of typhoid 
fever, of pneumonia and of certain other diseases, the specific microbe can very often 
be isolated from the dreuiation by blood culture. The more thoroughly the investiga- 
tion of microbic infections by blood culture is undertaken, the more patent it becom« 
that at some stage or other the infecting otganism exists in the circulation. Bacttri- 
tpmio is 3 convenient term by which to express the (temporary) existence of micro- 
organisms in the blood-stream In states other than true septicremla. 

There are two main conditions of septicaemia in so far as this is related to the 
local infection. (I) The local infection may be obvious, the septicemia clearly result- 
ing from this ; or (2) no local infection be discoverable, or the local infection 
may be, at best, merely surmised. Even at a careful post-mortem examination the 
source of local infection may not be manifest in some of the cases illustrating this 
type of septiesmia. 
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The microbes chiefly cortcenied in septicamia arc Staphylococcus pyogenes^ Sirepto-'' 
ecus pyogenes and tlie pneumococcus. Much less commonly 'N. gonorrheets, H. 
Huemee, N. meningitidis and Ps. pyocyanea perform this r6le. \ 

The local infections tending to lead to septicemia are chiefly conce:med.-with the 
roat (streptoojccus), tlie uterus (“ puerperal fevers **), the subcutaneous tissues of 
e hand and foot (infections during operations and post-mortem examinations, septic 
)unds, etc.), and the site of surgical operations (post-operative septicxemia). 

Symptoms. — ^The symptoms in septiaemia vary much ; there is also great ^'aria- 
)n in the intemity and course of the disease. Some of the worst cases from the 
lint of view of prognosis are those in which physical signs are conspicuous by their 
isence, whether as regards the site of the lo^ infection or as regards the develop- 
ent of secondary lesions (thromboses, visceral inflammations, etc.). Thus, in a 
se of puerperal septicamia, if a careful examination of the peUde organs reveals no 
ifect in the utems or its adnexa, and if no signs of local concentration of the infecting 
;ent be found elseuhere, the case is likely to be one of great anxiety. 

It is to be realised tliat the description which follows is that of a fully developed 
se, such as was oimmonly seen before the introduction of chemotherapeutic and 
itibiotic agents. It happens but seldom now that such treatment is not established 
rly in the disease, with consequent modification of die clinical picture. 

The symptoms include pyreria, usually considerable in degree, and most often 
temutteot in character. Rigors are not uncommon, though by no means constant, 
be patient is generally free from pain and local discommrts, but feels exhausted 
id very Ul. The mental state is usually normal j in some cases the outlook is dis- 
roporpooately optimistic. Sweats are common, especially if the pyrexia is rnarkedly 
termittent. Diarrhcea may occur. Some degree of general abdominal distension 
common. The spleen may be sufficiently ewrged, yet sometimes too soft, to be 
ilpable. The pulse is quickened, the pulse tension lowered and there may be 
ibjective cardiac disturbances related to the toxic myocarditis which is an invanable 
ault of the main pathological process. A progressive anemia is one of the most 
riking features In most septlaemias, both clinically and upon examination of 
lood. The leucocytes vary a good deal, and their number constitutes a helpful point 
i prognosis : the smaller the count the worse the outlook. Loss of weight is not 
noticeable symptom, except in cases which become “ chronic ", nor must the 
Jsence of this feature lead, of itself, to a favourable view as to the outlook. Erytbe- 
lata are often seen, both diffuse and discrete, especially in cases due to streptococcus 
ifection; they are prone to be evanescent Puipura is not uncommon. Joint pains 
ad swelhngs are also common, and though such an arthritis may subside a careful 
atch must be kept for signs of suppuration. Pleurisy and pericarditis are not 
ifrequent in staphylococcus infection. 

Prognosis. — ^Thc prognosis is serious in all cases of septicamia, though less so 
ow than formerly. ThS is partly because, as the result of the earlier and more 
stensive use of blood cultures, more cases are recognised, but chiefly because the 
xploitaiion of chemotherapy and antibiotics has completely transformed the out- 
Kik in many instances of the disease. Of serious import are the following : rigors, 
lie absence of signs of the local infection, the absence of a leucocytosis, rapid pro- 
ression in the associated anxmia, early Natation of the heart, vomiting, pleurisy, 
isomnia and delirium or stupor. 

Treatment (see pp. 6 and 15.) 


PYiEMIA 

When septicsemia is complicated by the formation of multiple abscesses, or of 
nultiple foa of tissue necrosis, the clmical condition is conveniently spoken of as 
ij-amia. 
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All pyamic patients are septicemic, but not all septicieinic patients are pycraic 
Some septicemm tend to be pyasmias from the first, in other cases there is a late 
development of the pyamia after a period of simple septicemia lasting for days or, 
it may be, weeks. In the great majority of cases of pyamtia the primary infection is 
obvious. 

There are three types of pymmia acording to the anatomical distribution of the 
primary infection in relation to the dtculation. 

1. Systemic venous pyemia . — ^Thls is the form which is seen in osteomyelitis 
due to Staphylococcus pyogenes, in suppurating wounds {staphylococcus, streptococcus, 
Bact. coil, etc.), in suppurations of the urinary and bronchm tracts, and in suppuraUBg 
dermatitis and cellulitis. The metastatic abscesses form in the lungs, kidneys, peri- 
renal tissues, joints, bones and, less often, in the heart tvall and in the brain. Tlic 
symptoms are those of a severe septicaemia together unth those of the disease-procears 
set up by the focal events just referred to. Some of the cases are of long duration, 
and when this is so the patient is apt to become very emaciated. 

2. Portal pyemia (suppurating pylepWebiiU). — This is the form of pyieroia result- 
inz from certain pyogenic infections in the alimentary tract — rectum, colon, appendix, 
gall-bladder and elsewhere. The infection follows in ascending fashion the radicles 
of the portal vein, setting up a septic thrombosis and ultimately causing multiple 
abscesses in the liver. The symptoms are those of a severe febrile illness with atwle 
or subacute abdominal signs, moderate jaundice and an enlarging liver. The diag- 
nosis is sometimes difficult, but when indubitable the prognosis is extremely grate. 
The micro-organisms concerned are generally of the coliiorro group, or streptococcus 5 
mixed infection is not uncommon. 

3. Arterial pyemia . — This form of pyaemia is seen in septic endocarditis. The 
focus of primary infection, so far as the pyiemic process is concerned, is the endo- 
cardium, and especially of the valves, where colonisation of microbes takes place, 
and whence innumerable septic emboli proceed into the arterial system. Seeing that 
in the great majority of the cases this focus occurs on the left side of the heart Ae 
emboli, if they set up metastatic areas of infection, do so in organs and tissues supplied 
by the systemic vessels ; spleen, brain, kidneys, limbs, etc. In the less common 
instances, where the endocardiiic focus is on the right side of the heart, the infection 
being grafted upon a congenital lesion, the emboh lodge in tlie pulmonary vessels, 
produemg multiple infarcts in the lung, usually with associated pleurisy. 

The microbes most often causing septic endocarditis are oi^nisms of feeble 
virulence (streptococci of the salivary and fareal groups, or H. influensee) ; this fart 
accounts for the infrequency of euppuration in the infarcted arena occurring in this 
disease. When, however, the endocarditis is due to such virulent microbes as Staph, 
pyogenes and Str. pyogenes, abscess formation does occur in the infarcts. 

Treatment (see pp. 6 and 15). 


TERMINAL INFECTION 

hlicro-organisras which are found in the tissues in the coui^e of a post-mortem 
wamination are related to them in four different ways : (i) They may be the primary 
infection leading to the disease-process which causes death, (li) T^ey may be present 
as secondary infection, in association with the primary infection, and they may or 
may not be largely responsible for the death of the patient, (lu) They may be present 
as a “ terminal infection ”, the disease-process from which the patient suffered being 
not itself manifestly of microbic origin, but one tending to lower the tissue resistance 
to iiffeclion. The terminal infection in these cases generally, as the name implies, 
precipitates the letlml event, of actually causes it. (iv) They may be present merely 
as an agonal or sub-mortem invasion, or even as a post-mortem invasion. It is 
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necessary carefully to distingubh between the last t%s’o of these relations. The mere 
isolation of organisms from certain tissues {e.g, the mucoid material of the middle 
ear) in the post«mortem room does not prove that they were present in these situa- 
tions during life, still less that they were operative by way of actual infection. It is 
even doubtful if the cultivation of organisms from the blood of the heart, or from 
the cerebrospinal fluid, after death, gives evidence of infection during life, though 
some authorities consider that it does. Much depends, of course, upon the conditions 
at the time of the investigation. 

Terminal infection does certainly occur, however, in well-recognised form and 
quite distinct from sub-mortem invaMon. The organisms most often responsible 
for the condition are the less virulent strains of streptococci {Sir. viridans zndfcecalis), 
the coliform group, staphylococci and the tubercle badllus. Proteus and CL toelchii 
arc also found to operate in this manner at times. 

The disease-processes in which terminal infection frequently occurs are cirrhosis 
of the liver, chronic nephritis, diabetes, leukremia and heart disease. There is a 
latent form of septic endocarditis (most often streptococcal in origin) which is also 
of the nature of a terminal infection. Serous membrane tuberculosis, and especially 
peritonitis, is quite common in cirrhosis of the liver. Many of the patients in whom 
this terminal infection occurs are so ill at the time the event arrives that it frequently 
goes undiscovered, partly because their responses to infection are feeble and partly 
because clinical examination h diflicult. 


STAPHYLOCOCCAL INFECTION 

Staph, pyogenes Infection may be either local or general. Local infections are 
usually cutaneous and include boils, carbuncles, pustular acne, onychia, sycosis, 
eczema (sometimes), ciliary blepharitis, suppurating sebaceous and Meibomian cysts, 
suppurating bums, cuts and abrasions. Invasion of mucous surfaces does occur and 
staphylococci may be responsible for infeaion of the cranial smuses (including the 
niiadle ear), for some cases of broncho-pneumonia and of gastro-enteritis (food 
poisoning). Staphylococci may also be present in the urinary tract, particularly in 
association with the tubercle badllus or a stone. General infection, while usually 
acute or even fulminant, may run quite a chronic course. Pyxmia is prone to occur 
and the metastatic foci may be single or innumerable. Perinephric inflammation Is 
an important example of the solitary metastasis ; in this condition the initial focus 
may be a trivial skin lesion, healed perhaps for several weeks ; tlie onset is usually 
abrupt, often with a rigor and pain in the upper part of the loin ; some further vveda 
may elapse before the pcri-renal swelling becomes palpable. Osteomyehtis and some 
cases of septic arthritis, particularly of the hip and intervertebral joints, have a similar- 
pathogeny but are wont to be the source of further emboli — in Hdneys, lungs, rayo- 
cardiuin and brain. 


STREPTOCOCCAL INFECTION 
The streptocoed form a group of micro-organisms in which the different mem- 
bers vary greatly in virulence. They also vary in their morphological and cultural 
features and in their biochemical reactions. There b, therefore, no little difficulty 
experienced in any effort at sucwssfol classification. Broadly speab'ng, there are 
two main groups of the microbe. (1) There is the lughly virulent group called 
Sir. pyogenes, to wJiich the alternative name Str, fuemolyticus is applied, on account 
of its property of hjemolysing when cultivated on blood-agar. (2) And there are the 
less vimlcnt groups. Sir. viridans and Str. fttcalis. The first type is usually seen in 
long and curling chains when recently isolated, and the second is usually seen in 
short chains of two, four or some number of relatively feav members. 

2 
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Sir. wogenfs is the causative microbe in erysipelas, scarlet fever, in acute strepto- 
coccal abscess formation, in acute cellulitis ana lymphangitis, in severe operation 
and post-mortem infections when these are of streptococcus origin, and in tnc more 
virulent streptococcus infections complicating the puerperium, influenia and some 
other specific fevers. 

Sir. viridam is found in assodation with pyorrhcca alveolaris, tvith secondary 
streptococcus infection in rheumatic fever, with arthritis occurring in connection 
with focal infections and wth most chronic and subchronic infections of streptococcal 
origin. The streptococci found in the heart valves, and in the blood-stream in eases 
of subacute septic endocarditis, arc for the most part of this nature. 

Sir. facalis occurs in the lower bowel, and is a common cause of urinary tract 
infections, and an uncommon one of endocarditis. 

The clinical results of streptococcus infection vary according as the infection is by 
the first or by the second of these types of the microbe. In infection by Str, pyogenes 
the dIsease-proc«^ is usually acute and often fulminant. Scpticamua results not 
infrequently, and pysemia is not uncommon. If endocarditis results from the infec- 
tion It is acute, and if embolism occurs the infarcts suppurate. In infection by S. 
viridans the disease-process is prone to be chronic, or at most subacute. Septicemia 
is uncommon, except in association with endocarditis, in which condition embolic 
infarcts proceed to coagulativc necrosis, but not to abscess formation. 

Trentment (see pp. 6 and 15). 

ERYSIPELAS 

Definition. — An acute specific disease, due to infection of the skin by Str. pyo- 
genes, leading to local dermatitis and constitutional symptoms, of nhich fever and 
toxtcmla are the most promineor. 

Etiological Factocs.>-Infection by Str. pyoeenes is certainly the essential factor. 
The more carefully the cases are examined and the patients questioned the more 
certain it becomes tlut in the great majenty of them some abrasion, it may be very 
slight, is present in the sUn at the site of uuection. This abrasion may be an actuu 
wound, whether of a surgical operation or not. More often it is less apparent— a 
scratch, an insect bite, the chafing of a foot by a badly fitting shoe, etc. Contact 
by the human hand during the intliction of these slight injuries is not uncommonly 
a feature in the case. 

Bad hygienic conditions seem to contribute to the incidence of the disease, such 
as defective sanitation and ventibtion in public institutions. Formerly the disease 
was rife, almost epidemic, in hospitals, and chicOy amongst tlic surgical patients. 

The disease is SJud to have a seasonal incidence (January to May), and Ncttsholine 
showed that the curves of its prevalent* conformed somewhat to those of scarlet fever 
and acute rheumatism. 

The disease is more common in women than in men, perhaps because of the 
puerperal cases. 

Symptoms. — There is an incubation period of some 2 to 5 days. The onset is 
usually abrupt, often with a rigor (or a convulsion in little ctdldren) and a sharp rise 
of temperature — 102® to 103® F. In severe cases the patient suffers from malaise, 
aching pains about the body and headache. The headache may be so severe as to 
mislead the observer into thinking there is some cerebral infection {e.g. meningitis). 
Delirium may be present, rendering the doubt still greater. If, as is sometimes the 
case, the local lesion is not apparent to the patient, or b not dbeovered on examina- 
tion, the case may be very obscure indeed. But in the majority of instances lliere is 
a feeling of Iieaq tightness, or pain at the site of infection, leading to the recognition 
of the dermatitis. The inllammatioa usually appears during the second day — the 
/ sHn b red, hot to the hand, slightly fused, with a spreading margin upon which 
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there may be minute vesicles containing dear or turbid fluid. The area spreads 
rapidly, and becomes ccdematous, the degree of this latter effect varying wth the 
situation of the inflamm ation. If this is the face, the oedema is marked, espedally 
if the eyelids and lips arc involved : the whole face may then be greatly swollen and 
the patient's features scarcely recognisable. On the limbs there is frequently present 
some degree of lymphan^tis — red streaks, more or less continuous, stretdimg up- 
>vards tov.’ards the groin or axilla, in whidi dtuations the lymph nodes are frequenUy 
swollen, painful and tender. When the dennatitis is fully developed the vesicles 
already referred to may become blebs of considerable size. 

In less severe cases the constitutional disturbance may be much milder, but so 
long as the diagnosis is definite the development of serious symptoms must always 
be regarded as possible, especially if the patient be elderly, debilitated or alcoholic. 

The course of the disease varies considerably. If uninterrupted by spedfic treat- 
ment it lasts from 1 to 3 weeks. There is a rare type of recumng erysipelas in which 
the same area of skin is involved again and again. One or other of the lower extremi- 
ties, or the face, is the common site. Though the immediate response to chemo- 
therapy may be satisfactory in this type, drugs do not confer immunity. 

Complications, — Albuminuria is not uncommon in all coses in which the tem- 
perature is high. Signs of nephritis supervene in not a few severe cases ; when this 
is so the question should arise as to the previous integrity of the kidney. Oedema of 
the larynx is a rare complication ; spread of the inanimation from the face to the 
orbit is less uncommon, and in this event meningitis is to be feared. Pneumonia 
someffmes occurs, again in debilitated, elderly or alcoholic subjects. Septicaemia, 
it may be with a fulminating form of septic endocarditis, U another serious possibility, 
Diagnosis. — Reference has already been made to those cases m which the real 
nature of the disease Is masked by the severity of the geoe:^ 101*35100 symptoms and 
the non-discovery of the skin lesion. Apart from such instances the diagnosis is 
rarely difficult U the exaimnation be carerally conducted. The presence of even the 
smallest vesicle in association with a suspidous red area of skin should be investigated 
by piercing It with a very fine capillary glass tube and filming and cultivating the 
contents, even if these seem to the naked eye to be clear fluid. The discovery of a 
long-chained streptococcus in the films not only establishes the diagnosis, it enables 
the practitioner to adopt prompt measures of treatment. 

Prognosis. — As is the case in all pyogenic infections, the introduction of sulphona- 
mides and penidllin has completely altered the course and outlook of erysipelas. 
The prognosis, however, remains serious in infants and in old people. It is relatively 
unfavourable in alcoholics and nephritics. In all others the outlook is good. But 
septicsemia is of grave omen, and it assodated with endocardiUs it is frequently fatal. 
IVleningitis, following orbital cellulitis and ophthalmia, is scarcely less lethal. The 
Occurrence of acute nephritis, of esileslitis of the neck or of paemsoais, though all 
of these give rise to anxiety, docs not render the case hopeless. 

Treatment — Prophylactic, — ^TTie patient should be isolated, and the greatest 
care should be taken in nursing, as well as in all the examinations made by the medical 
attendant. The sick-room should be large and well ventilated. 

Curative. — (i) Local mccf«r«. — ^Various applications are in tise. Perhaps one of 
the best is ichthammol ointment (25 per cent), though this has the disadvantage that 
it somewhat obscures the local signs. A lotion of perchloride of mercury (1 in 4,000), 
continuously applied on linen strips, is free from this objection. In erysipelas of the 
face the eyes should be protected by a few drops of mild silver protein (argyrol) 
(5 per cent.) applied two or three times in the 24 hours. 

(ii) General measures . — ^The majority of pariente show improvement in both the 
local and general condition in 24 hours, and mere is no need for penlcillm. Penicillin 
is, however, indicated if improvement is not manifest in 24 hours, or if one of the 
graver complications, e.g. septiesmia or orbital celltilitis is suspect ; or if the infection 



INPECTIOXT8 DISEASES 


36 

is complicating chronic nephritis or alcoholism. Full diet is allowed, provided it 
ran be digested. 

(iii) ^diotherapy has been successfully exploited in the recurrent variety. 


SCARLET FEVER 


Synonym. — Scarlatina. 

Definition. — A specific fever of sudden onset and acute course, characterised 
by faucial or other local infection by SUeptococcui pyogtnts, a dvftusc puncute 
erythema of the skin, and a tongue at first furred but later raw, witli prominent red 
papillce- Desquamation follows, and inflammatory sequeUe may occur, involving 
cspeaally the ears, cervical glanch and kidneys. 

/Etiology. — Scarlet fm’cr is a disease of temperate climes and seldom gains i 
foothold in tropical or subtropical countries. It is endemic in large cities and populous 
centres, tending to flare up every few years in local epidemic form owing to the accumu- 
lation of susceptible subjects. Its general epidemic prevalence, however, is irregular, 
and no definite perioditfity has been recognised. In the United Kingdom it is pre- 
valent in the latter part of tlie summer and reaches its maximum at the end or the 
autumn ; the perioQ of least prevalence being the sprmg. Of late years, although 
the incidence has not appreciably declined, the mort^ity lias fallen and the type of 
case become much less severe. Severity, however, hw always varied greatly at 
different periods and in different regions. 

The case mortality of scarlet fever is now not more than 0-5 or 2 per cent It is 
greatest to the first year of life and diminishes with age. 

Of prcdisposinc causes, childhood and the absence of acquired immunity are the 
most important, fnfiints under 1 year of age seldom contract the disease, but mother 
and new-born infant may share the infection together. The maximum incidence 
occurs during the fifth and sixth years of life, a period slightly later than In such 
diseases as wmooping-cough and measles. Adults are not exempt, but scarlet fever 
is rare in the aged. There is a tendency in some famdies to take the disease in a vtT)' 
severe form. As a rule, one attack protects permanently. Multiple recurrences 
should probably be attributed to some other cause than scarlet fever. 

Poverty, by cnuiline shortage of food, overcrowding and defective isolation 
facilitates the spread of the disease and augments its death-rate. 

The infecuve agent resides in the mucous secretions of the nose and throat and 
in the secondary suppurative lesions. The dbeasc is infectious from its commence- 
ment, and the exact duration of infectivity cannot be predicted for any given case. 
Desquamation is not regarded as dangerous unless the scales arc contaminated by 
the patient’s discliarges, and the infectivity of urine which remains albuminous has 
never been proved. The infccrivity of scarlet fever is not nearly so great as that of 
measles, varicella or small-pox. 

In most cases infection is by droplets derived directly from a person suffering with, 
or recently recovered from, the disease, but transmission by infected fomitcs or 
infected milk may also occur. Aerial infection by dust is possible, and dust from floors 
and blankets may possibly be a vehicle. It ts an important fact that discharges fmm 
the nose, throat and ear may remain infectious for many weeks, and pre-existing 
purulent discharges also become infectious when scarlet fever is contracted. The 
occurrence of catarrhal infection of the nose or throat in a scarlet fever convalescent 
may lead to a recrudescence of infectivity. 

Carriers have on occasions spread the disease without themselves showing signs 
of infection. On rare occasions, too, convalescents, aUhough apparently healthy, 
have for months remained capable of transmitting the fever. The infectivity of carriers 
appears to be intermittent, and the recepti«ty of those exposed is incrcas^ by close 
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and prolonged contact, debilitating circumstances or acute disease, of which diphtheria 
may be cited as an example. Attendants on scarlet fever cases, although long immune, 
may finally contract the disease. 

Infected milk may be responsible for localised and, sometimes, for more wide- 
spread outbreaks of ^e fever. In most instances the milk has been infeaed from a 
human source, in kitchen, dairy or farm, but possible derivation of infection from 
co\w with ulcerated udders ana teats is suggested by the u-ell-known Hendon out- 
break. Scarlet fever is not knoiMi to be transmitted by \vater or by sewage. Cases 
of ivound infection are not numerous, but puerperal scarlet fever is well recognised. 

Pathology. — ^Klein, in 1887, isolated a streptococcus from the teats and udders 
of cows at Hendon, and considered it the causd agent in a milk-borne epidemic of 
scarlet fever. It became customary, however, to regard the streptococci found in 
the throats and tissues of scarlatinal cases as seoindary invaders, it being impossible 
to grow these organisms from the blood of patients suffering from the fever in its 
toxic, and presumably uncomplicated form. 

Drs. George and Gladys Dick, of Chicago, however, in 1923 produced evidence 
that scarlet fever is a local infection of the Aroat by a hamolj’tic streptococcus, and 
attributed the general symptoms of the disease to erythrogenlc toxins absorbed from 
the local focus. They infected patients with scarlet fever by swabbing the fauces 
with a pure culture of this organism and elaborated a lest analogous to the Schick 
test in diphtheria. This is the Dick test, made by the intradennic injection of 0-2 
ml. of a suitable dilution of filtrate of a broth culture in isotonic buffered solution. 
Boiled filtrate is used as a control. An erythema at the point of injection, maximal 
in 24 hours, indicates susceptibility to scarlet fever. The same types of reaction occur 
as in the Schick test but in the Dick reaction the erythema is not indurated. 
During the first days of scarlet fever, unless antitoxin has been administered, a positive 
result may be expected. A sivid rash may mask a positive test. A few convalescents 
remain positive to the test, the majority become negative within 2 or 3 weeks. The 
Dick reaction is almost always negative at birth but the new-born infant of a suscept- 
ible mother is usually Dick-positive. It is noteworthy that a large percentage of 
Dick-positive individuals, although harbouring the bacilli, escape the disease. 

In scarlet fever there are, therefore, tivo components : that resulting from the 
invasive properties of the ha:moIytic streptococcus; and that due to absorption of 
the erythrogenic or Dick exotoxin elaborated by the invading organism. The same 
strain of streptococcus may cause scarlet fever in one patient and simple tonsillitis 
in another, because susceptibility to the infection may oe associated with immunity 
to the exotoxin. It is the presence or absence of immunity to the to.Tin ivhich is 
revealed hy the Dick test. The causal organisms are usually p hsemolytic streptococci 
of Lanccfield’s group A, and Griffiths has shown by agglutination that they arc 
members of a group comprising many different serological t>’pcs. 

Susceptible persons can be immunised by subcutaneous injection of increasing 
doses of scarlatind toxin at intervals of 7 days. For adults the Dicks advise four or 
five injections, commencing with 500 “ skin test ” units and ending wth a dose of 
50,000, 80,000 or even 120,000 units. The skin test unit of scarlet fever toxin is 
the smallest amount which gives a standard positive reaction in persons susceptible, 
and a negative reaction in tiiose immune. The standard reaction is the appearance 
within 24 hours of an area of eiythcroa not less than I cm. in diameter. If too 
large an initial dose of immunising toxin Is given, a transitory “ miniature scarlet 
fever ” xnay result, and rheumatism may be activated, but this b rare. The simul- 
taneous injection of 2 or 3 minims of 1 ; 3000 adrenaline chloride solution prevents 
scrio^ reactions. Immunity develops more slowly than in diphtheria, and its dura- 
tion is indefinite but prolonged. If the Dick test provxs positive 6 months after, a 
further injection is recommended in the case of those nursing scarlet fever. 

By immunising horses, an antitoxic scrum is produced, which will bring about a 
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rapid amcUoration of the toxic symptoms of scarlet fever, but has little influence is 
preventing complications. 

Schultz and Charlton pointed out that intradcrmic^ injection of 1 ml. of tie 
serum from a patient convalescent from scarlet fever will, in a few hours, cause i 
local blanching of the rash of the fever. This is known as the blanching test. W. Mair 
suggests that the test is due to antitoxic immunity in the donor, which will accoact 
for Its occasional failure, and also the fact that the serum of some donors not known 
to have had scarlet fever, will give the reaction. Scarlet fever antitoxin has the same 
blanching property, and is now used for the tesL 

The post-mortem appearances in scarlet fever are not distinctive. The rash, 
unless hannorthagic, disappears after death. Such gross changes as are found ia 
the fauces, cervical glands, lungs, heart, kidneys and liver, together with moderits 
enlargement of the apleeit and lymphoid structures, merely indicate an acute inf^vs 
process. In severely toxic cases, early decomposition with much post-mortem staining 
of the tissues, fluidity of tlie blood and subserous ccclijTnosea, indicate the inteasity 
but not the identity of the infection. In cases surviving longer, inflammations cf 
the lungs, serous sacs, endocardium, pericardium ancl joints may be presen^ and 
desquunation may be recognised. Scarlatinal nephritis is acute (type I) nenliritis- 

Symptoms. — The incubation is short, the period between infection ana the lirst 
symptoms being from 2 to 4 days, with an average of 72 hours. The rash appears 
4 days after injection. 

Invasion is abrupt, the cardinal symptoms being vomiting, headache and sore 
piroat In some severe cases v'omitlng may be so urgent as to suggest irritant pcUon* 
ing, espedally if accompanied by diarrhua; in mild cases vonuung may be abs»t 
Rigor is uncommon, convulsions occasionally occur in children. Cough and tatanbti 
symptoms are decidedly rare, but a mild conjunctival injection is not unknown- 
The skin is hot and dry, the cheeks are flushed and the eyes bright. The limbs ache, 
the appetite is in abeyance and the tongue rapidly becomes coated with white fuft 
through which the papillae project as red points {stTvabeny tongue). Slight nocturtal 
delirium Is common. The temperature rises rapidly, ana even on the first day may 
reach 103® or 104® F. An undue acceleration of the pulse is usually a marked char* 
acterisiic of sharp infections, rates of 160 or more being common in young childreu, 
and rates of 120 to 140 in adults. 

Very mild attacks often occur, and in these the symptoms of invasion rosy he 
absent, the rash being the first indication of the disease. 

Inflatninatoty redness of the tonsils, fauces and 01*013 is present in the early 
stoges of the disease. Later, this becomes more vivid, the tonsils are swollen and » 
distinct follicular exudate often appears ; cedema of the fauces soon makes its appear* 
ance in severe cases, and may be acrxjmpanied by free mucous secretion. The tonsils 
may become covered by a thin necrotic film, or a more or less coherent exudate pvsy 
form which encroaches on the faucial pillars and base of the uvula, and doselv rifflu- 
lates the membranous exudate of diphtheria. In the more severe forms of scarlet 
fever, the tonsillar and faucial inflammation is very intense, and both ulceration and 
sloughing occasionally occur ; thick muco-pus trickles down from the naso-pliaryiWi 
the nasal sinuses are invaded and acrid discharge blocks the nostrils and excoriates 
the Upper lip. The respiratory obstruction is especially severe if adenoids are preserit 
In such seiere cases, inhalation broncho-pneumonia is a decided danger. 

A punctate injection may often be seen on the soft palate and adjacent part ol 
the roof of the mouth even before the appearance of rash on the skin, and is diagnostic, 
The sWn eruption usually appears within 24 hours of the invasion, but may be delayed, 
sometimes for several days. It appears first on tiie upper part of the chest, the rooi 
of the neck and the upper anus as a finely punctate erythema ; sometimes it is fits' 
^en in the axillas. It quickly spreads over the trunk and limbs, reaching the legs last 
The checks arc merely flushed, and the existeno: of an area of orcum-oial pallor is £ 
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well'kno^sTi and striking feature. The thidt sUn of the palms and soles is also in 
most instances free from the distinctive rash. The erupdoo shows a symmetrical 
intensification in certain regions, such as the lower abdomen and groins, the inner 
aspects of the thighs, the axillae, the back, and the points and flexures of the elbows 
and knees. Pressure produces a transient blancluog. 

Of the two elements of the rash, one is minutely punctate, the other erythematous. 
It is the former which gives it its distincUve character. On coarse skin the puncta 
are particularly large. When the erjthematous element is intense the skin may 
actually appear cedcmatous and tlie puncta be quite obscured. In such cases, on 
subsidence of the rash, yellow staining may be apparent. In addition to punctation 
and erythema, minute petecliise or small linear hemorrhages are sometimes seen in 
the flexures of the elbow’s (Pastia's sign), groins, wrists and knees. By application 
of a tourniquet to the upper arm, petcchix may be rapidly produced at the flexure 
of the elbow. This is the RumpehLeeJe phenomenon. It may also be positive in 
measles, smalUpox, typhus, purpuric states and pcliosis rheumatica. The linear 
hamorrhages in the flexures remain when the rash has faded, and together with coarse 
injected papules on the outer sides of the arms and legs afford valuable diagnostic 
evidence. The rash on the buttocks and extremities may assume a slightly blotchy 
papular appearance, and so bear a distant resemblance to that of measles. Minute 
sudamina sometimes accompany the rash, giving rise to the variety known as scarlatina 
miliaris. Itching is not common, and urticaria is rare, but in some cases accompanies 
or precedes the outbreak of the rash. 

The rash may be quite transitory or may last a week or even longer. Generally 
spealdng, it is more pronounced in severe attadis, but sometimes attacks which are quite 
mild show rashes of considerable intensity and persistence. A dusky, blotchy, morbilli- 
form eruption, generally limited to the convexity of the knees and elbows, but some- 
times more widespread, may supervene in grave cases. It is known as the septic rash. 

At the time of the initial faucial ioflar^ation the lymph glands at the angles of 
the lower jaw are swollen and tender. During the eruptive penod a moderate enlarge- 
ment of the axiflary and ingulna! glands, sometimes of the posterior cervical glands 
as well, is often to be detected. The spleen b rarely to be felt. At times the glandular 
swelling leads to confusion with rubella, but the glands do not attain the size or show 
the marked localisation and tenderness characteristic of this disease. 

In an average case a rapid rise of temperature marks the invasion, but the maximum 
may not be attained until the full development of the rash on the third or fourth even- 
ing, when readings of 103“, 104® or even 105® F. may be registered. Slight morning 
remissions occur. The fall Is by lysis, reaching the normal by the fifth or sixth day 
of the disease. Termination by crisis b unusual. In bad cases of a septic type, the 
fever b prolonged, >yilh increasing daily osdllations as scpticmmic symptoms become 
prominent. In the malignant or toxsemic ^pe of the disease, the fever b higher from 
the first and shows less rembsion, but occasionally is ominously subnormal through- 
out. A protracted remittent fever may occur in scarlet fever without local symptoms 
or complications to account for it; tius variety b sometimes known as the “ typhoid 
type ”. It is septicffitnic in ori^n. 

Abrupt ibes of temperature during the convalescent period may signaUse the 
onset of such complications as adenitis, otitb, nephritis, endocarditis, empyema or 
a metastatic abscess. Sometimes such pyrexial attacks occur without ascertainable 
cause, but a thorough examination of the patient b always necessary. Very mild 
Cases of scarlet fever wthout obvious fehirilc disturbance certainly exist. 

Desquamation is characteristic, but the degree to which it occurs b very variable. 
The tongue peeb in patches or strips, and by the fourth day is raw with prominent 
papillas {raspberry tongue). The flushed cheeks begin to shed a fine powder during 
the febrile period. Fine peeling of the lobules of the ears, of the margins of the Ups 
and of the^skin at the root of the neck, possibly also above the pubes, next makes its 
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appearance. By the end of tlie first week, peeling is generally well marked on the 
neck, chest, inner sides of the arms and possibly on the trunk. Wthin a fortnight it 
may be seen on the hands and possibly on the feet. It may not be complete on the 
latter until over 6 weeks from the onset of the fever. Partial redesquamation often 
occurs on the soles and is not infectious. The characteristic of the desquamation 
is the pinhole or ringed form in which it commences, the homy layers of the skin 
being shed first over the suirunits of the papilhe, forming apertures which enlarge 
centnfugally and fuse with their neighbours. Where the skin is thick, as on the han<M, 
and feet, it tends to separate in larger flakes, or may even be thrown off in the form of 
incomplete casts. A cliaracteristic form of peeling is sometimer seen on the finger* 
tips when separation begins, as a split parallel to the free edge of the nail. 

In severe cases considerable loss of hair may accompany or follow desquamation, 
but is temporary only, at all events in the younger patients. Furrows may also 
appear across the nails and take several weeks to reach the free edge. 

Although desquamation typically proceeds as described above, there are cases of 
true scarlet fever where it is insignificant. It is unsafe to pronounce definitely against 
scarlet fever on this ground until 3 weeks have elapsed. In doubtful cases the hands 
and feet should be watched with care. A change to negative in the Dick test is con- 
firmatory. A dry powdery appearance of the palms and soles is sometimes the sole 
indication of peeling. During desquamation the skin may appear harsh, dry, cracked 
Of even eczematous. 

A polymorphonuclear leucocytosis makes its appearance shortly after infection and 
reaches a maximum with the full development of the rash. It persists a variable time. 
In severely toxic cases it may fad to appear. A unic^ue feature in favourable cases 
is an increasing eosinophiha during convalesceo^ ; this may even reach 10 per cent. 

VAniETiES.— These are : (a) Simple or Benign; (i) Septic or Anginous ; (c) Toxic 
Malignant and (<f) Ksmorrbagic. Surgical or wound scarlet fever and scarlet fever 
occurring during pregnancy or the puerperium, also have their special features. 

Simfie scarlet fever is characterised by an onset of moderate severiw in which the 
Initial vomiting is not repeated and sometimes is absent. The faudal infiammation 
is slight, and the temperature, which may reach 102° F., has almost readied its acme 
in 24 hours; generally the climax is reached by the third day and amelioration of 
symptoms is then rapid. The unne may be non^ throughout, or a trace of albumin 
may accompany the febrile disturbance. By the third or fourth day the tongue, at 
first slightly coated, has peeled, and slight powdering may be evident on the dieeks. 
Convalescent is rapid. 

The septic or anginous variety comprises most of the severe and fatal cases. It is 
characterised by intense faucial inflammation and a tendency to the development of 
septiciemic manifestations. Repeated vomiting, sharp diarrheea and prostration may 
signalise the onset. The faucial infiammation is cither severe from the first or un- 
expectedly becomes so after a lapse of 2 or 3 days. The tonsils arc much swollen 
and a patchy or coherent membranous evudate may form. Rapid and destructive 
ulceration oi the tonsils, soft palate and its pillars sometimes occurs. The mucous 
membrane of the mouth may be excoriated and bleed at the slightest touch- The 
pharynx, and even the upper aperture of the larynx, may become involved in the 
ii^ammation, although, as a rule, implication of the latter is more suggestive of 
diphtheria than of scarlet fever. The discharges from the throat excoriate the ancles 
of the mouth and a purulent acrid rbinorrhcca irritates the nares and upper lip. 
Deglutition is painful, r^piration is obstructed, and the patient often sleepless, 
restless and later delirious. The cervical lymph glands become swollen and tender, 
and peri-adenitis or extensive slougliy cellmitis of the neck may ensue. This some- 

y ritnes gives rise to fatal hiemonhage by etoc^g large veins or even an artery. Cyan- 
osis and coldness of the extremities and cardiac mUtatlon are common. The rash 
' is generally intense, dusky and blotchy. The temperature often reaches 104° or 105° F. 
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the early stages of the disease, and pyrexia may persist long beyond the ordinary 
riod and, changing its type, assume a remittent or intermittent septicemic form. 
Death may occur in the first week ; more often life is prolonged into the second 
;ek, by which time circulatory failure becomes pronounced and hypostatic con- 
stion of the lungs or spreading broncho-pneumonia occurs. Otitis, arthritis, 
ppurations of the serous sacs, endocarditis ornepbnda may appear as complications, 
d a true scarlatinal pytemia be evident 

Many patients show septic symptoms of a much milder type and make good 
coverics. In grave cases which recover, improvement is very gradual and usually 
ts in towards the end of the second week, but may be later. 

Toxic or malignant scarlet fever is characterised by a toxxmic condition out of all 
oportion to the degree of inflammatory reaction in the throat. Such cases are 
arked by high fever, cerebral disturbance, profound prostration and grave circulatory 
ilure. The rash is often petechial, but in the most severe attacks the patient may 
e before it has time to appear, and the real nature of the disease may only be re- 
aled by the supervention of scarlet fever in contacts. The throat may be intensely 
jected, but the cedema, ulceration and thidc, purulent secretion which characterise 
e septic variety may be absent altogether. Sometimes convulsions precede death, 
It mostly delirium merges into coma. Rarely, however, the patient dies of circula- 
ry failure with vomiting, prostration and extreme pallor, but with clear intellect, 
iggcstivc of the type of death seen in some cases of diphtheria. 

Sufferers from tne malignant type of scarlet fever mostly succumb within a week 
■ the onset, sometimes within 24 hours. But, as in the septic form, cases of the 
ixic or malignant type are not now so common or characterised by such extreme 
alimancy as formerly. 

Hemorrhagic scarlet fever. — Rarely scarlet fever assumes a purpuric form, with 
[ceding into the skin and sometimes from the mucous membranes also. This 
amplication may make its appearance towards the end of the second or during the third 
eek, and often proves fatal. It is possible that some of the cases formerly described 
t scarlatinal, where fuemorrhages occurred earlier in the eruptive stage of the disease, 
ere really hxmorrhagic small-pox, with prodromal rashes of scarlatiniform character. 

Surpeal scarlet fever may be a sequel of operations, wounds or bums and scalds, 
t k often seen after operations on the nose and throat. The incubation period is 
[lort, often less than 3 days, and the rash may make its first appearance around the 
te of trauma. Faucial inflammation save in throat infections is often slight, and 
[though the exanthema is present, faudal s^vabs may be negative. The infected 
rounds show a great tendency to suppurate. ^Vhen the infection starts from a wound 
r abrasion on a limb, injected lymphatic vessels are often evident which show a 
haracteristic punctate rash along their course. The corresponding lymph glands 
re enlarged and tender. The infected lesion may be small and is often overlooked, 
ut the discovery of lyrmphangitis in a scarlet-fever patient should always arouse 
uspicion that the infection is of this type. When the fever follows bums or scalds 
he incubation period is also short and the accompanying angina may be slight. 
}ases of surgical and of burn scarlet fever where the throat is not primarily involved 
re not highly infectious. They are often left in general wards with impunity, but 
here k no doubt that occasionally they spread the infection. 

Scarlet fever may arise in the pregnant woman. In early pregnancy it is rare, 
nd is Said not to lead to abortion ; but occurring later it is very prone to produce 
ibortion or premature deli%'ery. When the infection ocemrs either immediately before 
tr immediately after labour, it is apt to assume a grave form with a very high mortality 
rom septicxmia ; but mild attacks may occur even at thk period. 

Anomalous forms of scarlet fever occur in wluch one or more of the cardinal 
lymptoms are lacking. In some only sore throat is recognised {Scarlatina sine 
^ruptione), and yet the patient may transmit the typical disease. The cases of infec- 
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tious sore throat which often herald outbreaks of scarlet fever belong to this jatego^. 
In these patients there is immunity to the crythrogenic toxins but antibaetcry 
immunitj' is lacking. In others the rash is so ephemeral or atypical that its true 
nature escapes reognition ; in yet others, the rash is the most pronounced feature, 
both fever and sore throat being insignificant. In cases where the rash is very scanty or 
insignificant and also after antitoxin treatment, desquamation not be at all marked. 

Coraplications. — These fall into two groups : those which arise locally in con- 
nection with the faucial and naso-phaiyngeal inflammation, and those of a gen^ 
or more remote character. To the first group, in order of frequency, belong otitis, 
cervical adenitis rhinitis, secondary tonsillitis and stomatitis, and aspiration broncho- 
pneumonia. The second group includes rheumatism, albuminuria, nephritis, endo- 
carditis, inflammations of the serous sacs and metastatic abscesses. In severe infections 
complications show a great tendency to occur in combination rather llian singly. 

On'tij. — This is met with in from 10 to 15 per cent, of the cases, and is an inflam- 
mation of the whole mucous tract of the middle car. Its greatest frequency is m 
childliood, and its incidence is favoured by the presence of adenoids. It Is more 
common in severe attacks, and may show itself by the end of the first week of the fever 
or later. It is often bilateral. Earache with an injected and biJging tympanic mem- 
brane are the signs to be expected, but sometimes a free discharge of muco-pus or 
pus and blood from the ear is the first indication. Unexplained pyrexia not due to 
fresh faucial or glandular extensions or to one of the distant complications should 
always lead to a careful examination of the ears. Perforation gcnerily occurs in the 
upper part of the tympanic membrane. Deafness may occur, but fortunately U 
transient in most cases. Pain and tenderness with slight ctdema of the mastoid 
appear in some instances, and may be accompanied by restlessness, vomiting and 
fluctuating temperature. The intensity of these mastoid symptoms may vary from 
day to day. In children the mastoid air cells are very superficial, and pus easily 
makes its way beneatli the covering periosteum. 

Rarely the labyrinth becomes implicated. In such cases sudden deafness, vomiting, 
vertigo and nystagmus may occur. Labyrinthine deafness may be permanent. 

Such intracranial complications aa meningitis, extradural abscess, lateral sinus 
thrombosis, cerebellar or temporo-sphenoidal abscess, belong to the more chronic 
forms of ear disease, but occasiooally they arise during the acute stage. Persistence 
of mastoid tenderness with local headache and slight uver may be the only signs of 
smouldering inflammatory mischief invading the dura in the vicinity of the lateral sinus. 

In most instances scarlatinal otitis subsides in a few weeks, the perforation of the 
membrane closes and hearing returns. 

Secondary adenitis . — A considerable swelling of the upper cervical lymph glands 
may suddenly occur during the convalescent stage of the fever. The swollen glands 
are usually tfiose behind tnc angle of the mandible or Ugher up under the insertion 
of the sterno-mastoid muscle. The adenitis, the basis of which is a congestive edema 
with rcticulo-endothelial proliferation, generally supervenes during the second, third 
or fourth week of the disease. It is marked by local tenderness and a sharp accession 
wC fever. Iw favouraWe caws the tempcTatute betomta TJOimal in a day or two is-i 
the glandular swelling rapidly subsides, but suppuration may ensue. 

Secondary tonsillitis should suggest the possibility of diphtheritic infection. Peri- 
tonsillar abscess may occur. Ulcerative stomatitis with much fetor of breath and 
sometimes even sloughing of soft tissues and necrosis of bone are ako looked upon 
as secondary infections. Vincent’s otgardsms, amongst others, should be sought for 
in such cases. 

I^initis . — Acrid or purulent rhinorrh(ea is characteristic of septic attacks. The 
air slnusM may become infected. A rhinorrheea which occurs in the later stages of 
the fever is often responsible for the transmission of scarlatinal or diphtheritic infection. 
True di''htheria[baalli are more frequently found in the nasal than in the ear discharges. 
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NephrilU . — Slight albuminuria during the enipm'c stage of scarlet fever is trans- 
itory and of no great importance, but al»ut the third week nephritis may supervene. 
Its incidence has fallen progressively during the past 50 years in part because of the 
increasing mildness of scarlet fever and in part, perhaps, on account of the use of 
antitoxin. Formerly between 4 and 7 per cent, the case incadence is now under 
0-5 per cenL It is more common in severe than in mild attacks. Chill, damp and 
exposure favour its incidence. The onset may be insidious or fulminant. In the 
insidious cases albuminuria, at first slight, and even intermittent, is the first sign. 
In the fulminant cases, headache, vomiting, pyrexia and even rigor may mark the 
onset The urine becomes heavily loaded with albumin, casts and blood, and there 
is more or less suppression. The teirmerature may rise gradually or suddenly and 
show marked daily remissions. Lumbar pain is uncommon, but abdominal pain 
and constipation arc marked features of some attacks. The amount of dropsy is 
very variable ; it may be considerable in ambulant cases. Anxmia is of rapid onset 
and very pronounced. The blood pressure is raised. In a favourable case some 
improvement occurs within a week, the secretion of urine increasing, but the hmma- 
turia and albuminuria take much longer to clear up. In some cases albuminuria 
persists and chronic nephritis may ensue. The duration of an average attack may 
be put at 7 weeks, but is subject to much variation. Broncho-pneumonia, pulmonary 
cedema, adema of the glottis and uraimic symptoms occur in severe cases. Convul- 
sions may be recovered from, but coma is of bad augury. 

In the septic type of scarlet fever sharp haematuria with cases and streptococci 
may accompany other py®mic manifestations. This is cmboUc in origin. 

Rheumatism . — ^This is common, and usually makes its appearance towards the 
end of the first week. The arthritis is fleeting and mostly involves the bands and 
Joint effusions are not always present. The temperature is raised. Some- 
times the endocardium and pericarmum are implicated, as in ordinary rheumatism, 
but the profuse sweats and creamy tongue are absent. Scarlatinal rheumatism is 
more common in adolescents and adults than in children. A history of previous 
rheumatism is often obtained. 

A mono-articular or multiple suppurative arthritis with, it may be, other pytemic 
manifestations is sometimes seen and is generally of later onset. 

Cardiac eomplicatians . — There arc three groups : those due to toxamia ; those 
secondary to rheumatic or pyremic complications ; and those accompanying nephritis. 
The toxaanic effects are cardiac dilatation and acceleration of the pulse, which are 
so characteristic of this fever. 

Scarlatinal rheumatism is occasionally the precursor of simple or more rarely of 
malignant endocarditis. The influence of nephritis in produemg hypertension has 
already been mentioned. Pericarditis may occur quite early in some cases of the 
seplic Jj’pe. The effirsnur is geirerai'jy perofenc. 

Pulmonary complications . — Neither bronchitb nor broncho-pneumonia is common, 
but aspiration broncho-pneumonia may complicate septic cases. Oedema of lungs 
may arise during the course of acute nephritis. Lateral sinus thrombosis may give 
rise to pyiemic infarction of the lungs, empyema and even pneumothorax. A primary 
empyema, often of insidious onset, occurs in some patients. Pneumonia is rare; 
occurring early in the disease, it is streptoCTCcal in nature and theprognosis is very grave. 

Streptococcal peritonitis is a veiy rare sequel of scarlet fever. 

Nervous complications . — If the delirium of onset, the nervous manifestations of 
nephritis and the cerebri complications of otitis are excluded, it may be said that 
nejwous disturbance during the course of scarlet fever is rare. In those predisposed, 
epileptic fits may signalise the inrasion. Hemiplegia ivlth convulsive onse^ incom- 
plete paraplegia and peripheral neuritis have all been described, but hemiplegia is 
more often secondary to nephritis or to a cardiac lesion than primary. Chorea develops 
occasionally, usually in association with arthritis and endocarditis. Tetany some- 
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times occurs. Mental disturbance of a maniacal or melancholic type b an infrequent 
sequel, or may show itself during the acute stages. 

On rare occasions gangrene of the extren^es has been encountered. It is some- 
times embolic in origin and leads to mummification, but gangrene has more frequently 
been described in association with purpura and sometimes with congenital syphilis. 

Post-scarlatinal diphtheria was, in pre-antitoxin days, one of the gravest complica- 
tions. Diphtheria may develop at the onset of the fever, but more often appeara 
during early convalescence, frequently and deceptively as a thinitU. It occurs nwrc 
often in hospital-treated cases than in others. Every throat or nose inflammation 
about the nature of which there is the slightest doubt should be subjected to bacterio- 
logical examination at once. This is a more rational procedure than the indiscrim- 
inate injection of all scarlatinal patients with diphtheria antitoxin. All ear discharges 
should also be bacteriologically examined. 

Relapse and Teinfeetion.—K recurrence of the fever and rash before complete 
recovery from the initial attack occurs in from 0-S to 7 per cent, of those treated in 
hospital. In such cases it is usual for the original infection to be replaced and pro- 
tracted by one of different serological type. 

Diagnosis. — Detection of ^ hmmolytic streptococci in the nose or throat suggests 
scarlet fever and their absence the reverse. A positive Dick test before the third 
day of the attack is in favour of scarlet fever ^ii should become negative later) but a 
negative result does not exclude it. A positive Schulu-Chatlton blanching test, 
made by the intraderraic injection of 0-2 ml. of a 1 in 10 dilution of immunised 
horse serum applied to the newly developed rash, preferably on the lower abdomen, 
Is of more value. The reaction takes 8 nours to d^evclop, and attains a diameter c! 
3 cm. or more. Its value in the diagnosis of doubtful cases with ill-developed or 
fading rashes is small. 

The chief diagnostic diliculty arises with mild attacks and with patients who 
come under observation after the iniual stage. In the former the rash is evanescent, 
constitutional disturbance slight and the tongue often atypi^. A history of a previous 
attack is of great weight for exclusion, but diagnosb can only be connrmea by the 
supervention of desquamation or of some characteristic complication. Sometimes 
the infection of a contact gives the clue. In days immediately following the rash 
significant signs are : slight staining of the trunk, faint striae in the flexures of the 
eloous, knees and groins, of a tnangular patch of fading punctate erythema over 
Scarpa’s triangle. The submandibular glands may be enlarged, and coarse papules 
resembling goose-skin present on the outer aspects of the arms and legs. Tlie tongue 
has usually peeled by the fourth day and remaiTis raw and papillated for about a 
week. Slight albuminuria, in the absence of diphtheria, is significant. 

Desquamation of the typical pinhole type rarely occurs in other conditions than 
scarlet fever ; the character of the accompanying symptoms and the time of appear- 
ance of the peeling must be taken into consideration. 

Simple tonsillitis is dbtinpished by the absence of punctate rash, a tongue which 
does not peel but remains heavily coated and absence of desquamation elsewhere. 
But a simple erythema nuy be present, with fleeting muscular pains and sometimes 
otitis, and even endocarditis or nephritis may occur as complications. 

Careful scrutiny of the body for a rash will usually prevent confusion ivith diph- 
theria. When faucial exudate is present in scarlet fever, it is usually softer and less 
wherent than in diphtheria, and any subjacent grey ulcerated areas are depressed 
below the general surface. In scarlet fever, too, the faucial pillars and palate may 
show the punctate rash, whilst pallor of the throat Is more distinctive of diphtheria. 
In strict fever, febrile disturbance is more marked, initial vomiting is common and 
delirium mty occur. The fugitive erythema which sometimes appears on the chest 
iti diphtiicria is not punctate. Bacteriolo^cal examination is deemve in diphtheria, 
but the two diseases may coexist. 
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When influenza is rife, cases of scarlet fever are apt to be overlooked ; but in 
influenza rashes are exceptional, and careful observation of the progress of the disease 
will soon lead to a correct diagnosis. 

Lobar pneumonia may, in children especially, by its abrupt onset, high fever, 
\-omiting and faucial inflammation, give rise to suspicion of scarlet fever, a suspicion 
favoured by the flushed face and circumoraJ pallor which may be present. But the 
throat affection is trivial, the respirations are rapid and accompanied by action of the 
alre nasi, and there is no punctate rash on the chest. Sooner or later consolidation of 
the lung may be detected, often in such obscure cases at the apex or high in the axilla. 

Food, drug, serum and enema rashes often cause difficulty. Of drugs the most 
important rash»producers are copaiba and similar oleo-resins, quinine, phenazone, 
the salicylates, aspirin and belladonna. Arsphenamine compoimds, gold salts and 
sulphonamides may also do so. Anomalous distribution or polymorphic character 
of the rash should at once arouse suspicion, especially so the discovery of urticarial 
wheals. Fever, slight generalised adenitis, enlargement of the spleen and leucopenia 
are recognised accompaniments of some drug rashes. 

ErythcTna scarlatmiforme is characterised by a punctate eruption which is some- 
times patchy and confined to the trunk. The rash is remarkably persistent, and 
desquamation may ensue whilst it is still in the florid stage. The peeling is profuse 
and the subjacent skin often erythematous. The characteristic sequels of scarlet 
fever arc wanting. The disease is not known to be infectious and is very apt to recur, 
which gives a clue to its recognition. Acute exfoliative dermatitis is by some regarded 
as identical. 

German measles in the scarlatiniform stage closely resembles scarlet fever. The 
diagnosis turns on the trivial character of tne accompanying symptoms, which are 
chiefly catarrhal, and the tender swelling of the posterior cervical, mastoid and occipital 
glands. Even when the rash is scarlatiniform on the trunk, distinct morbilliiorm 
elements may often be recognised about the wrists and on the lower extremities, 

this, with the histoty of an Initial spotty rash on the face and around the mouth, 
is of great significance. The eyes are suffused and subsequent desquamation is In- 
significant. Sequels are practically unknown. 

Measles is more easily distinguished. The rash is different and invades the face. 
Catarrhal symptoms are pronounced and Koplik’s spots are present. Difficulty is 
only likely to arise in those cases of scarlet fever where a blotchy rash is present, or 
where the appearance of a septic rash may simulate intercurrent measles. 

Prodromal rashes of a scarlatiniform type may appear in small-pox, chicken-pox 
and measles. In small-pox, the petecliial rash is usually confined to the bathing- 
drawers area and to the axills. Sore throat is in favour of scarlet fever, whilst rigor 
and severe lumbar pain suggest small-pox. The truplion of the latter disease appears 
on the third day, and a datsbtAiI case should always be isolated over that period. 
The initial rashes of small-pox are said to be absent in children under 10 years of age. 

The eruption of chicken-pox may be heralded by a rash which is scarlatiniform, 
but it is more likely to be erytliematous. The diagnosis turns on the condition' of 
the fauces and tongue, the absence of other signs of scarlet fever and the speedy 
appearance of vesicles on the palate and the trunk. 

As a prodromal rash In measles, a scarlatiniform eruption is rare. The catarrhal 
symptoms which accompany it wll arouse suspicion, which is confirmed by the 
discovery of buccal inflammation and Koplik’s spots. 

Prognosis. — ^The mortality of scarlet fever varies tvith the tyTae of the prevailing 
epidemic. Of late years, in Great Britain, a mortality of less than 1 per cent, has 
been the rule. Of other factors, age is the most important, the mortality being greatest 
in infancy, diminishing rapidly after the second year, and continuing to fall as puberty 
IS reached, the least fatal period being from puberty to 36, after whicli age a slight rise 
occurs. The death-rate is slightly higher in males than in females. Tuberculous 
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infections are apt to be lighted up, and puerperal patients run a grave risk of sepd- 
ca 2 mia. Chronic renal disease is likely to be adversely influenced. 

Malignant atucks ate often fatal, and tiie septic type of attack is also se^us, 
especially if broncho-pncumonia supervenes. In adults, sleeplessness and delirium 
are unfavourable signs, and in children, convulsions occurring after the initial stage. 
Nephritis in many instances clears up, espedally if detected early and properly treated. 
Grave symptoms are coma, repeated vomiting and suppression of unne. Oedema of 
lungs often precedes the fatal issue. Haemorrhagic scarlet fever, fortunately rax^ 
may be rapidly fatal. Perhaps one case In every three recovers. 

Of other complicaUons, pericarditis is die worst. It is often purulent and may 
be associated wth empyema. £aily pneumonia is rare but often fataL Plcmiplegi^ 
if of vascular origin, mostly becomes pennaneot. The danger in otitis media is 
remote rather than immediate. 

Treatment. — pROPiiYUtcnc. — Infectlvity ceases mostly tvithin a period of 4 to 6 
weeks, but is apt to be prolonged in the presence of complications. A negadve 
throat culture does not al\vays indicate cessation of infectlvity, and this test is not 
employed as a routine measure. Late desquamation of the hands and feet is not a 
source of infection, but discharges from the nose, throat or ear are dangerous. 

Convalescent carriers are responsible for something less than 3 per cent, of the 
cases treated in fever hospitals. They are often characterised by unhealthy conditions 
of the nose, throat or car, discharges from which may have reappeared. Patients trith 
persistent tonsillitis, adenitis, rhinorrhcca or otitis should be isolated for at least \l 
weeks from the commencement of the fever. 

The discharge of patients direct from wards containing others in the acute su^ 
of the disease should oe avoided ; isolation for a few days in a separate apartmeRt U 
advisable. It is safer to remove those who remain Dlck'positlve durine convalescence 
from all contaa with acute cases. In cold weather the practice of oathing on the 
very day of discharge is not advisable, as a catarrh may oe thus induced. Patients 
should not pass straight from isolation into the company of dtildren and other sus* 
ceptible persons. 

Thorough disinfection of the sickroom and all its contents b essential. In wards 
special care should be taken to minimise dust from floors and blankets. Thb can be 
effected by oiling permeable floors periodically with a crude petroleum known as 
spindle oil and treating blankets and bedclothes with a 2 to 4 per cent, watery emulsion 
of pmifled mineral oil. This will withstand tivo or three washings. 

lodividuab in close contact with scarlet fever although themselves immune, 
have at times been found to convey the infection (immune carriers). The infectivity 
of some carriers has been known to last for weeks and even months. 

An isolation period of 2 or 3 weeks is quite sulScicnt provided convalescence is 
complete and there b no evidence of inflamed throat or of discharge from the nose 
or ear, no suppurating or recently enlarged glan^, and no eczematous patdies about 
the nostrils, mouth or elsewhere. The quarantine period for contacts b 10 diws, but 
often thb is not enforced In the case of healthy adults no longer exposed to inlecdoo. 

In institutional and ward outbreaks the contacts should be Dld.-tested for sus- 
ceptibility and throat swabs examined for hremolytic streptococcL Those who 
harbour streptococci should be isolated. The susccptibles in ward outbre^s usually 
receive 5 or 10 ml. of antitoxin, but thb establbhes a temporary passive immunity 
to the toxin only, not to the infecting orgamsm against which a dafiy dose of 1 g- of 
sulphadiazine may be given for 12 days. 

Curative. — Doubtful cases should be isolated until a definite dbgnosb is made. 
Their premature transfer to a scarlet-fever tvard is unjustifiable. Isolation of scarlet 
fever at home b most successful when a whole floor can be set apart for the patient 
and attendants, and no children of susceptible age remain in the bouse. The sidt 
room should be brge, light, freely ventUatM and adequately warmed, the temperature 
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being maintained at SS” to 60® F. Overalls should be worn by attendants, and all 
articles used by the patient sterilised at once. 

The action of the skin b promoted by a duly wash and a tepid sponge every 
evening during the pyrexial stage. Thb may be replaced by a daily warm bath 
when defervescence is complete. The bed coverings should be adequate, but not 
too heavy. During the febnie stage the diet should consbt of milk, barley water and 
weak tea. Water and fruit Juices may be given freely, to counteract dehydration. A 
full diet may be given directly the tonsillitis allows the patient to swallow without 
discomfort. In the absence of complications there is no need for the patient to be 
confined to bed for more than a week. 

Attention should be paid to the mouth, teeth and gums, since oral sepsb is believed 
to bring its own train of local complications. The bowels should be regulated wth 
mild aperients. 

The sulphonamides and penidllin are of great value in controlling the local lesion ; 
penicillin is to be preferred and should be administered in the doses recommended 
on page 8. These drugs, however, have no influence upon the rash and do not 
counteract the effects of circulaUng toxin. The routine use of antitoxin b no longer 
advocated and it should be reserved for the now rare severe cases. Reactions are often 
marked and the intramuscular route is advisable; 20,000 to 40,000 units may be 
injected depending upon the gravity of the infection. Preliminary desensitisation is 
essential in senslused patients (see p. 4). A unit b the amount of antitoxin which 
neutralbcs 50 skin-test doses of the standard scarlet fever toxin. 

PjTeib, with restlessness, insomnia and delirium, may be controlled by tepid 
SMogine and acetylsalicylic acid or paraldehyde. A cold pack at 60® or 70® F. for 
15 or 20 minutes is beneficial when nervous symptoms are pronounced. After the 
middle of the second we^, if albuminurb b present, cold sponging and cold packing 
should be avoided. 

Persistent vomiting may be controlled by the use of diluted or citrated milk or 
temporary substitution of albumin water. Liquor todi mitb in doses of 3 or 5 minims 
in water Is often efficadous. When swallowing b painful the feeds should be small 
and often repeated. 

For the local treatment of the throat and nose, gargles are quite ineffective. Oint- 
ment should be applied to the nares and upper lip to prevent excoriations. 

Local septic complications should be treated with antibiotics or chemotherapy. 
Cervical adenitb b treated by smearing glycerin on the neck and applying cotton 
wool. Pouludng appears to predpitate suppuration. Inflamed gkn^ should only 
be inched when the presence of pus b certain. Care should be taken that the ears 
are dean. The pain of otitb may be mitigated by the application of hot, dry cotton 
wool, or a rubber hot-water bottle. Incision of the tympanic membrane is rarely 
necessary when chemotherapy is started early. Dbcharging ears should be cieansea 
frequency witli hydrogen peroxide and mopped dry with spirit but never plugged. 
After the fourth week of the fever, removal of adenoids and infected tonsib shortens 
the duration of discharge. Watch must be kept for mastoid tenderness and adema. 
If there b persbtent mastoid tenderness or pulsating purulent aural dbcharge in 
spite of chemotherapy, mastoidectomy b required. 

Scarlatinal rheumatism b usually mild and transitory; salicylates, or acetyl- 
salicylic add give relief. ^Vhcn joint swellings persbt, a mild pysmic condition is 
often present, and may be associated with endocaiditb. Some advise a cautious trial 
of irntra^’enous scarlatinal semm in such cases, but the use of sulphonamides or peni- 
dllin b more rational. When the presence of py*mic arthritis b suspected an explora- 
tory aspiration under strict asepsis may be advisable. Thb may lead to subsidence. 

Scarlatinal nephritis . — The importance of daily examination of the urine and 
avoidance of chill must be emplmbed. No patient vvith albuminuria should be 
allowed up and, if nephritis sets in, prolonged test in bed is more than ever essential. 
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The incidence is said in he less in patients treated with penicillin. Treatment is tha 
advocated for acute nephritis, described on p. 1115. 

Grave circulatory failure calls for strict recumbency and oxygen inhalations. 

The most promismg treatment for hamorrhagic searUi fever is blood transfusion. 

RHEUMATIC FEVER 

Dellnition. — ^An acute disease, characterised by fever, arthritis and a special 
tendency to carditis. 

^tiolo^ and Pathology. — An association of rheumatic fever with hxmoljlic 
streptococci of Lancefield’s Group A has long been recognised and is firmly estab- 
lished. The historv in many cas« is of fln upper respiratory infection followtd, 
after a latent period 0/ 2 to 3 weeks, by the onset of rheumatic fever. Years of patient 
investigation have failed to prove the disease immediately attributable to mvasion 
of the tissues by these streptocoed ; blood cultures arc uniformly negative and in 
fatal cases no bacteria can be recovered from the diseased organs. Tlie problem of 
the relation bet\Neen the htemolytic streptococcus and the lesions of rheumatie fever 
remains. The explanation most favoured at the present time is that the disease 
process is a manifestation of bacterial allergy {see p. 5). The toxic products of 
streptococcal infection arc the allcrecns in the view of tlw: protagonists of this hypo- 
thesis, who dte the resemblances Betueen rheumatic inflammation and the allergic 
tissue response of animals injected with foreign proteins in their support. 

While most workers regard rheumatic fever as a consequence of haimolylic strepto- 
coccal infection and as an example of specific bacterial allergy, this belief has not 
gone unchallenged. Although scrologir^ evidence of infection, such as 
precipitin and complement fixation reactions and raised titres for antiscreptoly8ta>0 
and antiflbnnolysin, is usually to be found, it Is not invariable. It has been su^ested 
that the rheumatic process is usually set in motion by a streptococcal infecuon, but 
that its effect is not a specific one and that oUier influences, such as trauma, coI4 
damp and fatigue may initiate attacks. Those who hold such views regard thcumauc 
fever as a non-specific allergic reaction or possibly as a response to an mcreasiBg titre 
of auto-antibodies against some constituent of connective tissue. 

It is possible that suscepdbtlity is heredita^ and claims have been made that it 
is transmitted as a single autosomal recessive cfiaracter. There is, however, general 
agreement that rheumatic fever is more common in the presence of povxrty, over- 
crowding, malnutrition and damp, and it is difficult to separate the effects of these 
environmental factors from hereefitary predisposition. 

Rheumatic fever is rare before the age of 4 years or after the age of 30 years; 
tlie curve of incidence shows a peak at 7 years. There is a particular tendency W 
recurrent attacks. Little racial predisposition is to be noteu and, although florid 
rheumaric fever is rare in tropical countries, rheumatic heart disease is cotmnoa. 
In Great Britain autumn provides more attacli than any other season of the year. ; 

Mordid Anatomy. — ^The characteristic pathological lesion of rheumatic fever is 
the Aschoff node. It is usually fusiform in shape, consisting of a central area of 
necrosis with a number of epithelioid cells arranged fan-wise and a surrounding halo 
of l^phocytes. The nodule is later replaced by fibrous tissue. 

Rheumatic fever is an affection of connective tissue and its lesions are scattered 
throughout the body ; the most frequent sites arc the heart, joints, subcutaneous 
tissues, arteries and serous membranes. Inflammatory reactions occur in systemic, 
pulmonary and cerebral arteries ; they are marked by lymphocytic inffltrations wilh 
proliferative changes in the arterial linings which may obliterate small vessek. Pul- 
monary consolidation of a curious rubbery consistence is not uncommon in fatal 
cases, but its specific rheumatic character has been called in question. 

The heart bears the brunt of die affection in fatal cases; Aschoff bodies are 
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alw-ays found in the myocardium, dispo^ around vessels, and often associated with 
a diffuse myocarditis. Lesions occur along the line of closure of the valves : swelling 
and necrosis of ^he fibrilhe are followed by fibrinous depositions which later become 
organised to form the familiar verrucous vegetations and finally, undergoing thickening 
and fibrosis, lead to the valvular defects of chronic rheumatic heart disease. 

Symptoms. — In adults the onset often following 2 or 3 weeks after a streptococcal 
infection of the naso-pharynx, is usually abrupt, with the sense of chill, accompanied 
almost at once by pains in a joint, the knees and ankles being the commonest. The 
characteristic clinical picture is of a furtive polyarthritis; the acute inflammatory 
changes in one joint flitting overnight to light upon another, leaving the first appar- 
ently normal. ICnees, anUes, wrists and shoulders are affected in this order of 
frequency. The number of joints affected and the severity of the inflammation vary 
greatly; at its worst there is swelling, redness with intense pain and a rapidly appear- 
ing effusion. Less commonly the joint disease affects several joints simultaneously 
and in children small joints may show changes. It is not rare in the adult for the 
arthritis to be strictly monarticular, usually limited to one knee, and for the migratory 
tendency to be lacking. Articular function suffers no permanent impairment and is 
soon restored to normal. 

The temperature may reach, but seldom exceeds, 102° F. unless a complication 
such as pericarditis be present ; the fever remits, or even intermits, so that the chart 
shows an “ irregular ” curve. The pyrexia is peculiarly sensitive both to exacerbations 
in the disease (which arc common), to relapses (which are also comraonl and to com- 
plications. Sweating is generally profuse, the sweat being of a peculiar acid ” smell, 
^e urine is scanty and high coloured, and if the fever is marked there is usually a trace 
of albumin present- As in most acute fevers, the secretions of the mouth and alimentary 
tract are lessened, leading to a heavily coated tongue, anorexia and constipation. 

The heart is affected to a variable degree by rheumatic infiammation in at least 
75 per cent, of cases of rheumatic fever. Definite evidence of carditis in the presence 
of active rheumatism is provided by ( 1 ) the development of a blowing pan-systolic 
murmur at the apex or a short mid-dastolic apical murmur indicating mitral valvu- 
litis, ( 2 ) the development of a mid-systolic murmur at the base or an early diastolic 
rnurmur in the left parasternal region indicating aortic valvulitis, (3) a rough to- 
and-fro murmur over the praecordium indicating pericarditis (together with electro- 
cardiographic changes), (4) outward displacement of the apex beat due to cardiac 
dilatation. Slight shifts in the position of the apex are difficult to evaluate and gross 
degrees are associated with other signs of carmtis, (5) the appearance of signs of 
heart failure, ( 6 ) the development of conduction defects or other arrhythmias con- 
firmed by changes in the electrocardiogram. Gallop rhythm is not reliable and 
difficult to interpret as most normal children have a third heart sound and tachy- 
cardia due to fever often produces a summation gallop. 

The blood shows a considerable leucocytosis (15,000 to 30,000) and an anremia 
which is a constant feature of the disease and quickly reveals itself in the patient’s 
facies. The erythrocyte sedimentation rate is increased during the active stages of 
the disease; in the acute phase Westergren’s method may give readings of 100 mm. 
or even higher in the first hour. 

Electrocardiograms show pathological alterations in the great majority of cases if 
tradngs are repeated sufficiently frequently. The PR interval ^vill frequently exceed 
0*21 seconds ; abnormal T waves and evidence of intraventricular block may occur. 

A prolonged QT interval is common during the active phase. 

Aberrant Types.— Sufcacaft attacks are common, especially in children (see p. 
51 ) and in old rheumatic subjects. Their importance lies in the fact that all the 
time the heart may be suffering damage. Although this is less common in adults 
than in children, arthritic signs may be absent in cases of rheumatic endocarditis, 

R 3 in rheumatic pericarditis. 
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Complications.— As already stated, at least one-half of all cases develop some 
heart lesion. We have spoken of n^ardUU and of acute endocarditis, and of the 
advent of the latter, should it arrive, about the end of the first week. The endo- 
carditis is generally a valvulitis ; n«»t often mitral, less often aortic, but in some 
cases both mit^ and aortic. Pericarditis is less common, though it may be tlic only 
manifestation of rheumatic infection; and pericardial effusion, especially of the 
massive sort, is nowadaj's quite uncommon. 

Skin eruptions, though a specific feature of the infection, are not very common, 
except in children. The profuse sweating quite often leads to sudamina, and these, 
becoming infiamed, lead to irdliaria. Tiue rheumatic erythemata are much more 
common in the subacute cases than in the acute ones. Purpuric eruptions, again, 
are more often seen in aberrant types of the disease. 

The only pulmonary complication of any consequence is pleurisy, and this is by 
no means common if we preserve the usual strict criteria of physical signs for its 
recognition, and omit “ pleurodynia ”, in which condition the pain is more often 
intercostal than pleural. Indeed it may be said that, in the absence of pericarditis 
and of severe endocarditis, rheumatic pleurisy is rare. Pneumonia also is unusual, 
but there Is a condition of the lung in severe rheumatic fever, again when complicated 
by grave endocardial, pericardial and pleural affections, which simulates it somewhat; 
the lung tissue is in a mixed state of congestion, collapse and cedema. A thin serous 
pleural exudate often accompanies this condition of the lung, and, no doubt, because 
of the associated pericarditis, it Is more often found on the left than on the right 
side. Rheumatic peritonitis has been described in children. 

Hyperpyrexia was formerly a mudi dreaded, and not very uncommon, complica- 
tion. It 13 now of extreme rarity. The condition arises suddenly in most ca^, 
though in a few there is a suspicious prodromal amelioration in the pain, sweating 
and general discomfort. The temperature rises rapid^ to 106% and unless chedtM 
by cold applications it may quickly reach 109* or 1 10* F. Before this stage is reached 
the patient iias become tremulous and excited, then delirious and then semi-comstose, 
with a dusky lividity of the face and a failing pulse. Most of sudi cases are fatal 
If prompt treatment succeeds in lowering the pyrexia it may need to be resorted to 
agin in, a few minutes or hours, smec recurrent® of the condition is to be expected. 

Course. — ^Thc course of rheumatic fever is variable and unpredictable, hlono- 

3 'die, polycyclic and continuous forms have been described, but a more useful 
assification is into : (a) those in which the active process rapidly subsides and the 
patient recovers without cardiac damage or with only a minimal valvular defect; 
(6) cases in which the process remains active for months or years vnth frequent 
recrudescences and rapidly advancing disability ; (c) rapidly progressive cases termin- 
ating fatally in a few weeks or months. 

\ariation8 from these three categories arc common. Recurrence is frequent, 
being estimated at 25 per cent, in patients between 4 and 13 years, but only 8-5 per 
cent, in patients bet^^een 14 and 16 years. 

Activity of the disease process is Judged by the presence of fever, arthritis, rheu- 
matic nodules, tachycardia, leucocytosis, a raised erythrocyte sedimentation rate and 
transient electrocarcliographic changes. 

Convalescence is often tedious, and the resultant antemia and heart weakness warn 
the careful practitioner not to attempt to hurry it. Rheumatic fever patients arc as 
liable to relapses as they are to recrudescences, and it is no uncommon thing to see 
a patient sUp ag^n into almost as bad a state as he originally was, including, it 
be, painful swelling of the very same joints as were first affected. The great danger 
of these relapses lies in the risk of heart inflammations arising during the subsequent 
attacks, when perchance the patient escaped them at the first. 

Prognosis.— Recovery is the rule in this disease ; death during a first attad ft 
very uncommon. When death occurs there is invariably serious carditis, especially 
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myocarditis, and acute pulmonary complications (pleurisy and “ rheumatic pneu- 
monia ”) are usually present also. In rare cases, death occurs in a state of hyper- 
pyrexia. When the attack superv’enes upon old rheumatic carditis, the prognosis 
is less good, heart failure being more easily induced. But in general it may be said 
that rheumatic fever is serious, not from its case mortality, but from its crippling 
effect upon the heart. Residual conditions are entirely cardiac injuries and chiefly 
scarred valves and auricular fibrillation. 

Rheumatic Fever in Children. — The disease is very common in children, in 
v/hom, however, the clinical picture as above described is apt to be departed from 
in several respects. (1) The arthritis is a less marked feature; it may be absent 
altogether, and even when it is a troublesome element in the case, the degree of pain 
b prone to be dbproportionate to the amount of redness and swelling of the joints, 
and may be muscular rather than articular. (2) Stm eruptions are relatively more 
common — various erythemata especially, of whidi the most characteristic b erythema 
mai^natum, but also puipura. (3) JVieumatic nodules are almost confined to children, 
having the some age-incidence as chorea (see p. 1515). These are dberete lumps, 
varj’ing in sbse from small peas to horse-beans; symmetrical in dbtribution, they 
are found in the scalp, along the margins of the scapuls and bones of the forearm, 
about the knuckles and elbows, and, less often, in other situations. They are some- 
times tender and painful. They come and go. Occasionally they are present in 
large numbers ; the case is then most likely to be subacute in type and very tedious 
in Its course : they are, therefore, of grave prognostic import as to the ultimate state 
of the heart, being indicative of a “ smouldering” endocarditis. They consUt of 
elements approximating to the ” essential ” lesion of the disease to which reference 
has been already made. (4) But the roost important different observable between 
the disease in children and m adults b the fact that in the former the process is not 
seldom subacute in its onset and course, and for thb reason frequently overlooked 
for a time. Add to this fact that the tendency to heart involvement in these subacute 
attacks b no less than in the more acute and more highly febrile bouts, and it is obvious 
that the recognition of thb state of things b of the utmost Importance, Unfortunately 
a large number of cases of subacute rheumatic endocarditis must needs arise without 
the possibility of prevention, but it b probable that a large number might abo be 
prevented, or considerably modified, by proimt treatment of the subacute rheu- 
matism in childhood which causes the injury. Th^e attacks of subacute rheumatism 
are sometimes characterised by intercost^ P^in, sometimes by abdominal pain, some- 
times by pain in the legs without special reference to the joints. There seems no 
doubt that so-called ” growing pains ” arc often rheumatic in nature. In any child 
so affected the heart should be examined critically, and from time to time. The 
presence of sore throat, of acid sweats, of one of the erythemata, in conjunction with 
tile above-named pains, sbonld dettnnvne a de«sion to treat tiie child as suffering 
from the rheumatic process. The presence of nodules is deebive in a doubtful case. 

Diagnosis. — Cases of the fully developed dbease do not often lead to difficulty 
in diagnosis, given ordinary care on the part of the practitioner. A few dbeases, 
however, require mention. (1) Pyamia due to coccal infection may lead to some 
confusion, and the following differential points arc worthy of notice. In septicBima, 
when there is arthritis, the ktter is usually constant in one or two joints, not fugitive 
and invoMng many as in rheumatic fever. Moreover, the joint changes tend to 
suppuration and permanent destruction of the joint structures. Blood ^tures and 
joint-puncture fluids are not infrequently positive in pyaemia, whereas they are con- 
stantly native in acute rheumatism. Rigors are common in pysmia, the heart 
mfection b likely to lead to embolbm, a condition not found in rheumatic fever. But 
between thb type of streptococcal septicsemb and rheumatic fever all grades of cases 
are seen. 

(2) In children acute osteomyelitis may be mbtaken for rheumatism ; rarely does 
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the converse error arise. But the disease-proc^ is nearly alwavs much more severe, 
the temperature being much higher and showing greater oscillations. The painful 
part ia generally the lower end of the femur or tibia, and careful examination reveals 
II to he epiphyseal rather than arthritic. As in pyaemia, to which type of infection 
the disease really belongs, blood cultures are usually positive {Sta^hyhcaccus aurm). 

(3) GonorrhcEal arihritU is not usually so acute a disease, nor is the patient often 
so ill aa in rheumatic fever. The affected joints arc fewer in number, and, as ia 
py»mia, the course of the individual involvement is much longer, The inflanunation, 
too, affects periarticular as well as articular structures; not seldom^ it involves 
adjacent tendon sheaths also. Gonococci may be isolated from the joint effusions. 
Although the piescnce of a urethral or vaginal discharge makes a diagnosis of gonor- 
thceal arthritis likely it does not prove it; and it must be remembered that the dis- 
charge not infrequently ceases temporarily with the onset of the arthritis. 

(4) Gout^ when present in the acute arthritic form, may be mistaken for rheumatic 
fever; rarely does the converse happen. The patient is generally a man over 40 
years of age ; the number of joints involved is rarely more tlian two ; the skin over 
these is generally dusky red in hue, and shining ; there is often definite soft tedema. 
The presence of severe pain when the affected joints are at rest is much in favour 
of gout. The degree of itvtr is usually much less in proportion to the degree of joint 
inflammation than is the case in rheumatic fever. The presence of tophi may be men 
as confirmatory of gout in a doubtful case. 

(5) lieitet't synarome is distinguished by the history of conjunctivitis and oretbntis ; 
the arthritb is seldom fugitive and frequently affects simultaneously two or more 
joints. Fever seldom exceeds 100* F. and there is no improvement with administration 
of salicylates. 

Treatment. — (1) Gmercl.—With as much promptness as possible, the patienl 
is put to bed, and is kept there until it is certain that the inflammatory process hw 
ceased to be active. To gauge activity of the rheumatic infection both clinical and 
pathological observauons ore needed. If the obvious features of acute rheumadw, 
such as fever, sweating, arthritis end subcutaneous nodules are absent, if the position 
of the apex beat remains constant, if the pulse frequency during sleep is normal, 
and if anmmia, leucocytosis and the raised erythrocyte scdimenlauon rate have dis- 
appeared then the infective process may reasonably be considered at an end. 

The bed should be chosen carefully ; narrow enough to admit of easy nursing, 
and having a wft but firm mattress. The patient lies in blankets with a long flannd 
garment opening down the front, and having sleeves to the wrists; this garment is 
changed as frequently as need be, according to the degree of sweating. The position 
of tlie patient is one of recumbency, with t!ie affected joints supported in a position 
of maximum comfort. Movements of the limbs are generally test carried out by 
the patient's own efforts, and m all except severe cases, movements of the body as s 
whole may aUo well be left to the patient. During the acute febrile period the diet 
should be light and an abundance of fluids permitted. Once the level is under 
control the quantity may be increased so that a high caloric value is maintained but 
care should be taken that it remains easily digestible. 

Sodium salicylate is generally held to be a specific remedy. It controls the artliritis 
and causes the lever to decline. The eryllirocyte sedimentation rate readies normsl 
levels more rapidly and there is general belief, but no convindng proof, that rccw- 
rcnccs are fewer and health Is regained more quickly when patients are treated with 
this drug. It should be given in sufficient quantities, and the doses should be dis* 
mibuted as evenly throughout the 24 hours as is compatible with securing pood sleep 
for the patient. At the onset of treatment of an acute case in an adult, gr. 20 should 
be given every 2 hours during the day, and every 4 hours during the night (gr. 200 
m the 24 hoursl. hlany authorities advise that twice this amount of sodium bicar- 
bonate be added to die salicylate to prevent acidosis ; the effect of the sodium blear- 
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bonate is apparently to diminish the quantity of salicylate circulating in the blood 
and the combination is probably best avoided unless vomiting makes it imperative. 
As the fever and pain diminish these quantities may be given somewhat less fre- 
quently, a note being kept on the temperature chart of the total amount given in the 
24 hours. In a child of 12 years or so, half these quantities may be given. If no 
amelioration follows these doses in 48 hours they should be increased by 50 per cent, 
(gr. 150 in 24 hours). If an e.xaccrbation occurs, or a relapse threatens, after the dosage 
has been reduced, it should be at once adjusted to its original level. The drug is not 
unpleasant to take, and its taste is easily masked by liquorice water as a vehicle. 
Quite apart from the inestimable value of giving adequate doses so as to gain time, 
there is an additional value in this procedure from the point of view of diagnosis, 
for a patient suffering from acute arthritis with fever, who is not considerably better 
after 48 hours’ treatment by full doses of salicylates almost certainly is not suffering 
from rheumatic fever. The diagnosis in these ciinimstances should be at once 
revbed. It will be found that the great majority of patients tolerate the above specified 
doses of salicylates without ill-effects. In the few instances in which it produces 
vomiting, or intense depression, or delirium, or coma, or hairaaturia — symptoms 
thought from time to time to be toxic effects of the drug — cither aspirin or salicin 
may be substituted. But care must be taken in deciding that such symiptoms are 
really due to the salicylate and arc not manifestations of the rheumatic poison. Modem 
syntnctic preparations of sodium salicylate arc fairly free from the contaminations 
which ivere formerly rather common.^ In the early stage of the disease it may be 
necessary to adopt more rapid palliative measures for the sepertpatn, espedally if 
this prevents sleep. Nothing is better than opium, either as pulv. ipecac, et opii, 

10, or pti. saponis co., gr. S. It is better to avoid phenazone and phenacetln. 
The treatment of heart complications is discussed elsewhere. Against the occurrence 
of these complications, apart from the value of early and liberal use of salitylates, 
we seem to be powerless. 

Ifyperpyrexta is met by prompt application of the cold pack ; the pack may need 
frequent rencR-al, and in extreme cases the vratcr used for it must be iced. The most 
Constant vigilance is necessary in such cases, which, as already stated, are happily 
rare nowadays. 

(2) Local. — position of optimum comfort of the affected joints has been 
already referred to. The use of splints for fixing the joints often gives relief. In 
the milder cases it suffices to wrap the joints in cotton-wool and bandage them lightly. 
In the more severe cases a lotion of tinct. opii, I fl. oz. ; glycerin, 2 fl. oz. ; water, 
12 fl. oz. ; sod. carb. to saturation, used hot, gives as much relief as anything. An 
alternative is one of the preparations of methyl salicylate, used freely, but without 
rubbing. Aspiration of the effusion is scarcely ever needed ; its indication, indeed, 
should raise doubts as to the diagnosis. 

(3) During convalescence . — Convalescence is generally slow, and should not be 
hurried. If the heart has suffered by direct inflammation, the recumbent position 
must be prolonged until it is certain that quiescence is established in that respect; 
this usually means from 4 to 6 weeks after the subridence of the fever. The transition 
from strict recumbency to a sitting posture should occupy a whole week, by the 
gradual addition of pi!lo\vs, and the further return to ordinary active life should be 
graduated with care. 

(4) Preventive treatment . — The propl^lactic value of tonsillectomy has been found 
to be disappointingly slight, but it is justifiable in patients with recurrent tonsillitis 
or unassailable evidence of chronic tonsillar infection. At least 2 months should 
elapse between the disappearance of all sign of rheumatic activity and performance 
of the operation. 

It has been demonstrated that recurrence and recrudescence are much less likely 
to occur in the absence of infection of the upper respiratory tract. To this end 0-5 g. 
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of a sulphonamide daily has been given by moutli for a prolonged period. Pre- 
vention is also possible by means of long-acting penicillin preparations : a dose of 
1,200,000 units of benzathine pciualUn can be given intramuscularly at intervals o{ 
1 month. 

CEREBROSPINAL FEVER 

Synonyms. — ^The name here chosen seems least open to objection. ^ “ Cerebrti- 
spirvai meningitis ” is the best alternative, but cerebrospinal meningitis may be 
caused by micro-organisms other than the meningococcus, and meningitis may not 
be present at all, or may not constitute the chief lesion, In some cases of me^go 
coccus infection. '* Epidemic cerebrospinal meningitis ’* is much less deslnble, 
because it suggests that there is an essential difference bettveen the epidemic and the 
sporadic cases of meningococcus infection, which difference does not in fact 
“ Meningococcus infection ** brings the various pathogenic possibilities of the micro- 
organism into line with those of the pneumococcus, with which it has close analogies, 
but the term does not connote a disease. Meningococcal fever, as suggested by 
Banks, is an acceptable alternative. 

Definition. — A spediic disease, due to infection of the body by the meningo- 
coccus, occurring both in epidemic and in sporadic form, and most often manifesting 
itself as an acute meningitis tending to involve the whole cerebrospinal axis. 

Epidemics of cerebrospinal fever are marked by several features peculiar to the 
disease, offering a striking contrast with other epidemic diseases. For a long time 
these features were very difficult of explanation, until the existence of ” carriers" 
became recognised, and supplied the solution to much of the epidemiological problem. 
Amongst these curious features may be mentioned the erratic nature of the outbre^ 
the inability to trace the connection between one epidemic and another, the rcUtite 
or even total escape of certain localities close to others in which the disease was rife, 
and the small proportion of persons affected in any one district. In dosed communi- 
ties, such as camps, and especially in times of war, the disease finds a fertile soil. 
When the " carrier rate ” rises above 20 per cent, an epidemic U likely to ensue. 

On dinical, bacteriological and epidemiological grounds there is no distinction 
to be drawn between sporadic and epidemic cases of cerebrospinal fever. But it 
is not entirely by means of the sporadic cases that the infecting agent persists, but by 
" carriers ’’ also. There is little doubt, however, that from tire sporadic cases, as 
from a smouldering infection, new epidemics light up. The present conception of the 
disease, from an epidemiological point of view, is that of a very widespread infection, 
with a total moibioity that is very low, but with fod of more intense virulence here and 
there. These foci of more intense virulence appear and disappear, being preceded and 
followed by a somewhat higher level of permanent incidence In the districts concerned- 

etiology. — ^The geographical dbtribution of the disease is very wide — world- 
wide, in fact. 

Cerebrospinal fever is a disease of winter and spring. This seasonal incidence 
is borne out by all observers, and is a very important feature of the disease. It com- 
pares markedly with the seasonal incidence of poliomyelitis epidemics, which are at 
their height in the summer months. 

In civilians about half the cases occur below the age of 5 years and 65 per cent 
below 10 years ; after the age of 25 years cases are uncommon. During the war-time 
epidemics a special risk is run by young men in the Armed Forces and the age- 
inddence is considerably higher. 

Direct case-to-case mfcctioti is uncommon, and there is seldom more than one 
case in a household ; thus infectivity must be low. infection is conveyed by droplets, 
and the conditions which favour its spread are overcrowding and inadequate ventila- 
tion', upper icspiratoty tract infections which cause sneezing and coughing; and 
an increase in the carrier rate. 
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The Meningococcus. — ^The meningococcus {Neisseria memngiiidls) is rather 
smaller than N. catarrhalis and larger ^an the gonococcus — the other two patho- 
geme diplococd which are Gram-negative in staining reaction. It is a strict aerobe, 
and requires the addition of some animal protein or of Jegumin to ordinary culture 
media to ensure growth. After cultivation for three or four generations it will grow 
on ordinary agar, but sub-cultures die rather suddenly. Optimum growth takes 
plaw at 36° to 37“ C., and growth ceases at 42“ C. and at 25'’ C. Vitality is low, 
especially to drying ; sunlight kills in less than 12 hours. 

Types oj the Meningocoeetis . — By emplwing the agglutination test, controlled by 
the absorption test, M. H. Gordon ({918J differentiated four separate types of meningo- 
cocci ocoifring in the cerebrospinal fluid of actual cases. His classification has now 
been abandoned in favour of two broad serological groups. Group I, containing 
Gordon's types I and 3 is responsible for 95 per cent, of epidemic cases ; Group II 
strains predominate in sporadic cases. 

As the result of this research during the War of 1914-1918, specific type Immune 
sera were introduced which markedly loivered the mortality of the disease. They 
have now been superseded by chemotherapy. 

The primary habitat of the meningococcus, both in actual cases of the disease 
and in “ carriers ”, is the upper part of the naso-pharynx and the posterior 
nares. 

Symptoms and Course. — Cerebrospinal fever is protean in its features and 
espe^ly in its modes of onset Out of the large number of different manifestations 
that occur, certain cases repeat themselves rvith sufficient constancy to constitute 
clinical ” times ", capable of description and of recognition. Cerebrospinal fever 
is a disease the course of which has been changed by the application of chemotherapy. 
Much of the clinical description which here follows is concerned with the unmodified 
infection. Chemotherapy has cut short the disease process and has largely abolished 
the severe complications. 

1. The Ordinary or Acute Type.— The incubation period is difficult to estimate 
with a«iiracy; there are reasons for considering it to be 4 or 5 da)«. The illness 
be^ns wth the usual symptoms of an acute spedfic fever, and for the first day or 
two, or for longer than this if the possibility of the disease under consideration is not 
home in mind so as to lead to a special exaounatlon, there may be nothing to dis- 
tbguish the illness from one or other of several acute febrile infections. 

The onset is usually sudden, with fever, headache, general malaise and vomiting. 
The temperature usually rises rapidly and attains a fairly high degree on the first 
day(I02'^toI04“F.}. 

'The headache is usually intense, is often referred to the occiput, and shows little 
or no response to the customary palliative drugs given to relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or child. 
Vomiting is more often met with in children than in infants, and is quite oimmon in 
young adults. 

In addition to the three cardinal symptoms at the onset — headache, fever and 
vomiting — the following are quite common, but are not nearly so constant ; delirium, 
pains in the neck and limbs, and some degree of catarrh either of the nose, naso- 
pharynx, conjunctiva or ear. In some cases there is considerable bronchial catarrh 
and in others definite enteritis. In addition to the pains referred to the limbs there 
may be pain and swelling of the joints. 

^ter some 2 to 4 days of these initial ^nuptoms, evidence of mening^ irritation 
begins to show itself in more or fe^ve^ of the following developments. The vomiting 
is repeated, despite the feet that the invasion symptoms are past. The pulse is 
irregular in rhythm, and in older children and in adults it is often relatively infrequent 
when compared with the height of the temperature. The respirations are irregular. 
The vasomotor system is unstable, leading to periodic flushing of the face and to the 
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presence of tdclies cerArales. The patient lies on his side with legs dra^-n up and 
prefers the shelter of the bed-clothes. The pupils are dilated and the light reflex 
^ sluggish. There is photophobia, with intolerance of noise and of all kinds of inter- 
ference. Examination of the neck reveals a stiffness of the musdes, which cannot 
be overcome without pain. The hamstrings are found to be taut, so that the knees 
cannot readily be extended if the hips arc flexed (Kernig’s sign). The abdomen is 
retracted and the superficial reflexes are abolished. The mental state is one of rest- 
lessness and mild delirium with troublesome insomnia. The headache may become 
quite intolerable and may require morphine for its reduction. In a considerable 
number of cases a rash appears during the first sveek— cither a number of large nse 
spots about the trunk and limbs, or a macular eruption Ukc that of measles or a few 
small petechia; scattered over the trunk, neck and extremities. Herpes is common, 
and is generally situated at the usual places — the angle of the mouth, the chin and 
the nose. 'Iliere is a leucocytosis of considerable degree (20,000 to 40,000). 

Towards the end of the first ueek the mental state changes to a condition which 
may perhaps best be described as one of resistant stupor ; the patient can be roustd 
by an effort at examination, or by a change of position ; but either proceeding is 
resented, and he quickly resumes his huddled posture. The headache is less con- 
stantly severe, but shows sudden and marked exacerbations, often nocturnal, with 
complete insomnia. The neck rigidity increases, and the head is retracted. The 
back also becomes stiff. Flesh is lost rapidly. Polyuria is common, with polydipsia. 
The temperature generally remains fairly high, and, although this is by no means 
invariable, the fever approximates to the continued type. 

Assuming that the course of the disease is not interrupted by lumbar puncture 
or by specihe therapy, the condition of the patient remains much the same during 
the second, and perhaps during the third, week of the illness. But the wasting coiv* 
tinues. The temperature often becomes intermittent in type. One of the three 
modes of temunation will be followed. 

(а) Recovery.-~‘'l\ni is gradual when it occurs, and is often interrupted by sudden 
recrudescences, throwing the patient back into a state which leads to renewed anxiety* 
The temperature chart is often interrupted in its dcforvescence by sudden rises, trim 
or without a cortesponding recrudescence of the meningitic symptoms. Ultimately 
the fever completely subsides, the patient ceases losing flesh, the headache and stupor 
pass off and the rigidities slowly disappear. The pulse-rate remains high for some 
time in a good number of cases, and some authors regard this as a sign that the patient 
is not yet free from the possibility of relapse, and therefore as an indication for caution 
in treatment. The actual stage of convalescence, once it is established is rarely 
intermpted. If the temperature and pulse-rate have remained normal for 14 days, 
the risk of relapse may be considered to be passed. It may be some weeks, however, 
before the patient is free from stiffness. 

(б) Death . — The ordinary type of the disease is not often fatal during the 
first 2^ weeks. When it is, the stupor passes into true coma., the pulse and respity* 
tion rise in frequency, and the temperature often shoivs a sudden ante-mortem rise. 

(c) Becoming chronic . — More often, if the ordinary type terminates fatally, it b 
after passing through a subacute or chronic stage. If the “ crises ” already referred to 
continue, or if, despite the fall of teropemture, there is no corresponding improve- 
ment in the general condition, a state of progressive emaciation supervenes, with a 
tendency to clironic hydroc^halus. The wasting is sometimes extreme, so thty 
bedsores are unavoidable. The rigidity becomes marked, and approa^es, even in 
that degree termed cervical opisthotonos in infants. Feeding becomes difficult, 
and this adds to the w«ting due to trophic disturbances. The sphincters usually 
rel^ leading to incontinence. Papillcedema develops. The patient may continue 
in this unsatisfartory stale for several weeks, or even months, and yet may eventually 
recover, and ivithout any residual defects. More often, however, he gradually 
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suorumbs to the disease, or, if he eventually survxs'es its ravages, it is to be left mth 
mental defect, deafness, blindness, hemiplegia or diplegia. 

Opinions differ as to the frequency of true relapses in cerebrospinal fe\’er. This 
is probably due to the fact that what some auihorities term relapses others consider 
to be merely recrudescences. It is certain that the latter are very common ; indeed, 
they are a characteristic [eature of the disease. 

2. The Superacute Type. — ^This form of the disease is common at the height 
of an epidemic. The invasion symptoms are abrupt, and the patient is from the fist 
very ill. Delirium is marked, with most tiresome insomnia, and the headache may 
drive the patient to a state of acute mania. The temperature is usually very high 
(104® to 106® F.), and intermits. Skin eruptions are more constantly present than in 
the ordinary tj’pc; but are by no means necessarily petechial in character. Dis- 
charges are apt to occur from the nose and conjunctival sac. The tongue is dry and 
tremulous. The meningococcus can generally be groxvn from the blood by culture, 
and has even been demonstrated in cover-slip preparations made from the blood direct. 
The leucocytosis is high (30,000 to 40,000). After 3 or 4 days the active mental state 
changes to stupor ; if the cerebral pressure is not now relieved by lumbar puncture this 
stupor passes into coma. Even if the pressure is relieved by this procedure there is 
a great tendency for the patient to slip back into a comatose state ; then, with pulse, 
respirations and temperature all rising, with insensitive pupib and absence of comeal 
reflex, the surface of the body becomes livid, the lungs congested and death occurs. 

3. The Fulminating or hULicNANT Tvpe. — ^T his form is prone to occur during 
the evoluuon of an epidciiuc. But it is by no means rare as a sporadic manifestation 
of disease. It is more often seen in older children, adolescents and adults than 
in infants and younger children. The abrupt appearance of fever, headache and 
active delirium, rapidly passing into coma, anri the whole course of the disease may 
not exceed 12 hours. 

In all fulminating cases of cerebrospinal fever there is a rapid development of 
sepdeannia. In some of them the sepdeeraia covers the whole of the disease, symp- 
toms of meningitis being absent, and the meninges being free from lesions on 
examinadon post mortem. The padent b most often a child, exhibiting petechias 
and signs of circulatory failure — a small frequent pulse, extremities cold and livid, 
respiration rapid and shallow. A hsmorrhagic suprarenal lesion is often present 
(Friderichsen-Waterhouse syndrome). Even more constantly than in the superacute 
type b a blood culture positive ; but the course of the disease is too rapid to admit 
of a diagnosis by thb method during life. 

4. Mild Tyits. — ^These cases are said to be conunon during the decline of an 
epidemic. It is at present quite impossible to say with what frequency they occur, 
because it b certain that many of them are overlooked. They are often treated as 
cases of “ influenza.”, owing to the seseTOfelancc they bear to that disease. Many 
cases of acute fever with headache and pains in the back and limbs are regarded as 

influenza ” from a dbgnosb by exclusion. They are not subjected to a lumbar 
puncture because the condition does not seem sufficiently grave. And if they recover 
from an illness of a few days' duration thb is thought to be confirmatory of the diag- 
nosb. In the presence of an epidemic of rerebrospinal fever, however, a very close 
scrutiny of these cases should be made, and If there b even doubtful neck-rigidity 
or Kemig’s sign, the cerebrospinal fluid should be examined. Even when lumbar 
puncture is not at first decided upon a stvab from the naso-pharynx should be investi- 
gated for the meningococcus. 

During an epidemic a patient who presents the symptom-complex of headache, 
malaise, pains in the back and limbs, shght fever, and some stiffiiess of the neck b 
probably suffering from a mild grade of meningococcus infection, and should be 
ttrated as such, by a lumbar puncture and the administration of sulphonamide. 
Subsequent measures will be determined by (a) the course of the dbease ; (b) the 
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result of the examination of the cerebrospinal fluid ; and {c) the result of Ae examina- 
tion of the naso-pharyngeal swab. The iralueof these cautionary measures Is sometimes 
made apparent by the patient becoming rather suddenly worse after a few days, when it 
may be quite obvious that the nature of the disease is what was originally suspected. 

5. Chuonic Septicjemia wmiouT Meningeal Symptoms. — ^Attention has been 
drawn to this group of cases in which there is the association of a general blood 
infection, with bouts of pyrexia, often arthralgia or artlmtis and various lesions in 
the skin : petechim, maculo-papular eruptions or patches resembling the lesions of 
erythema nodosum. 

6. Post-basic Meningitis of Infants (Cervical Opisthotonos of Infants).-- 
These cases were first described by Gee and Barlow (1878). It was formerly met 
with in children between the ages of 6 months and years, but is now virtually 
never seen. It is a chronic hydrocephalic form of the disease which occurs only 
when the diagnosis has not been made in the acute stage and when the child has been 
deprived of specific treatment. 

Complications. — It should be stressed that complications are rare now that 
chemotherapy has provided such an elfcctive means of treating cerebrospinal fever. 
The following descriptions arc applicable largely to the days before sulpbonamides 
were used. 

1. Uyiroeephabts may arise soon after the onset of the disease, or it may develop, 
and often rather suddenly, during its course, or it may be the final anatomical egres- 
sion of the infecUve process, the counterpart of the symptom-complex seen in the 
chronic state of the disease. Certain symptoms arc specially suggestive of the condi- 
tion : pallor, cv'anosis, increased frequency of the pulse with diminution in its tension 
and volume, stullow respirations and stupor or coma supervening rather suddenly 
upon a previous state of consciousness. 

If hydrocephalus arise at a later period of tbe disease than the end of the first 
week it may snow itself with surprising suddenness, and sometimes in patients who 
seem to have been improving saiisfactordy. In addition, to the s^ptomsjust enumer- 
ated, there is a recrudescence of the headache, vomiting and fever, which may have 
to a large extent subsided. Moie often it appears gradually and concomitantly with 
the progressive cachexia of the chronic type of infection. A valuable sign of iw 
presence in children and adults is the presence of a resonant note to percussion over 
the anterior horn of the lateral ventride (Macewen). This sign is best obtained by 
placing the head in an upright position and inclining it to one side. The sign is not 
present in infants in whom the fontanelles arc still open. 

Hydrocephalus of the chronic stage of the disease is seen very constantly in infants 
suffering from the post-basic type of infection. Emaciation is a constant feature. 
The child lies for hours without stirring. There may be reiterated automatic acts, 
such as tbe biting of nails or tbe loosening and pulling out of teeth. The patients are 
rarely comatose. Vomiting and convulsions may occur. 

2. Psychic disturbances . — These arc not very common, if the delirium and stupor 
are excluded. But tbe delirium may develop into mania, urged thereto by the violence 
of the headache. During convalescence it is not very uncommon to observe tempera- 
mental changes, such as puerility or emorionalism, which rarely persist for very long. 
Secondary dementia is, however, not unknown. 

3. Motor defects . — Cranial nerve palsies are very uncommon. There arc three 
groups of paralytic complications, but none of them is common. 

(o) Hemiplegia and, less often, monoplegia of cortical type. This usually appears 
at the height of the disease, and is generally of temporary duration. 

(A) Flaccid paralysis localised to one extremity or to a part of one extrenuty. 
The tendon-jerks are lost. Muscular atrophy may ensue, and R.D. may develop 
The prognosis for the limb is by no means had, and complete, or almost complete, 
recovery is probable. 
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(f) Spastic ataxia. — It is not uncommon to find convalescent patients very un- 
steady on their legs when they first begin to tvalk. Little children often refuse to 
walk at all for a time, even if they had learnt to do so before the illness began. Older 
children sprawl about the floor. Adults tend to topple over in an indiscriminate 
manner. In the majority of these cases there are no signs of organic disease, and the 
return to a normal gait is usually only a matter of time. In a few of the cases, how- 
ever, the ataxia is accompanied by exaggerated knee-jerks, true ankle-clonus and 
extensor plantar response : a state of spasticity. The sphincters are intact, and there 
is no anesthesia or analgesia. According to Sophian, who drew attention to these 
cases, the pupils often remain dilated, with a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special senses. — Complications involving the eye are very variable, and yet, 
in relation to the essentially nervous character of the main lesions of the disease, they 
are not very common. Fortunately, with the single exception of that form of blind- 
ness so often seen in the recovered cases of the post-basic type of the disease, very 
few of the eye complications are permanent. Inflammatory lesions include conjunc- 
tivitis, keratiris, iridocyclitis and (rarely) cellulitis of the orbit. Nervous lesions 
include extrinsic ocular defects which are not uncommon, but are generally transitory 
(t.e. spasmodic). Amaurosis is relatively common in the post-basic infection of in- 
fants; it is fortunately imusual in the more acute infection of children and adults. 
It is in most cases unaccompanied by any changes in the optic disc, and is therefore 
to be attributed to cortical changes associated with hydrocephalus. In some cases, 
however, a state of secondary optic atrophy is present. Optic neuritis is not a common 
complication ; but papillitis, or a lesser degree of change even than this, is said by 
French authors to be extremely common. 

The chief complication affecting the ear is meningitic deafness. This is a common 
and very serious complication, serious because when it occurs it is apt to be permanent. 
The auditory defect generally begins early in the course of the disease, and usually 
before the end of the first week. It is usually bilateral, which adds to the seriousness 
of the trouble in the event of its becoming permanent. Deafness is still an important 
complication, because its early onset often precedes administration of sulphonamides. 
Banks records some degree of permanent deafness in 4'67 per cent, of cases ; in half 
of these it was bilateral and complete. 

_ 5. Arthropathies.— A certain degree of painful stiffness, and even swelling of the 
joints, is not at all uncommon as a transitory symptom in cerebrospinal fever. Occa- 
sionally, however, one joint sho%vs evidence of much more intense infection, becoming 
red, swollen and very painful with the slightest movement. It may suppurate, and 
secondary infection may occur. 

6. Other complications are the broncho-pneumonia already referred to in little 
children ; occasionally pneumonia in adults ; and enteritis. 

Lumbar Puncture. — In any suspected case of meningitis a lumbar puncture is 
as clearly indicated as is puncture of the chest in a suspected case of pleuritic effusion, 
or a blood-count in a suspected case of tcukaemia. 

The Cerebrospinal Fluid in Menincococcds Meningitis. — 1. Pressine and 
the amount. — ^The pressure in the early stages is generally more than 200 mm. of 
wcbrospinal fluid as measured by a manometer fitted to the lumbar puncture needle. 
The amount of fluid which flow3 a\vay before the normal pressure is re-established 
depends unon the pressure and the consistency of the fluid ; it averages about 30 ml 
i Nahd-iye appearance. — ^Various grades of turbidity are met with, from very 
slight opalescence to a highly purulent exudate. The degree of turbidity wrics with 
the stage of the disease at wliich the lumbar puncture is undertaken. In the in%'a3ion 
the fluid may be clear; in the acute meningitic sugc the fluid shows marked 
^rbidity; later, again, as tlie inflammatory phase passes, the fluid becomes clearer. 
Hie presence of blood probably ahv3}'5 means that a vessel has been punctured by 
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tlie needle. Some degree of clotting takes place when the fluid is allowed to stand, 
flakes of fibrin appearing at the bottom of the tube. 

3. Chemistry. — The protein is increased in amount, often to 200 to 300 mg. per 
ml. The globulin moiety of the protdn is also increased. Sugar is greatly diirun- 
ished and often absent The chloride content also is lowered as in other forms of 
meningitis : it is seldom less than 700 rng. per ant., whereas in tuberculous menln' 
gitis a reading below 680 is the rule. 

4. Cytology. — In the early or invasion stage of the disease there is a quantitatire 
increase in the lymphocytic content, a fact which often escapes observation if the 
lumbar puncture be delayed. With the arrival of the acute meningitic jnflammatioD 
the chief cell present is the polymorphonuclear, usually in large numbers. At the 
stage, therefore, at which most lumbar punctures arc undertaken, the cell content is 
chiefly polymorphous (70 per cent, to 80 per cent.). Later, when the stage of chronic 
hydrocephalus ensues, the lymphocyte again becomes the dominant cell, and in much 
greater numbers than in healthy fluid. Most observers, however, describe cases of 
undoubted meningococcus meningitis in which tlie cell content is chiefly Ijinphoeytic 
throughout. In me post-basic type of the disease the cells are most often lympho- 
cytes for the greater part, and the same may be said of cases which are in a chronic 
stage whilst under investigation, whether the cliief scat of the effusion be at the root 
of the bulb or elsewhere. 

5. Bacteriology. — Films made direct from the cerebrospinal fluid, or, belter still, 
from the centrifugalised deposit, show intra- and extracellular meningococci in the 
great majority of cases at some time or other in their course. If a careful search be 
made and no cocci are discovered, it must not be assumed tliat none are present until 
the device of incubating the fluid as a whole before it lias been allowed to cool is 
undertaken, and until cultures made upon suitable media are found to be sterile. 
The number of cocci seen, and their deposition with regard to the cells of the exudate, 
are matters of great variability. These things depend m tlie main upon (a) the stage 
of the disease, (6) the intensity of the infection and (c) the influence of treatment. 

Diwnosis. — The chief difficulty lies in not suspecting the presence of the disease. 
It is, ofcourse, much more easy to bear in mind the possibility of cerebrospinal fever 
during tlie presence of an epidemic than at other times. It is the sporadic case, although 
it is usually typical, which goes undiagnosed, at least during the early part of its courcs. 

The reason why it may not be possible to decide on clinical grounds whether 
meningitis is present or not is because several infective processes, other than that 
due to the meningococcus, are apt to produce symptoms higWy suggestive of meningeal 
irritation. This state of meningeal irritation, wiien due to tomemia and not due to 
actual meningitis, has been termed meningism or meriingismus. The question whether 
such a state is entirely toxic, or whether it isdue to definite though slight changes in the 
meningeal tissues which just stop short of an inflammatory exudate, is problematical. 

The diagnosis of cerebrospinal fever may be conveniently considered under 
three heads^l) from various acute infective processes with leading to 

“ cerebral” symptoms; (2) from certain acute cerebral diseases of primary origin; 
(3) from other forms of meningitis. 

1. The Diagnosis of Meningitis from Tox^ua. — The question is settled partly 
by the clinical data and partly by an examination of the cerebrospinal fluid. In a 
case of fever with '* head symptoms”, the following differential points should he 
borne in mind : 

(1) Jf headache and delirium synchrortise, meningitis is probably present, and not 
merely ioxeemia . — Contrast an ordinary case of typhoid fever (toxismia), in wliich 
headache and delirium alternate, the patient being free from pain when he is delirious, 
with cerebrospinal fever (meningitis), in which the patient’s headache and delirium 
are both present at the same moment. 

(2) Vomiting. — If this occurs not merely at the onset of the fever, but on subse- 
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quent days also, at a time when the invasion period of the infection may be said to 
be passed, it is evidence of meningitis. 

(3) Pulse and respirations. — Irregularities in rhythm are in favour of meningitb, 
and so is a relatively low pulse-rate in comparison trith the height of the temperature, 
provided typhoid fever can be eliminated. 

(4) Papillcedema, though its presence is mudi in favour of meningitis as against 
toxaemia, is not of much value in this connection, because it is usually absent at the 
early stage of the disease when the diagnostic problem requires urgent solution. 

(5) Cervical rigidity and tautness of the hamstrings, though suggestive of menin- 
gitis, arc often present in meningism. 

These five points are worthy of the most critical investigation. All other clinical 
features that may be present are equivocal — they may be produced by a toxic state 
of the brain or meninges. This statement refers to the state of the pupils, whether 
contracted or dilated ; th& presence at tdchescereTfraUs', the absence of the superficial 
or of the deep reflexes ; the “ peevish ” state of the patient with a resistant attitude ; 
marked insomnia orpersistent stupor. 

(a) Influenza. — This probably gives most difficulty in actual practice. It should 
be noted that cerebrospinal fever is very often mistaken for influenza, whereas 
influenza is rarely mistaken for cerebrospinal fever. The reason for this lies in the 
fact that the diagnosis of influenza is too often by exclusion. Fever prolonged past 
the fifth day, in the absence of an inflammatory focus (bronchitis, pneumonia, pleurisy, 
sin^itis, etc.), is unlikely to be due to influenza, and should therefore lead to a criti^ 
revision of the diagnosis. A leucocyte count is often helpful. 

(i) Typhoid fever. — The onset of the illness b nearly almiys a gradual one, and 
the evoluuon of the toxic symptoms is much more deliberate than in cerebrospinal 
fever. Thb is perhaps the most significant differential point clinically. The leuco- 
cyte count b very helpftil, and may prove of great diagnostic assbtance before Widal’s 
test U available : the count b low m typhoid (2000 to 7000), but it b high in cerebro- 
spinal fever (15,000 to 40,000). The rose spots of typhoid do not appear until the 
eighth or tenth day, whereas the rash of cerebrospinal fever which might be confused 
mth th«c usually appears much earlier. If the spleen b palpable in cerebrospinal 
fever thb b the case early, whilst the dbeasc b at its " septicjcmic ” stage ; in typhoid 
the spleen an rarely be fell before the end of the first week. The dissociation of 
headache and delirium in toxstnia already referred to is strikingly seen in t)’phoid 
fever. Moreover, the dbappearance of the headache altogether, which occurs so 
frequently in typhoid fever after the tenth day, b another point of distinction ; although 
its severity may dinunish, it is rarely absent so early in the course of untreated cerebro- 
spinal fever. As soon as a positive Widal test is obtained (usually about the seventh 
to tenth day), this finding, together with a leucopenia, may be relied upon as decisive 
in favour of typhoid. A positive blood culture may often be obtained before the 
^glutination test b available. 

(c) Pneumonia. — ^Acute pneumococcus infection is the most common ause of a 
toxjemic state leading to meningbm ; the patient b usually a child, but not always ; 
the lung consolidation b often apical and therefore the more easily overlooked. The 
symptoms of meningeal irritation may precede the signs of pulmonary disease, 
ID which case the dbgnosis can only be settled by lumbar puncture, or they may 
wncur with such signs, in which case some care must be exercbed lest the case 
be one of cerebrospinal fei'er ushered in by pneumonia. Here the leucocyte 
count is of no help, for there b a high leucocjtosb in pneumonb as in cerebro- 
spinal fe\er. A blood culture may reveal pneumococci, or a chest radiogram may 
Jicld evidence of the nature of tlie infection; but if the diagnosis b considered 
Di Serious doubt, it will probably be deemed wise to perform lumbar puncture. 

(d) Malignant small-pox, on the authority of Milligan, simulates cerebrospinal 
fever very closely, on account of the sudden onse^ headache, vomiting and pain ia 
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the back. But as tlie eruption occurs on the tlrird or fourth day the diagnosis is not 
left long in doubt. 

(c) Jiheumatic fever. — If cerebrospinal fever begins with arthritis and profuse 
acid sweats, if the patient is an adolescent, and if the pains ate spedally referred to 
the joints, tlie diagnosis of rheumatic fever is at first pardonable. The addition 
of an erythema makes the simtilation all the doser. The failure of salicylates to relic\’e 
the pain, or to reduce the fever, should at once arouse suspidon. The important 
distinction between early rigidity of the neck in meningitis and rheumatic stiffness— 
that the former tends to increase with examination, and the latter tends to decrease- 
should be remembered in this connection. 

2. Differential Diagnosis op Cerebrospinal Fever from certain Diseases 
OF THE Central Nervous System. — ^T he most important of these diseases some- 
times introdudng a difficulty is : 

Poliom^elilis {infantile paralysis). — ^Thls disease, like cerebrospinal fever, exists 
in epidemic and in sporadic forms. Of recent years there have been several epidemics 
in England. Sporadic cases are common. If the type of the disease is the usual one, 
little or no difficulty is introduced in diagnosis from cerebrospinal fever, because 
the invasion or febrile stage is short and the d^ee of illness it involves is not great, 
and there may be retention of urine; it « quickly followed by the paralytic stage, and 
the real nature of the malady becomes manifest. In the meningitic form of the disease 
a real difficulty may present itself. There may be added to the headache and vomiting, 
pain and stiffness in the neck and spine, and even some degree of opisthotonos. 
Careful study of the cerebrospinal fluid usually 8er\’es to differentiate the two diseases, 

3. Differential Diagnosis of Meningococcal from other Forms of Men- 
ingitis.— (1) Pneumococcal meningitis is rarely primary ; almost always it complicates 
consolidation of the lung, or pleurisy, or otitis media, or mfection of me naa^ sinuses, 
When it occurs it is apt to be e.TtremeIy acute. 

(2) Streptococcal meningitis usually complicates some infective process about the 
skull, and most often tliis is middle-ear dbease or sinusitis. In the majority of cases 
some surgical procedure has been attempted for the relief of the primary condition. 

(3) Hctma^iUus jnemVigitu is uncommon and diagnosb depends upon the isolation 
of H. influenza from the cerebrospinal fluid. 

(4) Typhoid meningitis. — A true infection of the meninges may occur in tjphoid 
fever, but it must not be inferred that a patient necessarily has typhoid meningitis 
because the bacillus is grown from the lumbar puncture fluid. This may occur 
without clinical evidence of meningitis and Avithout histologi^ and chemical changes 
in the cerebrospinal fluid characteristic of meningeal inflammation. 

(5) Tuberculous meningitis. — After cerebrospinal fever this is the next roost com- 

mon form of acute meningitis and therefore deser^'es fuller mention. The most 
helpful points in a differential diagnosis from meningococcus meningitis are the 
following. Tuberculous meningitis is rarely so sudden in its onset, the meningitic 
AVtcpTlntn.s hcic^ /irecerkd h/ z JUityMir nf makUr, which ivgdo? .less .2hnm4^ 

than the invasion symptoms of cerebrospinal fever. The temperature is seluoia 
high, except as an ante-mortem event, the usual range being 99® to 101“ F. Retraction 
of the head is transient and ill-mark^, or is absent. Photophobia is more common 
tlian it is in cerebrospinal fever. In adults aphasia is often a common and an early 

S 'om. Tme(paraIytic)squintisconimon. Thc*'pcevish''conditionuicliildrenis 
more marked during the first week. In both children and adults the depth of the 
stupor after about the tenth day is much greater. The discovery of tubercles in the 
choroid is pathognomonic, but these lesions rarely appear before the tlilrd week of 
the disease, and are therefore not of mu^ service for diagnosis. Some authors lay sti^ 
upon the presence of signs of tuberculous disease elsewhere in the body as assisting 
in the diagnosis, but tliis is, of course, not true. Except in the case of adults, and by 
no means always tlien, there are rarely any such signs. The leucocyte count affords no 
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liffcrential help as from cerebrospinal fever, a leucocytosis of considerable size 
15,000 to 30,000) being present in tuberculous meningitis. The abdominal reflexes are 
tsually retained, whereas in meningococcal meningitis they are prone to be lost early. 

However high a degree of probability that a patient is suffering from meningitis 
nay result from a general examination, confinnation of this view rests entirely upon 
he results of lumbar puncture. For three reasons it should not be deferred ; it 
istablishes the diagnosis that meningitis is present; it decides the nature of the 
nfection ; it is a valuable aid to treatment in the event of a positive result. 

Prognosis. — ^The mortality in cerebrospinal fever is undoubtedly higher in the 
ipidemic than in the sporadic cases, if the post-basic meningitis of infants, in which 
he mortality is very high, be excluded. TTiere are, however, no good figures upon 
vhich to base an estimate of mortality in the sporadic cases. In epidemics the mortidity 
)rior to the introduction of serum treatment was about 70 to 80 per cent. After 
ts introduction the mortality fell to half this figure. With sulphonamidc treatment 
he figure is probably below 10 per cent. In Banks’s series of 706 consecutive cases, 
;een between 1939 and 1947, the mortality rate was 7-36 per cent. 

The influence of age is noteworthy. The disease has a high fatality in infants ; 
13-6 per cent, of 76 cases below the age of 1 year (Banks). The mortality is lowest 
Detween the ages of 5 and 10 years ; it becomes htgn again in the elderly. 

A fulminating form of onset Is invariably bad, and the mortality in these cases 
is very high, if indeed it is not 100 per cent. In Ae cases with less vidous invasion 
jymptoras, one or more of the following symptoms betokens a grave issue ; early 
loss of consciousness, tvild delirium, persistent insomnia, extensive hemorrhagic 
eruption, cj-anosls. Later in the course of the disease the worst sign is the appearance 
of hydrocephalus. 

'I'he deg ree of fever, the intensity of the headache, the amount of rigidity, the 
presence of marked emaciation, frequency and irregularity of the pulse, rhythmical 
respirations, the presence of herpes — none of these things yields any information of 
value in predicting the issue of the disease. In few other diseases, if m any, is it pos- 
sible for the patient to be so ill and yet to recover completely, as in cerebrospinal fever. 

The most important fact bearing upon prognosis is tlic stage in the disease at 
which treatment is begun. 

Treatment. — I. Prophylactic. — The principles governing prophylaxis are those 
applicable to infectious diseases in general. Although it would appear that the healthy 
ttrrier is more responsible for the spread of the disease than the patient himself, 
it is none the less important to isolate every case of the disease and to exercise all 
precautions against further contact with h^thy persons. Whenever possible the 
patient should be transferred to a hospital, and preferably to an institution where 
the staff is accustomed to deal with infectious diseases. 

All contacts who are found to be carriers should be placed under quarantine, 
and should be kept tlicre until the naso-pbarynx is free from meningococci. This is 
soon effected by the use of a penidUin-suIphathiazole snuff. If a case occurs in a 
closed community, e.g, a school, the inmates should be given sulphadimidinc 3 g. 
daily by mouth for 3 daj’S. 

2. Curative.— (1) Drug treatment . — The introduction of the suipbonamides has 
rcvoluiionised the treatment of this disease. It is of vital importance that the drug 
should be given at the earliest possible moment after the diagnosis has been made 
or is strongly suspected. Sulphathiazole and sulphadimidine fSulpharaczalliinc) are 
the drugs of choice. It is important in any case of more than slight severity to secure 
an effective concentration of tlie drug in the blood as rapidly as possible ; the first 
dose should therefore be given by the intravenous route. In adults tlic initial intra- 
^cnous dose should be 2 g., followed by 1*5 g. orally cvciy 4 hours for 2 to 3 days, 
fficrcafter 1 g. 4-hourly for 2 days, and finally 1 g. 6-hourly for 2 days. For children 

to tlic age of 3 years, these doses should be 0-5 g. intravenously; 0-5 g. orally 


INFECTIOUS DISEASES 


64 

4-hourIy for 4 to 5 days ; 0*S g. 6*hourJy for 2 days. Between the ages of 3 and 15 
years 1 to 2 g. should be given intravenously followed by 0'7S to 1 g., 0-5 to 0-75 g. 
and 0-5 to 0-75 g. for the periods and at the intervals specified for adum. Throughout 
the course of treatment an adequate intake of fluid is essential, and it is wise to 
prescribe enough alkali, in the form of sodium bicarbonate and sodium citrate, to keep 
the urine alkaline. In no circumstancea should a sulphonamide be given by intra- 
thecal injection, as su^ a solution is strongly aUcalme. Penicillin by parenteral 
injection, 30,000 units 4-hourly or its equivalent, is indicated in all cases of the super- 
acute and fulminating t 3 qDCS and where scpticzraic symptoms are evident. It should 
never be given in meningococcal infection by intrathecal injection because no advan- 
tage follows its use and it may provoke an aseptic meningitis. 

Serum treatment is now obsolete ; there is abundant evidence that itsuse in conjunc- 
tion with the sulphonamides docs not improve the results obtained with the drug alone. 

The persistence of an ensuing temperature of 99“ to 100* F. docs not necessarily 
imply that the infection is still active. 

(2) General ptanagment , — ^The diet is to be adjusted to the patient’s condition. 
The disease is an e.'duusting one, and as full a dietary as is consistent with the state 
of the digestive secretions is to be aIlo%%ed. If the fever is a conspicuous feature, 
and the patient is drowsy or delirious, the mouth is usually dry ; the diet is then 
necessarily restritted to fluids, which should be given in the form of diluted milk, 
and freshly prepared meat essences, in small quantities at frequent intervals. Water 
should be given freely. If the patient is in a state of stupor the act of swallowiag 
must not be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 24 hours. According to the age of the patient, from 5 to ID os. 
of citrated milk and water (eoual parts), or of peptonised milk, are allowed to nm 
into the stomach from a funnel attachea to the tube and held at the necessary height 
above the bed. If vomiting is troublesome, peptonised milk should only be used, 
or whey or albumin water. If this symptom is persistent, it may be advisable to 
put no food at all into the stomach for 24 to 48 hours, relying upon maintaining the 
supply of fluid by the rectal or intravenous routes. 

Urinary difficulties do not usually occur unless the patient is unconscious, in 
which case it is important to bear in mind the possibility of retention, which may 
lead to “ overflow incontinence This condition indicates the use of the catheter, 
with the customary care in the matter of asepsis. 

(3) The treatment of certain symptom- — Headache is usually the most distressing 
symptom calling for special treatment. Phenazone, caffeine and acetylsalicylic add 
may all be tried in fuU doses ; morphine may be imperative in some cases, because 
notliing else may be of any service. If restlessness, delirium and insomnia are trouble- 
some, paraldehyde or one of the barbituTate drugs should be prescribed. 

The pains and the stiffness arc best treated by warm baths at a temperature of 

102* to 104“ F. 

In arthritis the affected joint is best treated by fixation and tlie application of hot 
stupes. If the effusion becomes considerable, or does not quickly yield to these 
measures, the joint should be aspirated. 

(4) The repetition of the lunibar puncture. — A lumbar puncture of necessity pr^ 
cedes the diagnosis, but there is seldom need to repeat it. The cerebrospinal fluid 
is usually sterilised within 48 hours after adequate dosage with sulphonamides and 
there is no advantage in repeated “ drainage 

(5) Treatment of hydrocephalus. — If a condition of hydrocephalus has been diag- 
nosed, it b advisable to tap the lateral ventricles. This procedure seldom allows the 
normal circulation of the cerebrospinal fluid to re-establish itself, but in infants 
hydrocephalus often resolves after some months. If chronic hyiocephalus becomes 

) established tlie intervention of a neuro-surgeon will be necessary. 

R. Bodlev Scott. 
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GONORRH(EA 

Defmilion. — ^This is an infectious disease due to Neisseria gonorrheeae or tlie 
gonococcus, sometimes known as the intracellular Gram-negati^'e diplococcus of 
Ncisser. As its name implies, it is a paired organism and microscopically it may be 
seen that the paired cocci have adjacent surfaces flattened or slightly concave with 
a narrow but appreciable interval between them. It is a strict parasite and depends 
for spread upon direct transference from host to host. It is very susceptible to 
environment and is rapidly killed by drying or by weak antiseptics. It seldom sur- 
vives for more than a few hours outside the body except under conditions of artifldal 
cultivation. 

Modes of Infection. — Sexual intercourse is by far the most common and im- 
portant mode of infection. The organism may also be transmitted to the conjunctival 
sacs of newly-born infants by contamination with infected genital secretions of the 
mother. Occasionally, accidental contamination occurs from infected material; 
female children are particularly susceptible to infection in this ivay. 

Diagnosis. — ^This depends on finding intracellular organisms with the typical 
morphology and staining reactions within the cytoplasm of polymorphonuclear leuco- 
cytes. Extracellular organisms cannot be accepted as gonococci. Legal proof of 
gonorrhea rests upon the demonstration of organisms having all the cultural char- 
acteristics of gonococci. There are, of course, many other causes of discharge from 
the urethra and from other sites which the gonococcus may infect. A positive comple- 
ment Exation test for gonorrhea in blood serum is in itself only presumptive evidence 
of gonococcal infection, but it is a finding which should stimulate further search for 
other evidence of gonorrheea. 

GONORRIKEA IN THE MALE 

This presents as an acute infection of the mucous membrane of the urethra. 
The disease commonly remains localised to the urethra and its communicating struc- 
tures, but sometimes it invades the blood-stream and affects distant structures. 

_ Symptoms and Signs. — ^The incubation period is commonly 3 to 10 days. The 
clinical onset is variable but at first there is usually a slight tingling discomfort in 
the urethra, followed by a thin discharge which quickly becomes mucopurulent, 
and then frankly purulent. There is likely to be a variable degree of dysuria and 
perhaps slight frequency of micturition. The patient usually feels quite well but 
there may be slight constitutional disturbance. On examination the margins of the 
external urinary meatus arc red, edematous and pouting. There is a yellow or 
greenish-yellow purulent discharge. It is important to be sure that the discharge 
comes from within the urethra and not from under the prepuce. The urine is liazy, 
due to pus. If the infeaion has reached the posterior urethra, a development which 
lakes place in about 10 to 14 daj-s in the ordinaiy untreated case but occasionally 
much more quickly, the patient may complain of increasing dysuria and of some 
frequency of micturition. In severe cases a few drops of blood may appear at the 
end of micturition, but marked hsmaturia is quite rare. Such pauents may show 
evidence of toxic absorption, such as headache, malaise, increased pulse-rate and 
pyrexia which is usually of low degree but may reach J03® to 104® F. 

Treatment. — ^'Fhe antibiotics in common use arc all effective m the treatment 
°j^ncompUcated gonorrhoea. Single intramuscular injections of from 300,000 to 
^lOOO units of suspension of procaine pemcillin in oil or water are commonly given. 

^ nc smaller dose is usually effective and is preferable because it is less likely to mask 
me symptoms and signs of a coincident sjphtlitic infection. The precautions 
recommended to prevent masking of syphilis arc given on p. 220. Some prefer to 
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use an aqueous suspension of procaine penidllin fortified with crystalline benzyl 
penicillin, combining the virtues of initial high levels with prolongation of effect. 
Penidllin given bv mouth is an effective method of treating gonococcal infections 
in spite of ^•a^iaDle and uncertain absorption. The effectiveness of the drug by 
this route is increased by giving it with suitable buffering substances to the pstitrit 
when fasting. If divided doses are given at intervals of 1 to 3 hours, the dossge 
required is little more than that whiA is effective by parenteral injection, provided 
that the treatment is prolonged for 15 hours. There is probably special scope for 
this method in tlie treatment of cluldren, of highly nervous patients, and of seamen 
and others who have only occasional access to medical attention. 

Streptomycin, in a single intramuscular injection of 1 g. in watery solution, 
produces clinical cure in a large proportion of cases of uncomplicated gonorthaa. It 
has the advantage over penidllin that Its effect upon the spirochicte of syphilis is slight 
and with diis dosage there is no danger of masking syphilis. Equally good results 
have been obtained with tltc same dosage of dihydrostreptomycin. CliJortetracyclioe 
(Aureomyci^ has proved effective when given by mouth to Ac amount of 1 g. three 
times a day for 1 day, and with smaller dosage. Chlonimpheiucol by mouA is effec- 
tive, but it Tim be necessary to give as mutJi as 6 g. in the course of 2 days. Oxy- 
tetracycUne (Terramycin) has gh-cn good results in small dosage, namely, two doses 
by mouA cadi of O'S g. with an intcrv'al of 6 hours between the two. 

The effect of successful treatment b diminution and cessation of purulent dis- 
diargc wiAin a matter of hours. A slight mucoid secretion may persist for a fetv 
days and then disappear. 

Itocsl Complications.— The foUowing are the possible sites of local complica- 
tions in the male : 

(11 The para-urethral ducts. The preputial sac. Tyson’s (parafrenal) ducts. 

(2) Littre’s ducts and glands and, in assodation wiA these, the lacuns of 
Morgagni. 

(31 The subcpithellal tissues of Ac urethra. 

(41 Cotvper’s ducts and glands. 

(5i The prostatic ducts and the prostate gland. 

(6j The common cjaculaio^ ducts and Ae seminal vesicles. 

(7) The vasa deferentia ana the epididymes. 

Evidence of a local complication may be found during the acute, subacute or 
chronic stages of the disease, but it is probable that in most cases the actual time of 
invasion is during the acute stage of the infection. 

CONORBUOZA IN TUB FEMALE 

WiA uncomplicated infections the sites which are likely to be involved are the 
urethra and cervix uteri and, sometiiiies, the vaginal fomiecs. The symptoms sre 
similar to those in the male, but are usually less marked and seem to be en Acly absent 
in about 30 per cent, of the cases. If vaginal discharge is present in considerable 
amount it is usually due to coexisting infestation with the vaginal parasite. Tricho- 
monas vaginalis, which is present in sumost SO per cent, of the cases. The pati^t 
should be examined and specimens taken in the liAotomy position wi A a good light. 
The Mrvlx uteri is first exposed wiA a Cusco’a bivalve speculum. With recent 
infection there is likely to be an acute erosion of the cervix. Specimens arc takim 
for smear and culture after careful cleansing with swabs of cotton wool. If thete 
marked vaginitis it is likely to be due to Ae trichomonas parasite, but slight vagin'W 
^ in Ae fomices may be due to the gonococcus. On applying pressure from behind 
' forwards to Ae floor of the urethra a bead of pus may appear at the external uriaaiy 
j meatus and should Aen be e-xamined for the gonoroccus by smear and culture- 
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The patient should not pass urine during the 3 hours preceding the investigation. 
If the infection has reached the clironlc stage the gonococcus may be hard to find 
and a scries of tests may be required to demonstrate it. 

Treatment of uncomplicated infection in the female is the same as that in the 
male. 

Local Complications.— The following local complications may occur in the 
female ; 

(1) Skenitis. 

(2) Bartholinitis. 

f Metritis and endometritis. 

Salpingitis, oophoritis and pcfvic peritonitis. 

Proctitis. 

Metastatic CompUcaltons.— These may occur in males or females but arc far 
more common in males. They arc as follows ; 

(1) Arthritis . — More than one joint is usually affected. The knees, ankles 
and joints of the feet are the commonest sites. 

(2) Involvement of soft tissues may occur with or without 

arthritis. The commonest site is the pbntar fascia, especially its posterior 
attad\mcnt to tlie os calcis. 

(3) Mttaslatie eorjjuneiivitu.—Thii is sometimes found in association with 
arthritis. It is bilateral and the gonococcus cannot be isolated. 

(41 /ndo<^'rh'/u.— This may occur in assodaiion with arthritis or as a separate 
manifntation. It is prone to relapse after apparent cure of the disease. 

(S) Conocoeeal septicimta with endocarditis and pericarditis is a rare com- 
plication. 

For detailed consideration of the complications of gonorrhaa, local and metastatic, 
of pnonhcenl ophthalmia in adults ana older children, of ophthalmia neonatorum 
and of gonococcal mlvo-N^sginitis and tlieir treatment, and of tests for cure of gonor- 
rhcca, reference should be made to textbooks of the venereal diseases. 

Ambrose King. 


DIPHTHERIA 

Definition.— A disease caused by the ICfcbs-Locnicr bacillus {Corynebacterium 
diphtheria!), characterised by a membranous exudate at the site of infection and 
distinctive sequels of toxsemic origin, the chief being acute circulatory failure, paralysis 
and albuminuria. 

^tiologj*. — Diphtlici^a is commonest in temperate climes. Human carriers are 
die Cause of its endemic prevalence; local conditions being merely contributory. 
In its seasonal prevalence diphtheria resembles typhoid and scarlet fever, the maxi- 
mum incidence being in the autumn and winter montlis. An epidemic tendency is 
noticeable in years of deficient rainfall. FormcrJya disease of rural districts, diphtheria 
IS now endemic in cities and shows a tendency to local epidemic outbursts. Its 
heaviest incidence is on children between the ages of 2 and 5 years, at which age 
period it is the second most fatal disease of childhood, taking first place in the second 
decade. New-born infants are rarely attacked. Many cases occur in adults, and rather 
more females than males are affected. 

Catarrhal conditions of the throat predispose to the infection; convalescents 
from measles and scarlet fever, and in less degree those recovering from whooping- 
cough and influenza, arc very liable to contract tlie disease, which in the case of 
fecent measles or scarlet fever may assume a particularly severe form. A progressive 
increase in infcctivity and severity is often noticed during epidemics, and of late 
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years outbreaks of unusual severity liavu been reported. The immunity adorded 
by diphtheria is short-lived. Actual relapse is rare, but second attacks may 
occur. 

The disease is higlily contagious, and infection is by direct or indirert contact. 
It is seldom air-bome even over a short distance. The organisms reside in the 
secretions from the nose and throat, m detached shreds of fafse membrane, and at 
times in discharges from tlic cars, the vulva, sore fingers, infected wounds or skin 
lesions. 

Direct infection may result from b'ssing, or the reception of droplets of fluid 
ejected by speaking, cougliing or sneezing. Indirect infection may be caused by 
eating or drinking utensils, handkerchiefs, towels, throat spatulas, clinical thermom- 
eters, toy trumpets, slate pencils and the like. The diphtiveria bacillus readily grovvt 
in milk and produces no suspicious changes; milk thus may serve as a vehicle for 
spread of the disease. There is no evidence that it is conveyed by drinking vwter. 
The diphtheria of birds, cats and most other animals has not proved communicable 
to man and is due to a different organism, but virulent diphtlicria bacilli have been 
found in nasal discharges and opetv sores of horses. 

Diphtheria bacilli retain their virulence for long periods if protected from sun- 
light and from currents of air; hence the possibility of transmission by fomites. 
Sterilisation by boiling water or in tbc steam diamber is quite clTcctual. 

Carnerf.— Convalescents may harbour virulent bacilli in their throats, as also 
may others who have been in contact with the infection. Most arc free from bacilb 
4 or 8 weeks after the commencement of the disease, but in some the carrier state 
becomes chronic. The dangerous chronic carrier is usually an immune person, as 
shown by a negative Schick reaction. The presence of bacilli in the throat seCTCtiooa 
of carriers is apt to be intermittent. All earners are not equally effective distributors 
of the disease; intimate contact and addiction to such habits as Usslng, snceziD?. 
spitting and pcncil-suckinc are important in this respect. The nasal carrier is believed 
to be an especial source of danger. Among school children 80 per cent, of ^e earners 
are between 5 and 8 years of age, and male carriers are two or three times rnor® 
common than female. Throat and nose operations on carriers may be followed by 
clinical diphtheria. In the search for carriers, pallor, unhealthy tonsib and 
discharge are important indications, as also a history of recent sore throat. 
carriers arc the subjects of eczematous or impeugmous lesions or whitlows. The 
discovery of baalli wiiich morphologically resemble diphtheria bacilli docs not neces- 
sarily prove they arc virulent. Badlli removed from the throat arc rarely harmles, 
but those recovered from the antenor narcs, from discharging ears and from the skm 
often prove to be non-virulent when tested on guinea-pigs. 

The Klebs-Loefiler bacillus b a non-motilc. Gram-positive, non-sporing organism 
which shows a great tendency to appear sepnented or clubbed. The bacilli aw 
slender rods, straight or slightly curved, and of varying length and thickness, m 
films they often show a characteristic grouping which recalls the letters of the Chirac 
alphabet. Both long and short forms occur, the length varying from 2 to 6;*. The 
segmented appearance of the protoplasm is relied upon for morphological identifiw- 
tlon. A rapid diagoosb may be n^c from smears prepared direct from the throat, 
but it should be confirmed by examination of a film made from a young (6 to Ip 
hours) culture on blood serum or LocfHcr’s medium. Diphtheria bacilli ferment 
glucose with formation of acid, but fail to ferment saccharose. The true bacilli lu'* 
been divided into gmis, iniermedim and miltt varieties, according to their virulent^ 
Differences in growth on a special blood-tcllurite medium, coupled with st.vrch- 
fermenting power in tht gravis type and a hemolytic tendency in the tnitis vancty, 
arc the chief distinctive ieatures. 'rbere is some correlation between the strain of 
bacilUis and the form taken by the infection ; the milis variety seldom causes pip* 
found toxiemia, but affects the larynx more frequently tlian the intermedius or grait^ 5 
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these ttvo latter may cause the disease in all grades of severity, but the mortality from 
gravis strains is higher. 

Pseudo-diphtheria badlli, which, although identical in appearance with diphtheria 
bacilli, are non-\'irulent, are frequently found in the nose and ear, more rarely in 
the throat. Another non-virulent organism of the same group is Hofmann’s. This 
appears in smears as a diplo-bacillus, the elements of which are short, squat and 
wedge-shaped with apposed bases. It stains uniformly throughout, and is shorter 
than even the shortest v'arieties of the diphtheria bacillus. These distinctions apply 
only to )'Oung cultures. Hofmann's bacillus does not produce add in glucose, or in 
saccharose media, and is thus further distinguished. The xerosis badUus, obtained 
from the conjunctiva, also resembles the true diphtheria bacillus, but it produces 
acid both in glucose and in saccharose media. 

The crucial test of the identity of the diphtheria organism is the prevention of 
the local or general action of an injected broth culture by the predous injection of 
diphtheria antitoxin into the test animal. Two guinea-pigs are customarily employed, 
one of which has been protected by the injection of diphtheritic antitoxin. Sub- 
cutaneous injection of a culture of virulent diphtheria bacilli kills the unprotected 
animal in 48 hours and examination will show the characteristic suprarenal htemor- 
rhage. 

In the tliroat, diphtheria badlH are often assodated with streptocoed, staphy- 
lococd, or the fusiform badlli and spirochaetes described by Vincent. Of these, 
streptococci are most important, as cases of septicjemia have been attributed to them. 
Diphtheria bacilli rarely become disseminated in the blood-stream but have been 
found in the lungs and the cervical glands. 

Patholog)’. — ^The constitutional disturbance caused by diphtheria is toxsmic, 
toxins but not badlli being absorbed from the primary lesion, probably by the lymph- 
atics. The extent, thickness, persistence and situation of the membrane determine 
the degree of toxsmia produced. In the formation of membrane, epithelial necrosis 
first occurs and is followed by inBammatory effusion from tbe subjacent tissues. This 
gives rise to the membrane in which stratified fibrin entangles epithelial cells, blood- 
cells and leucac 3 tes. Nearly the whole of the process occurs outside the basement 
membrane. Badlli are found in the false membrane and necrotic material, but not 
in the healthy tissues beneath. Recently formed membrane is firm in texture and 
Iws a glistening or somewhat gelatinous appearance. The tonsils are the common 
sites of the first membrane formation, but the faudal pillars, the soft palate, the 
pharynx, the epiglotus and the larynx may be implicated. Extension from the larynx 
along the trachea and main bronchi is not uncommon, but coherent membrane is 
rarely found in the bronchioles. Diphtheritic membrane is much more firmly ad- 
herent to tbe mucous membrane of the fauces than to the epiglottis, the larynx and 
lower air passages. Its appearance in the cavity of the moulh, on the tongue or lips 
is rare, and even more rare is its occurrence iu the (esophagus, stomach or small 
int(stine. The conjunctiva and occasionally the vul^^a, or a cutaneous abrasion or a 
surgical uound may became infected. 

Apart from the membrane the morbid appearances in diphtheria are not dis- 
tinctive. The condition, however, of the heart muscle is of peculiar interest. Glyrogen 
13 depleted and even in cases in •which the myocardium appears healthy to the naked 
eye, spedal staining will show extensive infiltration of the muscle fibres with minute 
granules of mobilised fat- In advanced cases, patches of myocardial degeneration and 
peri\^cular aggregations of leucocytes become apparent. The valve escapes. The 
wvities of the heart mav be dilateci, the musde fiaoad and friable, and intracardlac 
thrombi, some obviously ante-mortem, may be found in the recesses of the auricles 
and ventricles, particularly on the right side. 

The renal tubules may undergo extensive degeneration and the stomach may be 
acutely inflamed, with mucosal haemorrhages and erosions. 
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Broncho-poeumonia is not uncommon in extensive faucial and in laryngeal mfeo 
tions, it is usually due to secondary invaders. Emphysema or pulmonary collapse 
may occur where respiratory obstruction is severe, and massive collapse of the lung 
may result from paraij'sis of the respiratory muscles. 

The essential nervous lesion is a patchy parenchymatous degeneration of the 
peripheral nert’es. Changes are also found in the ^•agal nuclei and in the anterior 
cornual cells. The cerebrospinal fluid contains an increased quantity of protein, 
usually about 100 mg. per 100 ml. 

The lymphoid tissues of the body react, Peycr’s patches being swollen and the 
spleen slightly enlarged. The liver, loo, may be swollen from venous stasis and loric 
degeneration of its cells. 

There is evidence that carbohydrate metabolism is seriously deranged by diph- 
theria toxin, hyper- and even hypo-glycasmie blood curves being obtained. 

Petechial hjemoTthages in the slun, serous membranes, heart wall and diaphragm 
are characteristic of htemorrhagic diphtheria. R’ctcnsive ciluslons of blood sometimes 
occur. 

Symptoms. — ^Thc Incubation period may not exceed 2+ hours, more coimnonlj 
it is 3 or 4 days, but a carrier may harbour virulent bacilli for a considerable time 
before sliowing signs of infection. The fauces are most often the site of the disease, 
next in frequency come the naso-pharynx, the nasal passages, the larynx and trachea. 
Infection of the genital raucous membrane and of wounds is exceptional and of the 
intact skin rare. 

Faucial diphtheria may occur m any degree of severity, from a mild catarrhal 
inflammation, the identity of which is only established by bacteriological e-xamination, 
to a widespread infection in which membrane invades not only the whole throat but 
also the naso-phar)'nx, nose, larynx and, rarely, the mouth, either simultaneously 
or in succession. 

Invasion may be characterised by malaise, headache, anorexia and soreness oi 
the throat. Votriting occurs occasionally and sometimes shivering; rigor is rare. 
In children, the onset is particuUrly insidious, discovery of membrane often being 
the first intimation of the disease. The exudate in mild cases is limited to a patch 
on one or both tonsils, sometimes on the uvula or pillar of the fauces, sometimes on 
the soft palate. More rarely the posterior pharyngeal wall is first attacked. Spedu 
characteristics of the membrane ate its elevation above the general surface, its well- 
defined edge, its glistening or pearl-grey colour and its tendency to rapid spread. 
At first it is separable without bleeding, but later free oozing of blood occurs when 
it b foidbly detached. Multiple patches on the tonsib may, in the early stage, 
simulate follicular tonsillitis, but the patches tend to spread and fuse ; limitation to 
one tonsil should always arouse suspicion of diphtheria. 

Pyrexia b moderate or absent in mild infections, enlargement of the submandibular 
glands b slight and early albuminuna so characteristic of grave attacks may be wanting. 

Malii’ttant diphtheria. — ^^Vhc^ faucial diphtheria b severe it constitutes a very 
serious form of the dbease with a Wgh mortality. Toxsmia and sepsb may be com- 
bined in this grave form which is more common in children than in adults and 
some epidemics than in others. It may develop very rapidly. The membrane i* 
thick, tough and adherent, sometimes much dbcoloured. It plasters the cedematoui 
fauces and may extend widely over both aspects of the soft palate and on the pharyngeal 
wall. kVhen the membrane b spreading rapidly it may appear shiny and gelatinoua, 
often being thin, transparent and filmy particularly at the growing edge, fjasol dis- 
charge points to implication of the naso-pha^nx and nose. Rarely extension occurs 
along the hard palate and into the suld at the sides of tlis tongue. Secondary invaMOfi 
. of the epiglottis and larynx is not tmeonunoo. The cervied glands become svroU^ 
and tender, and periadenitis may extend and involve the neck in a collar of cellulitij 
f (bull neck). The subcutaneous tissues may then undergo widespread necrosb and 
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the skin become thinned and much discoloured. A brownish or bloody nasal discharge 
excoriates the nostrils and the upper lip. Nasal respiration is obstructed and degluti- 
tion difficult. The breath has a sickening odour, and the face is puffy or becomes 
ashen in colour. The skin is dry and the extremities cold. Slight general cutaneous 
cederaa may make its appearance. The patient b restless and sleepless but apathetic. 
Bleeding is easily induced by interference wth the edges of the membrane, and 
epistaxis may occur. Fever b not proportionate to tiie gravity of the dbease ; in the 
worst cases the temperature b subnormal. Albuminuria is usually profuse and the 
quantity of urine secreted may be very small, but ursmic symptoms are rare. A 
steady and progressive circulatory failure, characterbed by a falling blood pressure 
and feebleness of the heart’s sounds, b an ominous feature. The pulse may become 
soft, irregular or qmte imperceptible. At thb stage the urea content of the blood is 
elevated. Respiration is rapid and shallow. Vomiting often sets in before the end. 
Broncho-pneumonia can rarely be recognbed by physical signs, but b often present 
Death may occur within a week of the onset; sometimes however, under the imuence 
of antitoxm the membrane clears and the faucial mdema subsides, but acute circulatory 
failure may still be imminent ; death often occurring during the latter half of the 
second week. In those who escape, widespread paralysb b a common sequel. 

Laryngeal diphtheria . — Infection of the larynx may be primary, but b usually 
a sequel of faucial infection. Essentially occurring in childhood, its frequency in- 
creases up to the fourth year of life, after which it progressively declines. The 
presence of membrane, even in the smallest amount, on the tonsib or fauces will 
afford a positive indication of the nature of the laryngitb. Failing this a diagnosis is 
made by swabbing, by preference, the pharynx or larynx ; but treatment must not 
be delayed pending the result. Hoarseness and croupy cough are early symptoms, 
soon followed by paroxysms of inspiratory dyspncea due to laryngeal spasm, with 
characteristic stridor and recession of the chest walk During the paroxysms the 
patient b agitated, sweating and perhaps cyanosed. The cough is loud and croupy. 
With relaxation of the spasm, dyspnoea may cease and the child fall asleep from ex- 
haustion. At first the paroxysms are mainly nocturnal, later they become more 
frequent and more prolonged, until finally obstruction is continuous and mechanical. 
Extraordinary recession of the sternum and lower ribs may then accompany the 
efforts to respire. The body assumes a leaden hue and death occurs from slow 
asphyxia. In rare instances the paroxysms of dyspnma and cough culminate in the 
expulsion of membranous casts of the larynx, trachea or larger bronchi. The absence 
of toxsmic symptoms when membrane is limited to the larynx and lower air passages 
b very striking. 

Laryngeal diphtheria may run its fatal course in a few days. In infants its dura- 
tion may be less than 24 hours. In favourable cases the condition subsides under 
prompt treatment. Should obstruction persist after tracheotomy or intubation, the 
presence of membrane in the trachea or laiger air passages should be suspected; 
when, however, the bronchioles are blocked, the character of the dyspncea is quiet 
rather than violent. Laryngeal diphtheria in a mild chronic form b a rarity. 

Nasal diphtheria . — A muco-purulent or blood-stained nasal discharge may be 
the only evidence of diphffietia in infants and fever convalescents. Infection may be 
ttaso-pharyngeal or purely nasal. The former b grave, as toxasmic symptoms may 
be pronounced, whibt localised nasal infection is more often benign and may be 
Unilateral. In such cases a small patch of membrane may, perhaps, be found on the 
Septum. Possible implication of the nasal accessory sinuses should be remembered. 
^ already mentioned, bacilli from the nose may prove to be non-virulent. Foreign 
bodies in the nose have at times been associated with persistent nasal diphtheria. 

Conjunctival diphtheria is usually the result of ffirect inoculation, but may extend 
from the nose. It may simulate a mild, simple conjunctivitis, or membrane may 
form on the inner aspect of the lids. There is, however, a grave form with extreme 
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inflammatory infiltration of tlie conjunctiva which may lead to sloughing of the cornea 
and destruaion of the eye. 

Vulval, vamnal and preputial diphtheria. — ^Vulval infection may be secondary to 
diphtheria of tnc fauces, infection being conveyed by the fingers, or it may be primarj'. 
Sometimes it is seen in puerperal women. It is of insidious onset, and the membrane 
looks like a slough on the inner surface of one or both labia. The inguinal glands arc 
enlarged, and confusion with noma, erysipelas, chancre or gonorrhaa is possible. 
Se\"ere toxaemia may ensue. The vagina may be infected with the vulva. Preputial 
diphtheria may follow ritual circumasion. Infection of the puerperal uterus and of 
the male urethra is rare. Infection of the umbilicus may occur in the new-born. 

Diphtheritic infection of wounds is not common except under conditions of active 
warfare, and here membrane formation is not invariable. The wound may merely 
be dry and grey and the adjacent glands swollen. Bacteriological confirmation is 
necessary. Paralysis may be confined to the region involved. 

Cutaneous diphtheria. — Slight infecuon of the macerated skin at the margins of 
the nostrils and mouth is frequent and diphtheritic whitlow is not rare, the finger 

f iossibly being infected by sucking. Sometimes the raw surfaces left by eczema, 
lerpcs or impetigo become secondarily infected, and membrane may form, but skin 
diphtheria may occur wlhout this distinctive sign. Gangrenous varicella and exten- 
sive gangrene allied to noma have been attributed to the action of the diphthem 
bacillus, as also have some veldt or desert sores (see p. 1330). Here again paralysis 
may have a strictly local incidence. Before skin cases are accepted as genuine, rigorous 
bacteriological proof is essential. 

Septic diphtheria.—TVio ordinary grave case of diphtheria may be looked upon as 
toxsmic. The septic type of case is characterised by pulpy discoloured membrane 
and great infiammatory cedema at the site of infection, accompanied, it may be, by 
fetor, ulceration, ccUumis or even gangrene. The adjacent lymph glands ate much 
swollen, periadenitis is marked and suppuration may ensue. Erj’thematous or measly 
rashes may appear on the extremities. Constitutional symptoms are severe and the 
prognosis grave ; chiefly, it is alleged, because diphtheria antitoxin has no influence 
on the septic clement, which may be a luemolytic streptococcus. 

Hamorrhagic diphtheria. — Hxmorrhagic symptoms supervening during the acute 
stage indicate an infection of a severe type. Blood may ooze from the edges of the 
membtane, and epistaxts occur. This in itself is not necessarily serious, but the tend- 
ency to bleed may be more widespread, bruises appearing on the body and bleeding 
occurring around and along the track of the antitoxin needle. The conjunctivse may 
become suffused with blood, and hxmorrhage may occur from tiie stomach or bone!. 
Hxraaturia is rare. In some cases small cutaneous petechia: are the only eWdence 
of the hxmorrhagic tendency, but they are of most sinister import. 

Blaod changes. — A polynuclear leucocytosis is common in diphtheria and reaches 
its acme at the height of the disease. Sometimes the red cells arc in excess of normal 
and the specific gravity of the blood increased, indicating a reduction in plasma 
volume viltVi tccmotoiiceutratlon. Leucocytosis may be absent in very mild and also 
in very grave infections. The presence of myelocytes is also characteristic, and their 
appearance in large numbers indicates a severe toxxmia and a bad prognosis. 

Complications. — The chief are circulatory failure, paralysis, albuminuria and 
pulmonary inflammations. Relapse sometimes occurs. 

Acute circulatory failure is a justly dreaded occurrence. Apart from asphj’ria 
and from respiratory paralysis it is responsible for all the deaths. In diphtheria, 
excluding the mildest cases and those in which respiratory obstruction exerts its 
modifying influence, there is from the first a progressive fall of blood pressure, the 
systolic readings being affected earlier than the diastolic. Recovery is very rare 
when the systolic reading falls below 65 mm. The fall in pressure is said to be 
accompanied by a fall in volume and increased concentration of the blood. Vascular 
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relaxation is believed to account for the early fall in pressure, the effect of myocardial 
weakness appearing later. The condition culminates in attacks of acute circulatory 
failure. Wlicrc splcmatic pressure readings have not been taken, vomiting and 
minor irregularities or intermissions of the heart’s action often afford the first warning. 
True respiratory or sinus arrhythmia, which is so common in childhood and often 
is exaggerated in diphtheria, should not be confounded with the condition now under 
consideration. Tachycardia and bradycardia arc lioth disquieting signs. The heart 
sounds become modified, the first becoming short and soft and the second somewhat 
accentuated. Reduplication and gallop-rhythm may occur. Vomiting without obvious 
cause is ahvays a danger signal, liic characteristics of the acute attack are great 
irregularity and feebleness of the pulse, pntcordial or epigastric pain, restlessness, 
rapid shallow respiration, slight c^'anosis and a sub-normal temperature. The mind 
remains clear. Dilatation of the heart and increase in the size of the liver may be 
ctident. Actual dropsy is rare, but sometimes slight oxlema of the face, chest and 
feet appears. Albuminuria may supervene or, if already present, be much increased ; 
partial suppression of urine occurs. Death often results with great suddenness, and 
should the first attack be surxrivcd, which is unlikely, a second or c\-cn a third may 
prove fatal. Rarely recovery ensues. 

Death from circulatory failure is an early sequel of severe faucial infections 
occurring at the end of the first or in the course of the second week. Cardiac failure 
occurring at a later stage of the disease is often associated with severe paralytic phen- 
omena, and in some cases, at all events, is believed to be of nen'ous rather tlian 
mjogcnic origin. The absence of residual vaKxilar or myocardial lesions after diph- 
theria is remarkable. Electrocardiographic evidence o( myocardial disease is ire- 
qucntly present. This may consist of changes Indicating diffuse damage to the myo- 
wrdium, low \oltagc cur>'cs, flattened T-waves and depression of ST segments; or 
signs of injury' to conducting tissues, such as all grades of auriculo-vcntricular block, 
bundle branen or intraventricular block. Auricular flutter and fibrillation may occur, 
but are uncommon. Paroxpmal ventricular tachycardia may be a closing event. It 
is rare for elcctrocardiograpliic abnormalities to appear before the sixth day, or, for 
the first time, after the nsenty-first day of the disease. 

Dtphtkmtie paralytis occurs in from 15 to 20 per cent, of cases. It is more often 
localised than general, and rarely complete in degree. Palatine and ciliary, but not 
pupillary, paralysis arc characteristic. Children suffer more frequently and more 
severely than adults. As a general rule, the extent and severity of the palsy arc pro- 
portional to the amount of membrane which was present, but exceptionally, paralysis 
of diphtheritic type occurs in the absence of recognised infection. The usual time 
of onset is the end of the third or beginning of the fourth week of the disease, but in 
grave infections it may even set in before the fauces arc clear of membrane. Wide- 
spread paralysis, including a dangerous bulbar variety, rarely declares itself before 
the end of the fourth week, and paralysis of the ataxic type, which is rare, often does 
not appear until the second or even third month. For a detailed description, see 

p. 1590. 

The limited form of diphtheritic paralysis is transitory, its duration being measured 
by (lays or weeks, but the more widespreacl paralysis may last for months or the best 
part of a year before recovery is complete. 

Hemiplegia sometimes occurs in diphtheria and is due to occlusion of the middle 
cerebral artery, usually by an embolus. In most eases this paralysis is more or less 
permanent. Much more rarely an embolus from the heart lodges in a main artery 
of a limb, producing gangrene. 

, Albuminuria is of common occurrence, but in mild or doubtful cases its absence 
•-s not sufficient to negative the diagnosis. It b most likely to be found about the 
tenth day, but appears earlier and in greater quantity in grave cases. In those who 
recover, it is transitory and no evident damage to the kidney’s results. At times 
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casts and a litde blood may be found in the urine, particularly in toxic or aspliyxlal 
cases. Acute circulatory failure greatly increases the albuminuria and may lead to 
suppression of urine. Acetone often appears in the urine during severe attacks of 
diphtheria. 

Pulmonary complication !. — Bronchitis and broncho-pneumonia may accompany 
severe faucial diphtlieria, but are more common when the larynx is implicated. The 
cause is often a secondary infection. Febrile disturbance, increasing d^pneea, cough 
and lividity are the signs which should suggest implication of the lung. Auscultatory 
signs are often equivocal, owing to iarynged obstruction or the presence of a tracheo- 
tomy tube. Massive collapse of the lungs, which may occur in paralytic patients, is 
often mistaken for acute circulatory f^urc, pneumonic consolidation or pleural 
effusion. Some degree of acute emphysema is usually present when the la^mx is 
obstructed, and surgical emphysema of the mediastinal and subcutaneous tissues may 
follow a difficult tracheotomy and simulate pericardial friction. As sequels of diph- 
theria, lobar pneumonia, pleural effusion and empyema are rare. 

Otitii media Js exceptional and seldom serious. In this respect it stands In sharp 
contrast to the otitis of scarlet fever and of measles. Diphtheria bacilli recovered 
from the ear discharge are often non-virulent, perliaps in SO per cent, of the cases. 
Diphtheritic membrane is sometimes formed in the auditory meatus. 

Relapse of diphtheria b rare. It occurs in little over 1 per cent, of the cases and 
usually b mild, the membrane being limited to the tonsib and rarely spreading to 
other parts. 

Diagnosis.— Every inflamed throat, or nasal dbcharge, particularly in a child or 
fever patient, should be regarded with suspicion, and clinieii diagnosb supplemeated 
by bacteriological examination before antiseptics are applied. Defmitc membrane 
on one or bom tonsils or adjacent parts of the throat b characteristic of diphtheria. 
Tonsillar ioflammatloa, if accompanied by hoarseness or rhinorrhaa or albuminuria, 
b highly suggestive. Some diphtheritic throats are very ctdematous and painful, but, 
03 a rule, p^or of the mucous membrane and absence of pronounced fever and pain 
are striking features of the disease. 

The differential diagnosb between scarlet fever and diphtheria b discussed on 
p. 44. Simple tonsillitb is usually bibteral, and the exudate, which b soft and crum- 
bling rather than membranous, is follicubr and limited to the surface of the tonsils. 
Pain, pyrexia and constitutional disturbance are more pronounced than in diphtheria, 
and the tongue remains heavily coated. 

Peritonsillar abscess b more characteristic of simple tonsillitis and the secondary 
tonsillitb of scarlet fever. It seldom occurs in diphtheria. 

Vincent’s angina may produce a greybh film of exudate on one or both tonsils, 
and even invade the adjacent parts of the faudal pillars and the soft palate, but the 
process is rather a shallow necrosb than a true membrane formation. Ulceration 
may be evident at the centre of the deposit ; sometimes it b widespread and destruc- 
tive. The mucous membrane of the gums and cheeks may abo oe attacked. The 
hreath has a peculiar and offijrtsfre odour, fctrt diagnosb should never be based as 
this alone. The fusiform bacilli and spirocluetes described by Vincent can be 
demonstrated. 

Double infections with diphtheria and Vincent’s organisms are not at all rare. 
Thrush, which produces an exudate like milt curd, is recognised by detection of the 
characteristic mycelium. It is a dbease of infants and gready enfeebled adults. 

Membranous angina may occur in glandular fever, leukaemia and agranulocytosis, 
or be coupled with severe stomatiris in tuemorrhagic small-pox, acute attacks of 
erythema multiforme, the Stevens-Johnson syndrome and sporotrichosis. 

SypJdlis . — Both in adults with the a^irired and children with the inherited diseaw 
the inflamed throat of secondary syphiib b a cause of confusion. The throat is 
painful and full of mucous secretion. Filmy patches {snail tracks) appear on the tonsib 
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and pillars of the fauces. Ilie tonsillar glands are swollen, well defined and indolent, 
and there is little or no fever. .The rapidity tvith which ulceration and perforation 
of the palate occur in some cases is striking. The diagnosis is made from the history, 
the presence of other signs of syphilis, failure to find diphtheria bacilli, a positive 
Wassennann reaction and prompt response to vigorous anti-sj’philitic treatment. 

Other conditions which simulate faucial diphtheria are erj'sipelatous inflammation, 
herpes of the soft palate, lesions due to steam, boiling fluids, caustics and the trauma 
of tonsillectomy. 

Laryngeal diphtheria . — Croupy cough, hoarseness and stridor in a child will always 
suggest diphtheritic infection. Exaimnntion may show membrane on the fauces. 
By forcible depression of the base of the tongue with a spatula, the epiglottis may 
often be seen and membrane possibly recognised on its edge or surface. Rarely 
fragments of membrane are ejected on coughing, or there may be a history of contact 
with the disease. All doubtful cases should be treated freely with antitoxin, pending 
confirmation by examination of a swab taken from the pharynx as near the glottic 
aperture as possible. 

Other forms of la^ngitis have to be differentiated. They are (1) the laryngitis 
of early measles, distinguished by history, catarrhal symptoms, and Koplik’s spots. 
(2) Simple catarrhal laryngitis ; in this bacteriological examination is most essential. 
The voice may he hoarse, and the cough croupy ; nocturnal spasms of dyspncca may 
occur. Enlarged tonsils and adenoids are often present, and sometimes the history 
of previous attacks is obtained. (3) The glottic spasm of laryngismus stridulus is 
^0 defimtely parmg^mal, but although the child crows the voice is not hoarse nor 
is the stridor persistent. Rickets, tetany and convulsions are the accompaniments in 
many cases. 

Retro-pha^ngeal abscess, when low down, produces considerable laryngeal ob- 
struction. Digi^ examination of the back of the pharynx reveals its presence; 
sometimes the bulging may be seen on inspecting (be fauces. 

Ram causes of larynz^ obstruction are congenital laryngeal stridor, congenital 
syphilis, (Edema of the glottis in renal disease, or resulting from inhalation of steam 
or other irritants, foreign bodies in the larynx and papillomatous growths. These 
forms of obstruction are differentiated from diphtheria by the history, by careful 
inspection of the fauces, followed by digital examination, by general examination of 
the patient and by the negative results of bacteriological examination. In adults 
the laryngosojpe ^vill give useful information. Direct laryngoscopy is also of great 
value. 

Prognosis. — ^The important indications yielded by determination of the extent 
and position of the membrane have already been mentioned ; the more extensive 
and more persistent this is, the greater is the risk of sev'ere toxxmla. Cases where the 
membrane is luiuted to one, or to parts of both tonsils are likely to be mild ; when 
both tonsils are completely covered the attack is more grave, but reco%’ery is still 
probable ; when the fauces and naso-pharynx arc extensively involved, the outlook 
IS very’ serious. The mortality in malignant diphtheria may, despite antitoxin, even 
reach 60 per cent The great mortality of laryngeal diphtheria is due to asphyxia 
and broncho-pneumonia, absorption of toxin from this region being small. Diph- 
theria limited to the nose and not involving ff»e naso-pbaiynx has a low mortality. 

Enlargement of the cervical glands b more or less proportional to the extent and 
nmlence of the lesion in the fauces and naso-pharynx, and has the same prognostic 
importance. Tire efficiency of antitoxin treatment and the day of its first adminbtra- 
tion lave a most important influence. The mortality b almost negligible when antj- 
to-xin is adminbtered on the first day of the disease, but it increases progressively to 
18 or 20 per «nt. if adminbtration is del^'ed to the fifth or subsequent day’s. 

Age also has a great effect, the dbcase bring very fatal to children in the fint 
year of life, and much more serious in diildrcn under 5 than m those over that age. 
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Malignant and septic attacks with much pallor, copious nasal discharge, consider- 
able glandular enlargement and profuse albuminuria have a very bad prognosis. 

Haemorriiagic symptoms, other than slight bleeding from the edge of the mem- 
brane and possibly epistaxis, are grave; particularly so, minute cutaneous pctcchis. 
Cases such as these hardly ever survive. Repeated vomiting after the initial stage, 
and signs of acute circulatory failure arc most ominous. The chief danger of paralysis, 
when this ensues early, is its association with acute circulatory failure, but paralysis 
of the bulbar type is in itself very fatal. Failure of the muscles of respiration and 
deglutition with liability to broncho-pneumonia and pulmonary collapse constitute 
the chief dangers of generalised paralysis. If the patient survives, paralysis terminates 
in complete recovery, but hcmiplegb, which is of vascular origin, may be permanent. 

Treatment. — Prophylactic. — Convalescents should be isolated for not less than 
4 weeks from the commencement of the disease, or until three negative bacterio- 
logical e.xaminatlon3 at intetA'als of a week have been obtained. The presence of 
inflammatory' conditions or discharges from the throat, nose, eyes or ears is an indica- 
tion for further detention. Skin eraptions and whitlows shoufd not be overlooked. 

The period of quarantine advised is 12 days. This is now generally replaced by 
supervision with bacteriological examinations. Children from an infected house 
should not be allowed to attend school until proved free from infection. Contacts 
in the home or school often become carriers, and should also be bacterioloricallv 
examined. Clothing and utensils which liavc been in contact willi the sick snould, 
of course, be disinfected. 

^Vhen diphtheria breaks out m ward or institution the procedure Is as detailed 
on p, 77. Opinion with regard to the dcsiiability of prophylactic injections of anti- 
toxin is not unanimous. The symptoms of diphtheria may be orevented in contacts 
by the injection of 500 units of antitoxin, but this method fails if the subject is already 
incubating the disease, and only affords protection to others for some 3 or 4 weeks. 
It should be realised that anttroxm docs not prevent injection, but only the toxic results 
of infection. It militates against active immunisation and may produce a condition 
of hypersensitiveness to the serum, which may have to be used subsequently. 

For these reasons, the best authorities are against prophylactic injections of anti- 
toxin m contacts and in favour of repeated examinations for signs of development 
of the disease, when antitoxin can be administeved at once. Meantime, immumsation 
of susceptible contacts {vide infra) can be initiated, since there appears to be no 
negative phase induced. 

In the Schick test we have a means of delermining whether an individual 'a 
susceptible to diphtheria. If a local inilammatory induration from 1 to 2 cm- in 
diameter follows the injection of 0-2 ml. of diphtheria test-toxin into the skin (or 0 1 
ml. of the U.SJk. reagent), susceptibility to the infection is indicated. The avenge 
Schick-test antitoxin equiv'alent is uniL This measure of combining power is 
preferable to the origin^ standard of onc-liftieth of the minimum lethal dose (M.L.D.) 
of toxin for a guinea-pig. At the same time, but at another spot, an intradermic 
injection of heated, and therefore inactive, toxin is made, to discount a “ pseudo 
reaction due to the foreign protein in the solution of toxin. The absence of a reaction 
to the active toxin generally indicates the presence of more than one two-hundredth 
of a unit of antitoxin per c,cm. in the blood, and b a sign of immunity. The injec- 
tions are usually made into the skin of the forearms. The reaction takes 24 to 36 
hours to develop, and another week to subside. Four types of reaction are possible j 
(1) Negative, (2) Positive, (3) Negative and Pseudo and (4) Combined Positive and 
Pseudo. These must be discriminated with care. The best time for reading the 
test is 36 hours after injeaion, and again at the end of a week when false reactions 
will have faded and late positive reactions will be detected. 

For immunisation, diphtheria temn, guarded by antitoxin, was originally 
Later, toxin, converted to toxoid by incubation with formalin {anatoxine), replaced 


DIPHTHERIA 


77 

this. Toxoid-antitoxin floccules, precipitated by interadion of toxoid and antitoxin 
produce little or no reaction and are effective. For the immunisation of children, 
alum-predpitated toxoid (A.P.T.) is now recommended. Two doses (of 0-5 ml.) 
are given intramuscularly, with an interval of 4 weeks between them. Some prefer 
an initial dose of 0-2 ml. For adults, who are more liable than children to reactions, 
toxoid-antitoxin floccules (T.A.F.) are preferable, three injections (1 ml., 1 ml. 
and 1-5 ml.) being administered, with intervals bettveen them of 3 or 4 weeks. 
Susceptibility to reaction may be detected by intradermal injection of 0-2 ml. of 
diluted toxoid {Moloney /erf) or of the particular antigen it is proposed to use. The 
development of active immunity takes about 6 weeks. This immunity is protracted, 
but its exact duration cannot yet be specified. Most children over 6 months are 
susceptible and the ideal time for immunisation is in the eighth month or soon after. 
At the beginning of school life a supplementary dose of 0-5 ml. is recommended. 
^Vhcn the proportion of vaccinated children in a community reaches 70 to 80 per 
cent, a great reduction of incidence of diphtheria, and of carriers, perhaps to zero, 
may be expected. 

When dealing with outbreaks of diphtheria in wards or institutions, swabs should 
be taken from the throats and noses of the inmates, and Schick tests performed. 
The negative reactors are then isolated. They will probably include a dangerous 
chronic carrier as proved by the virulence test. The positive reactors may be immun- 
ised with A,P.T. or combined active and passive immunisation undertaken, injections 
of 500 units of antitoxin being injected into one arm and the first dose of A.P.T. 
injected into the other arm at the same sitting. Virulent bacilli in the Schick positive 
group indicate precocious carriers who will soon sicken wth the disease. Rleasurcs 
to prevent dissemination by dust arc the same as those recommended b scarlet fever 

Chronic carriers are a great source of difficulty. The bacilli cannot be eradicated 
by local application to the throat or bv the administration of antitoxin or vaccines. 
If the tonsils are unhealthy, they should be enucleated and adenoids removed; this 
is often successful. In nasal carriers when streptoo^cci coexist the insufflation of 
sulphonamide powder ri^ice daily for 8 days has seemed effective. Penicillin, too, 
may possibly be of use. Carriers should spend as much time in the fresh air and 
sunlight as possible. Before condemning a carrier to isolation, the virulence of the 
organisms snould be tested and confirmed. 

Curative. — The patient should be isolated and strict recumbency maintained. 
Diphtheria antitoxin must be injected intramuscularly without delay, the result of 
bacteriological cxaimnation not being awaited to any case in which the diagnosis is 
reasonably certain. Although antitoxin can neutralise circulating toxin, it is much 
less effective against toxin which has become fixed in the cells of the body. It is 
^eiehre very important thst the ps^ent should receive the £rst dose of servoj r>ot 
later than the third day of the disease ; the earlier it is given the better the result, 
but at whatever stage the presence of membrane indicates prompt dosage. The 
amount required depends, not on the age, but on the duration of the disease, the 
extent of the membrane and the degree of toxxmia. For mild cases on the first or 
^cond day 8000 to 20,000 units are suffleient ; in more severe cases the dose should 
be 20,000 to 100,000 units, repeated in 12 hours if the membrane still shows a dis- 
position to extend, or laryngeal symptoms arc not relieved. Cases coming under 
obsen-ation after the third day of illness require larger doses than those seen earlier. 

. In malignant, advanced and hxmorrhagic infections, the antitoxin should be given 
intravenously, undiluted and at blood heat. Injection should be very slow, through 
a fine needle. The patienr is then wrapped in rvarm blankets, hot water bottles 
applied and the foot of the bed raised, since rigor and collapse may follow ; 100,000 
^ 200,000 units may be given in this way, followed by intravenous injection of 
20 g. of anhydrous dextrose in the form of a 50 per cent, solution in non^ saline. 
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supplemented by 20,000 units of antitoxin intramuscularly into the buttock or outer 
side of the thigh. In cases which do not resTOnd the intravenous injection is repeated 
after 12 hours. Intraperitoneal or longitumnal sinus injections may be adopted in 
some drcumstances. 

Antitoxin treatment may be followed by certain sequels due to horse scrum. 
These are less frequent when concentrated or protem-^eest antitoxins arc used. 
They usually occur a week or more after injection and take me form of erythematous, 
morbilliform or urticarial eruptions, appearing first in the vicinity of the puncture. 
Fever, vomiting, arthritic pains or alight joint effusions maj- accompany the rash. 
The tonsils may again become inflamed (an^na redux) and albuminuria may occur. 
The rashes and other symptoms are transient but may recur. Aspirin often affords 
much relief, and the cutaneous irritation may be allayed b^ weak carbolic lotions. 
On rare occasions rigor, dyspnma and collapse follow the injection immediately, and 
death has been known to occur- These symptoms are anaphylactic in nature and may 
occur if the patient has been sensitised by injecrion of serum a few weeks previously, 
or even apart from this. Asthmatics are known to be particularly liable to them. 
When it is necessary to administer antitoxin in such drcumstances, a preliminary 
injection of 5 minims should be given subcutanosusly and the effect watched, or an 
intradermic test made. If no symptoms occur within an hour the full injection may 
he employed, otherwise dcsensitisalion is necessary (see p. 4). 

Penicillin cannot replace antitoxin in the treatment ot diphtheria. There is, how- 
ever, evidence that in malignant and in septic infections with mut^ cedema and bull 
neck (possibly due to ha:moIytIc strcplococd) intramuscular penidlHn in adequate 
dosage, even up to one million units a day, causes rapid disappearanw of membrane 
and subsidence of toicamua. The diphtheria badlli may disappear within 24 hours. 

Absolute recumbency is essential In the treatment of diphtheria. For tlie mildest 
case ft fortnight is not too long, in the average case at least a month, and for severe 
infections longer. When the patient is first allowed to sit up in bed the effect on 
the pulse should be carefully noted. No patient should be allowed to sit up whoss 
pulse is irregular or who has recently vomited. Tlie detection of paralytic symptoms 
IS also an indication for rest. 

Local applications to the fauces and nose are of minor importance. 

In laryngeal diphtheria prompt administration of antitoxin and the use of a steam 
tent will generally obviate the necessity of operatic interference ; but tracheotomy, 
intubation or laryngeal aspiration should not be postponed, if restlessness, dyspn(xa 
and recession of the chest wall are present, or paroxysmal dyspneea has supcrveni^ 

Intubation is suitable for the milder type of case, but constant skilled supervisioa 
is necessary, as the tube may be ejected. As a rule, tracheotomy is preferable, espec- 
ially if the fauces and naso-phaiynx are much involved. Tracheotomy as a sequri to 
intubation has a very high mortality on account of the class of case in which it becomes 
necessary. After tracheotomy ot intubation the patient is usually placed in a steam 
tent and the arms secured by light splints or other means. Cough on swallowing is 
obviated by using thickened foods or by nasal feeding. A method of feeding wnth 
the head lying lower than the body is often successful in intubated patients. If ah 
goes well an attempt should be made to dispense with the tracheotomy or intubation 
tube on the third Jay, sometimes even sooner. Patients must be watdied constantly 
when the tube is first removed. In cases where tlie tracheotomy is dry and no secretion 
occurs, an alkaline spray is useful. 

Circulatory failure is treated by removing all pillows, raising the foot of the bed 
on blocks and applying a binder to the aMomcn. The roost absolute rest and perfect 
quietude are essential. Intramuscular injections of suprarenal cortical extract and 
jxygen inhalation liave some wlue. 

Paralysis calls for careful nursing and feeding, with avoidance of muscular «er* 
ion, but patients with transient precodous pautine paralysis may be allowed u? 
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after 10 days if the condition is stationary. Massage and electricity may be tiseful 
during convalescence, but should be avoided in the early stages. The administration 
of vitamin B, (aneurine hydrochloride ; thiamine hydrochloride, U.S J.) is of very 
doubtful utility. Extensive respiratory paral^is necessitates artifidal respiration 
with a Drinker or Bragg-Paul apparatus. Active collapse of the lung in diphtheria 
may be mistaken for acute circulatory failure if its special diagnostic signs are not 
borne in mind. 

During the acute stage of diphtheria and also when albuminuria is present, milk, 
glucose mixtures and fruit juices are the best food. Solids may be allowed quite 
early in convalescence. When swallowing provokes coughing, ^e milk should be 
thitkened with isinglass or cornflour. When pharyngeal paralysis is present, 
the patient should be fed through a large soft oesophageal tube or ty nasal 
catheter. 

The occurrence of anaphylaxis after injection of antitoxin is treated by injection 
of adrenaline, and by artificial respiration; by some adrenaline is given before 
injection of serum, as a prophylactic. 


ANTHRAX 

Synonyms. — ^\Vool-sorter’3 Disease; Splenic Fever of Animals. 

Definition. — An acute infective disease caused by the Bacillus anthracis. There 
are three clinical forms of the disease, according as the lesion is m the skin (malignant 
pustule), in the lung (pulmonary anthra:^ or in the intestine. 

Etiology .— anthracis is a large Gram^positive bacillus possessing a capsule. 
On artifici^ media it grows in long maments wltich, owing to the fact that the fila- 
ments do not readily break up into individual bacilli, tend to bend upon themselves 
and thus cause the outlines of the colony to assume a whorled wnearance that is 
characteristic. Spores always develop in cultures in the presence of free oxygen. 

Id the tissues, however, the baclIU occur in straight rods measuring from 5 to lOju 
by 1 to 1*5^, the longer forms generally being found in attenuated cultures, and the 
bacilli found in the gelatinous oedema are usually longer than those found in blood. 
Spores^ never develop within the infected animal, since free oxygen is necessary. 
The micro-organism is non-motile. 

In the herbivora, especially sheep and cattle, the disease occurs epidemically and 
the infection assumes a septicemic type. The spleen may be two or three times its 
normal size, and on section may be diffluent. An impression preparation from the 
cut surface sho^vs enormous numbers of bacilli together with blood cells and mono- 
nuclwr leucocytes. The liver and kidneys are in similar condition, and the lymphatic 
system is extensively involved. 

The bacilli in the blood are invariably in the vegetative form, and it is only after 
being voided from the body that they produce spores, these being extremely resistant 
to adverse influences. It is claimed that spores may remain on the ground in a state 
of latent activity for as long as 12 years. They are destroyed by sunlight in 24 hours, 
but resist the usual concentrations of chemical disinfectants ; they are killed by dry 
l^t at 160 to 180° C. and moist steam above 120° C. for 1 hour. It is suggested 
that soil infection counts for little in this country, most cases being traceable to im- 
ported foodstuffs, hides and brushes. 

The carnivora are relatively immune, especially the dog. 

Man occupies an intermediate position, and ie dhcase is always co mmuni cated 
to him directly or indirectly from animals. Two principal forms occur, malignant 
pustule, a local infection through a cut or abrasion of the skin or a hair follicle, and 
wool-sorter’s disease, an infection starting in the trachea and bronchi from the in- 
halation of dust containing spores. 
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Infections of the intestinal tract may occur but are rare. Such infections must 
originate from spores, as the bacilli do not withstand the action of gastric juice. 

Bacteriological Diagnosis. — In a case of suspeaed malignant pustule direct 
microscopic examination will usually show the bacilli in the fluid in the surrounding 
vesicles. Sometimes examination of the sections of the excised malignant pustule is 
necessary. Cultures on agar will show in 24 hours the characteristic wavy-outliacd 
colonics. Blood cultures in man never show the bacilli until just before deatli. Putre- 
faction rapidly destroys anthrax bacilli, hence the recognition of the bacillus in putre- 
fying tissues entails careful bacteriologicai examination and animal experiments. 

A guinea-pig may be inoculated tvith suspected material, and if anthrax be present 
will usually die within 2 days, and the bactllt may be demonstrated in the spleen. 

Immunity. — Pasteur, noting that one attack of anthrax immunised an animal, 
elaborated a mediod of artificial immunity. He attenuated cultures by growth at 
42'5® C. Sheep survived when inocubted witli such cultures, and proved immune 
to a subsequent injection of a higldy virulent living culture. By carrying out this 
process of active immunity the mortality among animals was greatly lessened. Mar- 
choux showed that the serum of such animals conferred a certain degree of papiie 
immunity ; and Sclavo, by using a mixture of sucli immune serum and progressively 
attenuated cultures and virulent cultures, obtained very high degrees of immunity 
in the ass. Sclav’s serum is stable, and if given in quantities of 40 to 100 ml. at 
an early enough stage in the disease is almost always successful. 

Symptoms. — ^Thcre are three clinical forms of the disease. I. Maiicnant 
Pustule. — ^The site of infection is nearly always upon an exposed part of the body- 
face, neck, hands or forearms. The incubation period appears to be very short, 
perhaps not longer than a few liours. A small red papule forms, which rapidly 
becomes vesicular and then incompletely pustular. By the time vesication occun 
there is a surrounding zone of intensely red oedema, becoming a brawny induniioa 
by the end of the second day. By this time a ring of secondary vesicles often sunounds 
the Initial lesion, which has now formed a dry and almost black scab, generally raised 
above the surface of the affected skin. A frequent associated lesion in ^e case of die 
arm is lymphangitis, spreading upwards to the axillary nodes, which become enlarged 
and painful. There is rarely much pain at the site of the initial lesion, though then 
is usually a good deal of itching and tenderness. Fever is almost constant, and in 
severe cases may be quite high. The patient is then very ill, with intense toxic sjmp- 
toms. hidd cases occur, however, and in them both the local and the general symp- 
toms arc much less marked. 

The prognosis turns upon the severity of the symptoms, especially of the toxsonc 
state. Death is sometimes very rapid — it may occur within the first week. 

In some cases the initial papule and vesicle are ill>marked, but the attendant 
oedema is excessive (maltptant adema). The mortality in this type of the disease is 
a good deal liigher than in the type in which the pustule Is well formed. 

II. Pulmonary Antiir.«. — ■'in this variety of the infection the bacilli are inhaled 
witli dust from infected hair or wool. The result is the rapid development of fever. 
i;eneca31y ushered ui by a. rlgit., w.hh. very inmixs/t tavaR. s.yro.’jwsaa.s and. the 8ig,n3 of 
bronchitis. Cerebral symptoms develop, with great wedtness. The whole course 
of the disease may be very short, even as brief as 24 hours. 

III. Intestinal Anthrax. — This is probably the least common form of in® 
disease. The infection is due to eating meal or drinking milk from animals suilenng 
from splenic fever. The symptoms are those of a severe gastro-enteritis — fever, 
vomiting, diarrheea and intense weakness. The spleen is enlarged. This form o* 
the disease has been found to occur in small epidemics. The mortality is high, 
though not so high as in II. 

Treatment.-^!) Prophylactic. — ^This consists in the specific immunisations 
animals subject to the disease, the complete destruction of dead bodies and in the 
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careful disinfection of all skins, hair and 'wool, before tliese are handled in any industrial 
occupation. 

(2) Curative. — General measures are taken tow'ards the prevention of a general 
infection. The pustule is kept clean, but is neither cauterised nor incised. The 
treatment of choice is peniallin (see p. 6), which has now superseded Sclavo’s 
anthrax anti-serum. The sulphonamidcs have also been employed successfully, and 
before their introduction neoarsphenamine had a vogue. 
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Synonym. — Lockjaw. 

Definitions. — ^An infective disease, due to the toxins of the Clostridium tclani, 
and showing itself by tonic spasm of the masseter and other muscles with paroxj'smal 
exacerbations. 

Etiology. — The bacillus of tetanus is a slender rod 4 to Sfi in length and from 
0-3 to 0’8/i broad. It is a spore-bearing anaerobe. The vegetative forms are slightly 
motile, and when stained by special methods show numerous fine flagella arranged 
all round the bacillus. In material from infected wounds, and usually in cultures 
after 24 hours* incubation at 37*5“ C., spores occur. These are terminal, giving rise 
to the characteristic drumstick appearance. As cultures grow older the numerical 
proportion of spore-bearing forms increases, and in very old cultures only sporc- 
ocaring forms or spores are found. 

Distribution . — In nature the tetanus bacillus is found in the soil of highly manured 
districts, and in the driecta of v'arious animals, especially the herbivora, in the intestines 
of which it exists without causing pathogenic effects. By comparison with the wide* 
spread distribution of the bacillus and its spores the disease is rare. In infected 
wounds the bacillus occurs with other spore-bearing anaerobes associated with pyo- 
genic cocci, and saprophytic organisms of various kinds. In consequence of its 
a^ciation, in nature and infected wounds, ttith other oi^anisms, the bacillus is 
difficult of isolation, as a large proportion of the associated organisms grow* with 
much greater rapidity. Use is made of the fact that the spores will resist a tempera- 
ture of 80* C. for an hour. Suspected material is inoculated into agar or serum-agar 
slopes or deep tubes of glucose-agar, and incubated for 48 hours. The culture is 
then subjerted to a temperature of 80“ C. for three-quarters of an hour, and sub- 
cultures arc made on agar plates which are incubated anaerobically. By this means 
all non-sporing bacteria, and the vegetative forms of the spore-bearers, arc killed, 
and only spore-bearing organisms remain to be dealt with. 

The disease follows injury' to the tissues in most cases, and even when no injur)* 
IS known to have occurred, h Is highly probable that some slight abrasion has been 
present The term “ idiopathic tetanus*’ has been given to tliosc cases in which no 
discoverable injury is present. Those wounds, usually of the hands, in which the 
tissues have been badly damaged rather than dcanly cut, are specially liable to be 
followed by tetanus infection. Cases have occurred from the use of contaminated 
gelatin used in subcutaneous injections, grey wool employed as padding for splints, 
from catgut sutures simibrly infected and from wounds from blank cartridges and 
fireworks. 

Tetanus is more common in tropical tlian in temperate zones. A special form of 
the disease, tetanus neonatorum, is peculiar to tlie tropics, and results from sepsb 
in attending to the dtild’s navel. 

Pathology. — In nature the disease is produced by tlic introduction of infected 
rnaterial through an abrasion or wound, wmch may be so minute as to escape detec- 
tion. Probably there is no such thing as idiopathic tetanus, but infection is possible 
through the bronchtd or even intestinal mucosa. 
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If llie bacilU or spores, free from toxin or from pyogenic cocci, be introduced 
into an animal, infection may fail to occur, the protection afforded bein^ probably 
accounted for by phagocytosis, for if spores enefosed in a paper sac be introduced 
into a susceptible animal infection occurs, as the sac protects the spores from phago- 
cytosis. The presence of pyogenic coed, other micro-organisms, and the fragments 
of bone and foreign material incidental to compound fractures and gun-shot vrounds, 
all conduce to the conditions favourable to growth of the tetanus baeillm. 

The period of incuhatiort, following ioi^ectmn with tetanus badlH, varies tdth 
different animals. In man, a period of from 2 to 14 days occurs, but it may be as 
long as 100 days, and, as a rule, a long incubation means a more favourable prognosis. 

Tetanus toxin . — The tetanus batmius, like the diphtheria bacillus, produas its 
pathogenic effects by reason of the soluble toxin it elaborates. Bacterium-fr« filtrates 
of cultures, as shoum by Kitasato, when injected subcutaneously into mice, cause 
tetanic spasms, at first in the neighbouring muscles and later more generally, and 
death has resulted. 

Tetanus toxin is one of the most powerful poisons known, the fatal dose of a 
probably impure preparation for a mouse being found by Briegcr to be 0-0005 mg. 

Different degrees of resistance to tlie toxin are shown by different animals. The 
horse and man are the most susceptible. On a basts of weight the horse is ^dve 
times and the gu'mea-pig six timea as susceptible as tlic mouse, while the hen is rim 
hundred thousand times as resistant. The incubation period is shorter when toria 
is intravenously injected than when introduced subcutaneously, and is shorta in 
smaller than in larger animals. 

It was formerly believed that tetanus toxin ascended the peripheral nerves, and 
this view, althougfi contested by Abel, has now been confirmed by the recent wk 
of Payling Wright and his colleagues. There is some evidence that the toxin i* 
altered in the cells of the ner\-ous sj-atem to a form in which it cannot be neutralised 
by antitoxin. 

Symptoms. — The incubation period has already been referred to. The earliest 
symptom is, in the great majority of cases, the so-called trismus or painless tonic 

S asm of the masseter musdes. Beginning as a slight stiffness, this increases unm 
e jaws are firmly clenched, the patient b^g unable to open the mouth. The stifl' 
ness msy involve the muscles of the neck at the same time as the jaws, or a Uttle later. 
The facial musdes are affected next, and the fades presents the risus sardonicus due 
to the tension in the frontalis and in the musdes at the angles of the mouth. The 
muscles of deglutition are another group early affected. There is, from these parts, 
a steady spread of the spasm to the trunk and then to the limbs. Rigidity tends to 
appear early m the rectus abdo minis and in the adductors of the thighs. The tendon 
jerks are exaggerated and attempts to elidt them produce spasms, local or general; 
attempts to elidt the plantar reflex may cause extension of the knee (Gordon Holmes). 
The tonic spasm in the muscles of the trunk, which may develop in from 12 hours 
to a week after the appearance of trismus, usually shows exacerbation in parosysms, 
with resulting postures termed tespcctii'ely op’istliotonos, emprosthotonos and pleuro- 
thotonos, according as the musdes of the back, abdomen or one side of the body are 
in a state of spasm. These paroxysms may be induced by divers irritants, and 
agonisingly painful ; the earlier they occur the more grave is the prognosis. RctenaoD 
of urine is common. 

Less common manifestations include a local contracture of musdes in the neigh* 
bourhood of the wound, which may prec«Ic tnsmus or more general spasm bv 
several days ; the localisation of sti^ess and spasm in tetanus may be a result of 
immunisation. Thus, in a wound of the forehead tliere may be a fadal palsy or w 
ophthalmoplegia on same side or, with a wound of the hand or foot, painM 
spasm of the muscles of the limb may derelop before spasm appears cisctvhere. In 
some of these local forms general spasms may be absent throughout or, if trismus 



TETANUS 


83 


is present, this roay be transient. In ** local Manus ” the incubation period is some- 
times as long as 30 da3rs. 

The disease is often apyrexial, but in some cases the temperature rises with the 
development of the general symptoms, whidi include headadhe, pains in the back, 
anorexia, constipation, insomnia, yawning, sweating and a facies of great anxiety. 
Hyperpyrexia may precede death. Consdousness remains clear. The cerebrospinal 
fluid is unaffected. 

Course. — ^The course of the disease is variable. Sometimes it is as short as 4 or 
5 dap, the patient dying of spasm of the glottis, asphyxiation, broncho-pneumonia, 
heart failure or exhaustion. Other cases, less fulminant, last from 7 to 14 days. 
A few seem to deserve the term “ chronic 

Diagnosis. — A relatively trivial disease which may, howc%'cr, cause some anxiety 
from its resemblance to the trismus of tetanus, b the Action of the jaw seen in certain 
cases of septic throat and septic, especially Impacted, teeth, with phlegmonous involve- 
ment of the floor of the mouth, periosteum, etc. CareM examination of the mouth 
neady always suffices to determine the real nature of these cases, and the presence 
of enlarged and tender cervical glands assists the diagnosis. 

Strychnine poisoning presents features resembling tetanus in that the spasms are 
very similar in both diseases. But between the spasms in strychnine poisoning the 
muscles are relaxed, a condition never seen in tetanus. Another point of distinction 
is tlie fact that trismus and cervical rigidity never exist alone in strychnine poisoning, 
whereas tliey frequently do in tetanus. 

In an^ doubtful case of injury, in which there are damaged tissues, bacteriological 
investigation of the exudate and of material from the depths of the wound should at 
once be made. 

Prognosis.—This is always grave. The mortality in a large series of cases was 
45 per cent (Vinnardl. Infants and children rarely recover. The absence of fever, 
a more or less normal pulse-rate, a long incubation period, and a slow development 
of the symptoms are favourable points. If the patient reaches the tenth day of the 
disease, his chance of recovery is considerably increased. 

Treatment. — 1. PROPirrtACnc. — All wounds of a suspicious character should 
be excised^ under a general anjesthetic, the raw surface thoroughly treated and anti- 
toxin administered. 

Antitoxin has for some time been administered as a routine, when wounds are 
infected with road sweepings or garden soil and in America often in trauma sustained 
during Independence Day celebrations, with a consequent fall in the death rate from 
tetanus. 

During the War of 1914-1918 antitoxin was used on an extensive scale. During 
the early period, with no special arrangements for prophylaxis, the incidence was 
ateut, & Later, with the use oS 5W, ann then SWW intetnawonal units 

(I.U.), of antitoxin, the inddcnce fell to I in 1000. Follovring passive immunisation 
induced by prophylactic antitoxin, cases which do develop tetanus tend to have a 
longer incubation period and the disease roay remain ** local ”. But such passive 
immunity does not persist for more than 3 weeks; hence to ensure protection the 
of antitoxin must be repeated at fortrughdy intervals where wounds do not h^. 

_ Tetanus toxin treated widi formaldehyde or alum loses its toxidty but retains 
Its antigenic power. The material, called ** toxoid ”, has been proved of great service 
M a preventive agent. At the R./V.M. College it hw been proved that two doses of 

1 ml. each of toxoid, given at intervab of 6 weeks, confer immunity lasting at least 

2 years. This is now the practice in the British Army before a man goes on aaive 

The second injection is most essential in the production of active immunity 
following it, the rise in antitoxin content of the patient’s scrum is far greater 
that consequent upon the first. 

2. Curative. — K eep the patient as quiet as possible in a dark and noiseless room. 
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Feeding may be impossible by mouth, in tthich event nasal feeding may be attempted, 
and if this, too, is impossible because of spasm, rcaiurse must be had to glucose- 
saline reertal drip. 

A complete excision of the primary site or sites of infection is wise wherCTet 
this is possible. 

It is profoundly important that no delay whatever should occur in the use of 
antitoxin. Injection may be made intravenously or intramuscularly. Provided there 
be no contra-indication to tlic administration of horse serum — freedom from previous 
serum therapy, freedom from aller^c manifestations which might necessitate rapid 
desensitisation (sec p. 4), antitoxin may be injected undiluted into the vein, although 
it is wiser to duutc it w ith 200 to 300 ml. of sterile normal saline and allow half an 
hour for its administration. As soon as the diagnosis is suspected, 50,000 to 60,000 
units are given intravenously. Antitoxin is excreted slowly and its presence in the 
circulation has been demonstrated at least 10 days after a large single dose given by 
the intravenous route (Cole). Probably nothing is gained by infiltration of the area 
surrounding the infective focus with antitoxin. Subsequent daily intramuscular doses 
of 10,000 to 40,000 units are advisable to neutralise any possible continued production 
of toxin. 

Debate still continues over the advisabilih' of intrathecal injections of antitoxin. 
The balance of opinion is opposed to it and this viexv is reinforced by the frequency 
of severe reactions and by the evidence that tetanus toxin, once fixed in the cells of 
tlie nervous system, is no longer neutralised by antitoxin. A similar dose should be 
administered at least an hour before any further surgical treatment or manipulation 
h undertaken. 

Before the onset of tetanic convulsions, a mixture of chloral gr. 1 5 and bromide gr. 
20 given by mouth 2- or 4-houfly, or phenobarbitone cr. 3 by mouth or intramuscularly 
as often as required, is indicated to lessen excitability and procure sleep. Avertin 
or paraldehyde administered per rectum are the best remedies by which to control 
severe spasms. For a man weighing 10 stones (63 kg.), 6 ml. of Avertin or 20 ml 
(5 dr.)_ of paraldehyde shaken up in 200 ml of normal saline, should sujSce to hold 
them in check for 4 to 6 hours, after which the dose may require to be repeated. 
While die patient is under the in/luence of Avertin trbmus may be relaxed and attempts 
at feeding arc most likely to be successful 2 or 3 hours after its administration. Chloro- 
form vapour is also of value, but when spasms are severe it cannot be inhaled. A 
more or less continuous use of morphine or hyosdne is an alternative measure. Sonie 
success has been claimed for die use of muscle relaxants, in particular the short-acting 
succiojlcholme, as a means of controlling the spasms. These drugs are given con- 
tinuously, anoxia and pulmonary infection being prevented by tracheotomy v^idi 
assisted respiration, frequent suction through the tracheotomy tube and postural 
dramage. 

The sulphonamidcs and the antibiotics have little effect on tetanus itself, but 
may be required to deal with the secondary pneumonia which is common in the 
more protracted cases. 

success has attended the therapeutic use of tetanus andtoxin than is the 
case with diphtheria antitoxin. Tliis result is largely, if not entirely, accounted for 
by the relative slowness in the onset of ^mptoms in tetanus as opposed to diphtheria. 
The argument for the prophylactic use of antitoxin in every case of a wound con- 
taminated with road material or soil contaminated with animal excreta becomes 
correspondingly strengthened. 


TUBERCULOSIS 

Definidon. — Tuberculosis is an infection of the tissues by Mycohaiterium tuher- 
culosis, leading to lesions which are characterised by tubercles, microscopic or macro- 
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scopic, themselves undergoinc changes leading to caseation, necrosis, ulceration and 
calcification, and having in dose association with them varjdng degrees of fibrosis. 
The lesions of tuberculosis form the histological and anatomied basis of a large number 
of diseases which differ according to the organs affected, the extent of the lesions and 
the degree of resistance to infection shown by the tissues. 

Etiology. — MYCOBAcraiiUM Tuberculosis. — The mammalian tubercle bacillus 
tvas first identified by Koch in 1882. Within a few years, two varieties, the human 
and the bovine, had been distinguished, and other forms, not pathogenic to man, 
but capable of causing disease in birds, cold-blooded animals and voles, have since 
been added to the list. 

In the tissues and secretions, the bacilli, which tend to occur in small groups, are 
rod-shaped, straight or slightly curved, with parallel sides and rounded ends. They 
vary in lengtli from I to 4/a and in breadth from 0-3 to 0-6/a. They stain with carbol- 
fuclisin, retaining the dye after treatment with add and alcohol, but arc not coloured 
by Gram’s method. In culture the badllus grows slowly, requiring special media 
for its culti\ ation ; the cultural characteristics of the various types show well-defined 
differences. Myco, tuberculosis is capable of survival for many months in dried sputa 
and secretions and is much less easily destroyed by bactenddal agents than other 
micro-organisms. 

Only the human and bovine types of tubercle badlli are of importance in human 
pathology; the first, in addition to causing disease in man, is responsible for cases 
of naturally occurring tuberculosis in monkeys, pigs and occasionally in dogs and 
parrots; the second occurs as a natural infection m cattle, pigs, horses, man and 
occasionally in dogs, cats and sheep. 

The bovine badllus is responsible particularly for infections of the cervical and 
abdominal lymph-nodes ; in England and Wales this strain causes 64-7 per cent, of 
mesenteric and 57*5 per cent, of cen-ical adenitis; for Scotland the figures are 78 
per cent, and 72 per cent. The human badllus is found in 99 per cent, of cases of 
pulmonary tuberculosis in England and Wales, but the proportion of bovine infections 
>8 greater in Scotland, and still higher in tlie North of England. Osseous and genito- 
urinary infections are due to the bovine strain in 10 to 20 per cent of instances. 

Sources of Infection. — ^There are two sources of infection in tuberculosis : 
tuberculous sputa and tuberculous milk. In 90 per cent, of cases the source of the 
infecting badlli is dried human sputa. Nuttall found that from 2 to 4 billion bacilli 
^ere expectorated in 24 hours by a patient whose phthisis was only moderately 
advanced. These bacilli are scattered freely in dust when the sputa become dried, 
wd they lie about the surface of the patient’s body, or they are projected directly 
into the air along with partidcs of moisture when patients cough or sneeze or even 
Speak loudly. 

It is difficult to give an exact estimate of the incidence of tuberculosis in cattle ; 
It is probable that about 40 per cent, of all dairy cows of 5 years and over in England 
and some 17 per cent, of all cattle were infected in 1952. The disease has been 
virtually eradicated from cattle in the United States, Finland, Norway and Denmark. 

Modes of Entrance of the Bacillus into the Body. — In approximately 99 
per cent, of cases of human tuberculosis the bacilli have entered the body by one of 
two channels — in 90 per cent, this is by inhalation and aspiration into the lungs, 
and in 9 per cent, by the intestinal route, conveyed by infected milk or swallowed 
material in some way contaminated with tuberde bacilli. Although 99 per cent, 
of respiratory infections are due to the human type of bacillus, only 50 to 80 per 
Mnt. of tuberculosis, thought to have been acquired by the alimentary route, is caused 
by bovine strains. Cutaneous, subcutaneous, mucosal and placental infections account 
for the remaining 1 per cent. ; they have no interest beyond that accorded to curiosities. 

There has been much debate in the past over the frequency of primary intestinal, 
as compared with primary respiratory, tuberculosis in children. Ghon (1912) first 
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showed that primary pulmonary infection yn% of common occurrence at this age, 
and later observations have confirmed his views. The relative frequency with which 
one or other of these routes is followed clearly depends upon the opportunities for 
infection which confront the child ; in countries where the milk supply is " safe ”, 
the incidence of abdominal tuberculosis has dedined and the proportion of respira- 
tory primary infections has risen pari passu. Blacklock’s (1932) figures for Glasgow 
children illustrated this point. In liis patients the prima^ focus was pulmonary in 
173 and intestinal in 101 ; 82 per cent, of badUi from the primary intestinal lesions 
were of bovine type compared with 2*7 from the primary pulmonary lesions. 

Secondary Factors. — ^The frequency, amounting to 70 to 80 per cent of all 
adults, with which healed primary tuberculosis is found at post-mortem examination 
and the ubiquity of the tuberde bacillus prove tiie importance of seamdary factors 
in the cause of this disease. These factors fall Into two categories : those which 
decre.ase the body’s resistance and those which increase the frequency or intensity 
of exposure to infection. 

Man has a relative natural immunity to tuberculosis, but there appear to be racial, 
familial and individual variations. It is well known that many pmnitive races ^ 
unusually prone to the disease and this has been attributed by Rich to a “native 
deficiency m the power to develop or fnaintain acquired resistance ". Familial and 
individual variations are more dtmcult to assess, because of the varying opportunitlK 
for infection within different families, but there is good reason to suppose that they c!^ 

Malnutrition is generally admitted to decrease resistance to tuberculosis and it is 
true to say that there is a lower incidence of the disease in countries where the standard 
of living IS high. Nevertheless malnutrition is usually a symptom of poverty and is 
found in assoaation with overcrowding, inadequate hygiene and poor working condi- 
tions 5 it thus becomes difhcult to apportion the blame between these several causes 
There is, however, some evidence that a diet deficient in protein is atcoropaiued 
by a lugher incidence of tuberculosis. 

Arduous physical labour per se probably has little effect on resistance t the low 
rate of infection in agricultural labourers bears out this view. Early and frequent 
child-bearing has an adverse iufiuence; the first 3 months of pregnancy and the 2 
immediately following parturition are recognised dancer periods. Trauma appears 
capable of reactivating latent disease and local tissue damage may determine the site 
of a tuberculous lesion. Climate has no demonstrable constant effect on incidence 
or resistance. 

The importance of the patient’s attitude to his disease has long been rccogiwed 
as having an important influence on prognosis; of recent years the view has gained 
ground that emotional disturbance often precedes, and may precipitate, its onset. 
It has been suggested that victims of this disease often have in common a defect of 
personality which makes them unable to deal adequately witlv their aggressive imputes 

Finally, certain other illnesses lower resistance to tuberculosis : amongst acute 
infections, measles and whooping-cough are of importance, while it may be a closing 
event in cirrhosis of the liver, chronic leukiemia, chronic alcohoUam, schizophrema 
and other chronic mental diorders. The incidence of tuberculosis in oiabetM 
mellitus, although still higher than in the general community, has decreased greatly 
since the introduction of insulin. 

The factors which influence exposure to infection are mainly environmental, and 
of these the most important is overcrowding. This applies not only to dw elling-bous^i 
but to places of work and recreation. The spread of infection may be favoured m 
lesser degree by unclean methods of prepanng and serving food, by inadequate 
hygiene and by various trade customs. 

The drinking of raw infected rrulk is the common cause of tuberculosis due to 
the bovine bacilTus. 
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Incidence and Mortality. — Hcaf has esdraated that in 1948 there were some 

180.000 patients with pulmonary tuberculosis on the registers of the dispensaries in 
England and Wales ; from a consideration of the results of mass radiographic surveys, 
he concluded that there were probably about 57,000 additional cases which had eluded 
diagnosis. Of recent years the morbidity rate or incidence appears to have risen 
largely on account of the improvement in diagnostic methods and the use of mass 
radiography. The mortality rate, however, has declined steadily in England since 
about 1830 when more than one-sixth of all deaths in London were due to pulmonary 
tuberculosis. In England and Wales the annual mortality from tuberculosis per 

100.000 ^vas 332 for the period 1861-70, 201 for 1891-1900, 87 for the year 1930 and 
36 for 1950. 

The results of infection are of great variety and of all grades of intensity. The 
variety depends upon the tissues affected, and the route of spread of the infection. 
The intensity depends upon the degree of relative virulence shown by the bacillus, 
and the amount of resistance shown by the patient. Tuberculosis may exist without 
appreciable disturbance to health, and the lesions produced may be commensurate 
almost wth the whole length of a patient’s life. On the other hand, the infection 
may cause an illness of the most severe character, kilting the patient in a few weeks. 
The results of infection arc described elsewhere in this book under appropriate head- 
ings, but general infection leading to the condition termed general tuberculosis is 
included in this article. 

Diagnosis,— The Isolation and Recognition of the Bacillus.— In all doubtful 
cases of tuberculosis this is a point of vital importance. Clinical evidence of the 
existence of the disease, however complete it may seem to be, must never lack the 
Confirmation of bacteriological proof, tvhenever this is possible. Seeing that the only 
proof of the e.'dstence of the disease is the demonstration of the bacillus in material 
derived from the patient, attention must first of all be directed to this investigation. 
It behoves the practitioner, therefore, to watch jealously for any material that may 
be arable for bacteriological use, and to be quite certain that such material is not 
obtainable before falling back upon indirect clinico-pathological evidence (see below) 
to support the diagnosis. 

In cases of suspected phthisis, every eilort must be made to secure sputa, and it 
may be necessary to check a habit of swallowing expectorated material. The single, 
isolated plug of mucus, which is often expectorated in the early morning, should not 
escape attention. In little children, sputa, as such, are usually absent, but if vomiting 
occurs in association with lung disease the vomit should be searched for fragments 
of sputa. In suspected disease of the kidney or urinary tract, the urine must be 
collected for 24 hours and the deposit submitted to examination. Cases of albuminuria 
or of luematuria, in which there is not clear ewdence of diffuse nephritis, should 
raise the question of tuberculous disease of the kidney. Stomach washing, with- 
drawn first thing in the morning, and the feces should be scrutinised in doubtful 
cases of tuberc^osis of the lung, peritoneum or bowel. If any puncture-fluid is 
obtainable — as from the pleura, the roinal theca or a joint — this is valuable for in- 
vestigation in any patient suspected of tuberculosis. 

The methods of dealing with these materials are not difficult, though they require 
thoroughness and patience when the badlli are present in scanty numbers. The 
very different significance to be attached to a positive as against a negative result 
miut never be lost sight of ; the former affords proof of the existence of a tuberculous 
lesion, the latter gives at most a presumptive evidence against it. 

In dealing with sputa, the original rarbol-fudisin method of Ziehl-Neelsen should 
be tried. If the results, after carefully searching three or four films for half an 
hour, are negative, various methods of concentrating the bacilli are available, but 
^ of the sputa is the most satisfactory procedure. 

Sediment from urine is best dealt with by the carbolic add method, subsequent 
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centrifugalisation and staining of the deposit. The smegma bacillus (also add-fast), 
which may be present if the specimen has not been obtained by catheter, is differ- 
entiated by allowing the stained films to remain in alcohol for 10 minutes ; the tubercle 
bacillus is not dccolorisctl. In ^hj, the search is much facilitated by the use of “ anti- 
formin ", and this is a useful adjunct in the examination of ftcces also. 

Piinclure-Jltiids very frequently give negative results to ordinarj’ microscopic ex- 
amination, on account of the scantiness o? the bacilli in them. However, the dot 
(if such occur), or the ccntrifugaliscd deposit, should always be searched thoroughly, 
as the demonstration of even a few badlli of undoubted morphological characters is 
decisive. Cerebrospinal fluid should be incubated, without shaking, for 24 hours, 
and the " spider-web " clot stained for bacilli. Failing this demonstration, the fluid 
should be used for culture on Ixiwenstdn’s medium (growth takes 3 weeks), and for 
inoculation purposes, a guinea-pig receiving a liberal amount (not less than 10 ml. 
if possible). 

Indirect Methods of Diagnosis. — ^Thesc depend upon the presence in the 
tissues of certain sensitising and immunising substances. They are indicated in 
doubtful cases of tuberculosis in which no material is available for investigation by 
direct methods (see above). The relative values of these methods are still under 
assessment ; at present their values arc probably in the order of their description 
here. 

1. The Tuberculin Test. — The test depends upon the fact that infection by 
the tubercle bacillus renders the tissues su^rsensitive to the toxins of the bacillus, 
if these be introduced into it artificially. This supersensitiveness is shown by the 
production of certain " reactions” which are recognisable and are regarded as rno« 
or less '* specific " in their nature. Only three types of test are now employed in 
man. 

(o) The skin test (Pirouct's test).— This is best employed quantitatively. Thite 
or more strengths {e.g. 25, SO and 100 per cent.) of a solution of old tuberculin are 
rubbed Lghtly into the skin of the arm, which nas been previously scarified. The 
appearance of papules and erythema at the site of vaccination constitutes a positive 
reaction. 

{h) A modificauon is the Vollmer patch test introduced in 193? ; or a jelly contain- 
ing old tuberculin 95 per cent, may be applied, as recommended by Paterson, to a 
small area of skin between the shoulder blades previously cleansed with acetone. 
The area is covered immediately with a piece of Elastoplast, which is left in situ for 
48 hours. A positive reaction is shown by erythema or slight vcsiculation. 

(c) The intradennal test (Mantoux).— 4)-l mb of 1 in 10,000 old tuberculin are 
injected into the cutis. The test should be read after not less than 48 and not more 
than 96 hours. An cedematous swelling not less than 5 mm. in diameter and sur- 
rounded by a 2 one of erythema constitutes a positive reaction. 

A negative tuberculin reaction is presumptive evidence that the patient is not 
suffering from tuberculosis, although loss of reactivity is sometimes noted in preg- 
nancy, acute intercurrent disease and those who are moribund. A posldve test 
indicates only that a tuberculous infection has at some time occurred in the patient 
under observation ; except in smalt children, it provides no evidence that the infection 
is active at the time the test is made. 

2. CrroLOGiCAL Evidence of Tuberculosis. — Another, and very useful, evidence 
of tuberculous infection is to be obtained in cases of pleural, peritoneal and menin«al 
exudates, by estimating the relative numbers of polymorphonuclear cells and cf 
lymphocytes. It is found that, in pure tuberculous infections, the cell e.Tudate is 
largely, and often almost enrirely, lymphocytic in character. In pyogenic infections 
it is very largely polymorphonudear; in mixed infections (tuberde with pyogenic 
infection) the cell-exudate is also of a mixed character. 

Treatment. — In tuberculosis the preventive and curative aspects of treatment 
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are closely intc^^voven. Prevention is one of the major problems of public health 
and detailed discussion would be out of place, but the principles upon which it is 
founded are : first, control of infection ; secondly, prevention of “ clinical ” disease ; 
and thirdly, treatment, supervision and rehabilitation of those with active tuberculous 
infection. 

The first includes the segregation of those \vith the disease in infectious form ; 
the protection of such susceptible classes as infants and school children ; and the 
supervision of groups especially exposed to infection, of which hospital staffs, sailors 
and workers in certain industries are examples. The provision of “ safe ” milk would 
alone eradicate infection due to the bovine type of bacillus. 

The development of " clinical ” disease can be greatly reduced by the detection 
of symptomless primary and post-primary infections and careful supervision of this 
stage. Mass radiography and tuberculin testing have greatly increased the efficiency 
of case-finding. Under this head, too, come measures which raise resistance to 
infection by improving general health and nutrition and methods of increasing specific 
resistance by vaccination against tuberculosis. 

This last requires further discussion. Two strains of tubercle bacillus have been 
used for the preparation of *' live ” vaccines. The first, known as Bacille Calmctte- 
Gue'rin (B,C.G.}, is an attenuated bovine strain, incapable of causing progressive 
disease in man and originally prepared at the Pasteur Institute in Paris. B.C.G. 
was first employed in France to protect infants ; more recently its use has been ex- 
tended in an attempt to protect persons, such as nurses and medical students, who 
are exposed to infection and in whom a negative Mantoux reaction has provided 
evidence of special susceptibility. It is established that B.C.G. reduces the morbidity 
from the early sequels of primary infection such as pleural effusion, meningitis and 
miliary tuberculosis ; there is as yet less convincing evidence that the incidence of 
phthisis is much diminished. The second strain from which vaccines have been 
prepared is the murine type of bacillus isolated from voles by Wells in 1937. This 
vaccine has been shown to raise human resistance to tuberculosis, but it has not yet 
been widely used, and comparison with B.C.G. is not possible. 

Treatment, supervision and rehabillmion of those with active tuberculosis includes 
the organisation of chest clinics and sanatoria together with the curative measures 
employed in them. These last are divided into non-specific and specific. 

Non-specific measures consist in efforts at improving the patient’s nutrition so 
as to increase the tissue-resistance to the infection — ample fresh air, plenty of good 
food, bodily and mental rest, and exercise undertaken in graduated fashion under 
Mpert supervision. Details of all these measures are given in the article dealing with 
pulmonaw tuberculosis (p. 1031). 

Specific methods of treatment of tuberculosis have come to occupy a place of 
great importance during the past fe^v years and have completely changed the outlook 
in the miliary and meningeal forms of the disease. The chief of these is streptomycin, 
an antibiotic, usually given in conjunction with one of the chemotherapeutic agents, 
isoniazid or sodium aminosalicylate (see p. 1033). 

GENERAL TUBERCULOSIS 

Synonym. — Acute Miliary Tuberculosb. 

definition. — ^A disseminate form of tuberculosis, giving rise to a severe disease 
to the septioemias in pyogenic infection. 

There are two clinical forms of the disease, acoirding as the symptoms are chiefy 
referable to the lungs (the pulmonary form), or are those of a gener^ infection without 
local signs. This latter form is often termed the typhoid form. The pulmonary form 
IS dracribed in the section dealing with pulmonary tuberculosis. In tuberculous 
meningitis, a common accompaniment of Uie miliaiy form, the infection is probably 
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not blood'bome, but disseminated through the subarachnoid space. It is described 
in the section on meningitis. 

Symptoms.— The general or typhoid form resembles typhoid fever very closely. 
There is usually a period of vague ill-health — as tliere is in ^hoid fever— preccdicg 
tbe more severe illness. ^Vhen the latter develops there is headache, insomnia, a 
s )ft but frequent pulse, rapid respirations, a dry tongue, slight cyanotic flush and 
pyrrexia, which is usually less continued in cliaracter than in typhoid fever. Not 
infrequently the temperature curve is that of a quotidian intenruttent fe\'er. In a 
few cases the rise of temperature takes place in the morning instead of in the evening, 
a feature not infrequently seen in other pyresJas of tuberculous origin, though n« 
confined to these. Progressive loss of flesh lakes place, and also anatnia, but tlas 
latter condition may only be found by blood examination, the dusky flush of the fsce 
often masking the blood state on mere clinical examination. As the illness progress, 
suspicious signs of one or other of the more focal manifestations of the infection 
often arise : copious fine liles over the lungs, tumidity of the abdomen with palpable 
enlargement of the spleen and liver, or cerebral symptoms suggestive of meningitic 
invoh'ement. In a suspected case the chest should be examined radiologically, sm« 
the suggestive “ snow-storm ’* appearance may be present if general tuberculosis 
has existed for more than 10 days or so. _ ‘ 

Diagnosis. — As the term “ typhoid form " suKcsts, the disease rescmbtmg 
general tuberculosis most closely ts typhoid fever. During the first week, or even 
during the first 2 weeks, diagnosis may be very difficult In favour of typhoid fever 
are the persistence of headache, the presence of epistaxis, relative infrequency of the 
pulse-rate, diarrhoea and early tumioity of the abdomen. In favour of tuberculosis 
are a frequent pulse-rate, early cyanosis and intermission in the temperature curve, 
There is leucopema in both diseases. A positive blood culture occurs during the 
first week in most typhoid cases, and agglutination with the patient’s serum may 
reasonably be expected after the end of the first week. 

Course and Prognosis.— The introduction of streptomycin has altered the prog* 
nosis in miliary tuberculosis from certain droth to a recovery rate of about 60 per 
cent. The sooner treatment is started the more favourable the outlook ; early diag- 
nosis has thus become of great importance. 

Treatiuent. — This is the same as for ihe pulmonary form of miliary tuberculosis 
(see p. 1033). 

R. Bodlet Scott. 

LEPROSY 

Definition. — Leprosy is a chronic bacillary disease of low infectivity, peo^sr 
to man, caused by the Mycobactenum lepra, and associated with characteristic lesioM 
involving the skin and mucous membranes (nodular type), and the nerves {anesthetic 
type). Infection, however, may remain latent and clinical manifestations never be 
noted. 

iEtiology.^ — ^The disease has a widespread geographical distribution, occurring 
in Egypt, Asia, Africa, West Indies and the Pacific Islands, etc. It is not hereditary, 
and individuals of any age, sex and race may be attacked. Children are more suscept- 
ible than adults. Myco. lepra was dbeovered by Hansen in 1874; it is a non- 
motile, acid-fast bacillus occurring in laige clumps in skin lepromata, septal ulcers 
and nasal mucus, and has never been cultivated with certainty. The mode of 
spread is unknown, but intimate contact with lepers is essential; a history o| 
attendance on lepers, of living in the same house, sleeping in the same bed, or sei^ 
connection is fr^ucntly obtained. Only 3 per cent, of people, however, living with 
lepers develop the disease. 

Pathology.— Leprosy badlli spread through the lymphatics of the corium and 
subcutaneous tissues, producing gnmulomata of the skin and infection of lymph 
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glands ; the nasal and buccal mucous membrane, the eye, larynx and internal organs, 
such as the liver, lungs and testicles, may be sinularly involved and bacilli found. 
The nerves may swell, turn a reddish-grey colour and undergo an axonal degenera- 
tion ; scanty bacilli may be demonstrated in the endo- and perineiurium. Paralysis, 
muscular atrophy and deformity follow. 

Symptoms. — ^There are three main types of the disease — (1) nodular or cutaneous 
leprosy ; (2) anesthetic, neural or nerve leprosy ; (3) mixed leprosy. The incubation 
period IS uncertain, being 1 to 5 years in most cases, though occasionally persons 
develop it a fev’ months after coming into an infected area. Often bacilli remain 
latent for years, and intercurrent disease may be necessary to precipitate clinical 
leprosy. 

1. Nodular, Cutaneous or Leprontatods Leprosy. — ^This is the low resistant 
type, in which there is gross infection of both skin and nerves ; the neural signs are 
mild, since the invading orgaiusms fail to elldt any marked response from nerve 
tissue (Muir). Frodromata, which are marked, include leprotic fever, rigors, sweat- 
ing, progressive weakness, diarrhcea, alternating dryness and hypersecretion of the 
nasal mucosa and epistaxis. The first positive evidence is the primary exanthem, 
involving especially the face, buttocks, legs or arms, commencing as a slightly raised 
erythematous macule which later shows dissociation of sensation and absence of 
sweating; it may disappear, leaving some brownish discoloration, but soon fever 
recurs with a fresh eruption, and bacilli may be found in the blood. After one or 
two recurrences reddish-brown elastic nodules appear, often at the site of the old 
toacular rash, and these may become more generalised. Only the dorsal surfaces 
of the hands and feet are anected. The face acquires a leonine aspect from the 
enlarged nose, lobes of the car and pendulous cheeks. The hair is often lost, espec- 
ially on the outer third of the eyebrows, the nipples become prominent, the breasts 
may hjmertrophy and the mucous membrane of the nose, pharynx and larynx may be 
aff^d. Leprotic nodules often invoh'c the comca and iris. The further history 
varies ; the nodules may remain stationary, disappear or break down and suppurate. 
Ulcers may form on the eye, causing blindness, and the larynx and pharynx may be 
destroyed. 

2. ANffiSTiimc Leprosy. — ^Thb is a highly rcsbtant type, in which the infection 
of sldn and nerves b less, yet the neural signs arc more prominent since the reaction 
in nerve rissue is more marked. Frodromata consbt of mental depression, chilliness 
and malaise with neuralgic pains and parmsthesias, involving the ulnar, peroneal and 
fadal nerves. Numbness of the hands and feet, anesthesia of ulnar distribution, and 
ma^he, giving rbe to fiat, anasthetic patches resembling ringworm may be the first 
indications. These anesthetic patches may commence as erythematous or pigmented 
or depigraented areas and ultimately become dry and hairless. A quiescent stage 
may now set in until definite nerve lesioos appear. Demonstrable fusiform enlarge- 
ment, especially of the ulnar and great auricular nen’CS may develop, and wasting of 
^e hypothenar eminence associated with contraction of the third and fourth fingers 
is often seen. Muscular palsies and trophic lesions of the skin, naib and bones, 
including perforating ulcers, are common, and atrophies and contractures like claw 
hand may ensue. Necrosis or interstitial absorption of the small bones occur, and 
fingers and toes may disappear. The fifth and se\’cnth cranial nerves are sometimes 
attacked, and ectropion of the low’er lid, followed by comeal ulceration, is common. 

3. Mixed Leprosy. — Many cases ultimately become mixed in type, the nodular 
and nervous features either developing together or following one another. Tuber- 
culoid leprosy — so called owing to its hbtologtc^ resemblance to tuberculosis — b 
encountered m patients with a high resbtance. The lesions consbt of rabed plaques 
or of macules with rabed margins : ansstbesb b well marked, and the nerve branch 
supping the area b often thickened. 

Diagnosb. — Clumps of lepra badlti which have to be dbtingubhed from tubercle 
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bacilli can often be demonstrated in nasal macus, in scrapings obtained from nasal 
ulcers using a speculum, and in the serous exudate from granulomata of the skin. 
Tlie “ snip method ” of removing a small piece of skin with curved scissors, especially 
from the lobe of the ear, and making smears from its under-surfacc, is valuable. 
Gland puncture may also reveal bacilli. In pure nerve cases they can rarely be found 
unless portions of the nerves be examined. The differential diagnosis includes in 
nodular leprosy, lupus vulgaris, skin tuberculosis, sypliilis and yaws ; and in the 
anaesthetic type, syringomyelia, Morvan’s disease, progressive muscular atrophy, 
peripheral neuritis, cer\'ical rib, ainhum, scleroderma ana Raynaud's disease. 

The lepromin test is useful for determining the degree of sensitisation of the sUn 
to Myco. lepra or its products. The test consists of the intradcrmal Injection of about 
t)-I ml. of an antigen prepared from heavily infected tissue from a case of Ifpro- 
matous leprosy. The site of injection is examined daily. T%vo reactions occur, the 
early and the late. The early reaction appears svithin 48 hours as a small erythematous 
slightly indurated area, which fades by the fourth day. The late reaction is the signifi- 
cant one. It appears after 1 week and progresses to the third or fourth tveek. It is 
characterised by the appearance of a visible and palpable nodule at the site of Ae 
injection which may undergo some central necrosis. The lepromin test is positise 
in many apparently normal adults and in patients with tuberculoid leprosy, negative 
in lepromatous leprosy and negative or weakly positive in atypical or intermediate 
forms. It is thus of some value m determining the type of infection in a given patient. 

Prognosis.— -This is by no means good in more advanced cases, tliough with 
tatliei diagnosis and modern treatment the disease may be arrested, ^e txptctmcjr 
of life increased and cases sometimes cured. If the patient can tolerate maximal 
treatment and maintain a sedimentation rate below ten a good prognosis can generally 
be given. Nodular leprosy is particularly prone to such complications as tuberculosa, 
renal disease and pneumonia, and laryngeal and visceral involvement are serious. 

Treatment. — PKOPiiYtACiic. — Lepers must be excluded from acting as cooks, 
vvaiters, etc., and segregation properly and humanely earned out is best for all parries 
concerned. Contacts who have lived in the same houses as lepers should be bacterio* 
logically examined every few months for at least 5 years. 

CuRATm. — As in tuberculosis, the first essential is to increase the general resist- 
ance of the patient by good food, fresh air, regulated exercise, and to eradicate inter- 
current diseases such as ankylostomiasis, malaria, etc. The confidence and active 
co-operation of the patient are essential. According to Muir the erythrocyte-sedi- 
mentation test affords a valuable index to the patient’s resistance, slow sedimentation 
being favourable. Only when the resistance is high, and the general state of health 
satisfactory, should special drugs be used with the object of clearing up IcpromatJ. 
otherwise lepra reactions, with increase in the local lesions, fever and bacilianiia in 
nodular leprosy and agonising pain in nerve cases, may develop. Too large and too 
frequent treatments with speaal drugs are dangerous, the aim being to avoid lepra 
reactions and to keep the health of the pauenc at the highest level. Special drugs 5 
the oils of the hydnocarpus and chaulmoogra group have been in use for centuries. 

Chaulmoogra oil and its ethyl ester administered by the oral route often upsel 
the stomach and should not be given intravenously ; they may be injected into the 
muscles, the subcutaneous tissues or the demis. A 3 per cent, solution of chaul- 
moogra oil is generally injected twice weekly commencing W'itli 0-5 ml. and increasing 
to 5 ml. Sinularly, ethyl ester preparations may be given twice weekly commencing 
with 1 ml. and increasing to 5 ml. 

The sulphones, including the parent substance diamino-diphenyl sulphone 
(D.D.S.) have recently been found of definite benefit in the severe lepromatous typ® 
of lesions which are least responsive to treatment with chaulmoogra preparahoo. 
Several different sulphone derivatives haw been tried including Prorain (Promanide). 
Diasone, piomholc and Sulphctione. All sulphones must at first be given in small 
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doses. The dose is gradually buUt up over the couree of 2 or 3 months to the maximum 
recommended. Toxic effects are likely if the dose is too large to begin wth or built 
up too quickly. Gastro-intcstinal symptoms including vomiting may occur ; jaundice 
and agranulocytosis have been reported. Lepra reactions and sometimes a condition 
resembling erythema nodosum usually accompanied by fer’er may also result from 
over-active treatment. One of the most serious side-effects is the development of 
se%’ere anaemia. Any substantial fall of bsemoglobm concentration calls for immediate 
reduction or cessation of treatment. When patients arc anasmic, with a hemoglobin 
viiw below 70 per cent., they should receive treatment with ferrous sulphate and, 
if indicated, with liver preparations before sulphone treatment is started. 

Patients on sulphone treatment thus need to be carefully watched, especially in 
the early months of treatment. Periodic examination of the red cell count and hajmo- 
globin concentration should always be carried out- 

Treatraent should be temporarily suspended or considerably curtailed if toxic 
side-effects develop. After these have subsided, treatment must be re-established 
cautiously and slowly. 

The effect of sulphone treatment on the clinical course of leprosy is best seen in 
Icpromatous cases, in which the physical signs steadily regress. The first effects 
noted include the healing of ulcers, clearing the nose and the arrest of eye complica- 
tions with improved vision. Next the tendency to chronic and subacute allergic 
reaction lessens, and nodules become flattened and absorbed. Finally, the niunber of 
badlli in sections of the skin and in smears from the nose decreases m number. Bacilli 
may apparently disappear from lesions after long continued treatment. 

Sulphone treatment must be continued for months, if possible for some years. 
Some authorities believe it should go on at intervals for life. It is not yet possible 
to say whether cure results from sulphone therapy. Many cases respond remarkably 
but othen apparendy equally successfully treated nwy relapse if the treatment regime 
is _ relaxed or stooped. Any erjihematous or raised appearances of the skin, or 
thickened and tender nerves may indicate acuvit>' of the disease. 

Patients should be free from Myeo. Upra for at least 2 years before discharge ; 
even then it is not possible to say whether the condition is really cured or merely 
arrested, for leprosy is notoriously a disease of remissions. 

Desirable maximal adult dosages of some sulphones are given below. Children 
usually take these drugs well and are dosed according to age and weight. For ex- 
ample, Adams states that a child of 12 years should be given half the adult dose. 
As stated above, small doses should be given at first and the maximal dosage reached 
only after 2 or 3 months. 

Dosage of sulphones is often restricted to 6 days in the week. Some authorities 
recommend that treatment should be given for 3 weeks out of every 4. Others give 
treatment daily and continue for long periods without intermission. 

Dumino-diphenyl sulphone (D.D.S.). — It is generally agreed that sulphones act 
by virtue of the liberation of the parent substance diamino-diphenyl sulphone {D.D.S.), 
which is now coming into wider use. 

Dosage of D.D.S . — As "with other sulphones, the dosage must be small to begin 
"ith. Full dosage is reached in about 2 months, at which stage a maximum of 600 
"^5' is given iveekly in the form of tablets taken aJfter meals. Doses of 50 to 100 mg. 
are given daily for 6 days each week ; alternatively 300 mg. may be given tiivice weekly. 

SuLPimrRONE. — Oral doses up to a total of 18 to 21 gr. weekly may be given in 
divided doses thrice daily after food. Aqueous 50 per cent, solution is equally effective 
and cheaper, given in doses of 300 rag. thrice ^Uy, 

_ Dl^sone. — Muir recommends doses of 900 mg. thrice daily after food for 6 daj’s 
week, treatment being given for 3 out of every 4 weeks. Doses of up to a total 

^ 8* per week have also been successfully given. 

Thiqsemicarbarzone (Tiiiacetazone). — Given orally up to a maximum dose of 
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ISO mg. daily, this drug has been used successfully as an alternative in individuals 
who are intolerant to sulphoncs. 

Lcpni reaction should be treated with diaphoretics such as aspirin, phenacctia, 
hot dnnks and calcium and alkalis in large doses. In nerve leprosy ^e agonising 
pain may be relieved by adrenaline intramuscularly or ephedrine given orally or by 
infiltration of tlie nerve. Vitamin B„ given by intramuscular injection and by the 
mouth, in large doses, may lead to disappearance of ncuritic pain, and a diminution 
in the tenderness and swelling of the nerves. 

Potassium iodide is a dangerous drug, but Muir uses it in the late stages of treat- 
ment when the resistance is high and the case has become bactcria-free. Diathemiy 
is of value in subacute and chinnic nen'c lesions. If the ulnar nerve is bound down 
to bone— especially at the elbow — freeing adhesions and linear incision of the sheith 
with or without removal of fibrous tissue may bring relief. Abscesses occurring in 
the ulnar or other nerves should be Incised ; drainage is rarely needed. 

N. HAAnLTON FAiwxy. 

COLIFORM BACILLUS INFECTIONS 

The coliform group has been expanded to include, in addition to tlie original 
Bacterium eoli and Salmonella fyphi, the organisms of bacillary dysentery {Sk^ella 
dyrenteria), of the paratyphoid fevers {Satm. paratyphi) and those rcspoosible for 
some cases of food poisoning, such as Salm. enteritidis, typhumurium, choUra^svis and 
others. Here, infections for which Baet. colt is responsible are alone considered, but 
there are many strains of the organism which differ among themselves m patbogenirity, 
virulence and cultural behaviour. 

Modes or Intection.— In health, coliform bacilli are confined to the intestine. 
The modes of infection of parts of the body other than the bowel are at times \trj’ 
apparent, at others obscure. Of any particular tissue there are three possible routes 
of infection : (I) The direct route, that is, by the immediate transference from the 
bowel to the infected area ; (2) by the lymphatics and (3) by the bhod-stream. In 
some infections, e.g. of the gall-bladder, pericolic tissues, pelvic ^lular tissue, etc., 
the direct route is no doubt the one generally followed. Of the two indirect routes, 
however, some doubt exists as to tlie more likely one in certain cases, such as infe^on 
of the urinary tract especially ; in some instances of this latter important condition 
it is clear that invasion takes place again, directly, through the urethra. The cystitis 
which still occasionally follows the use of the catheter illustrates this ; and the greater 
frequency of cystitis in girls than in boys at the napkin age has ^en adduced in favour 
of this route. In the acute pyelitis complicating or following typhoid fever, it is 
highly probable, though not certain, that infection proceeds via the blood-stream to 
the kidney, and thus to the pelvis. But in those acute primary infections of the urinary 
tract, which are so common in both sexes, the mode of entry of the bacillus of the 
kidney pelvis is problematical. 

Sites or Infection. — The sites of infection by coliform bacilli are very numerous. 
Mewdon vjdl Qu\y be twade bere of tbos* -wWiAi form the basis of impoTUuA dv&e^ae- 
processes which demand recognition and treatment in practice. 

1. The botoel itself may be the site of infection. Tnis may take place (o) because 
the infecting strain of coliform bacillus has absolute pathogenic qualities ; or W 
because the virulence of one or more of the usually saprophytic strains is increased; 
or (c) because the resistance of the mucosa is lowered by chemical or physical changes 
or by infection by another pathogenic microbe. From one or more of these factors 
acute gastro-enteritis, enteritis or entero-colitis may ensue. Poisoning by Sabn- 
enteritidis, the result of eating contacunat^ food, is an important instance of (<')» 
and perhaps also of (a) combined with (e). Atypical coliform baalli are often isolated 
from the stools of patients with acute gastro-enteritis, but their importance as a cause 
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of this disease remains problematical, except in certain cases in infants where their 
etiological r61c has been established. 

2. Gall-hladder se^iis is closely associated trith coliform bacillus infection. It is 
commonly held that infection of the gall-bladder by this microbe is one of the im- 
portant factors in the evolution of cholelithiasis. However this may be, it is certain 
that coliform bacilli are frequent infecting agents in cholecystitis, bo^ acute and 
chronic. The fact harmonises witli the known frequency of gall-bladder infection 
during typhoid fever. 

3. Appendix inflammations, diverticuUtis, pericolic suppuration and local peritonitis 
complicating intestinal conditions, arc all of them associated with coliform bacillus 
infection, and in many instances uith this alone. 

4. The vrinary tract is infected with great frequency, with how great frequency 
we are only now realising, as the result of systematic cultivation of the urine in doubtful 
cases of the condition, and in obscure cases of illness in which no such condition 
is at first suspected. The presence of coliform bacilli in the urine may derive from the 
discharge of an infective focus adjacent to the urinary tract, in the prostate, urethra 
or pericolic tissues, or may be due to true infection of the urinary tract itself, pyelitis, 
pyelonephritis or q-stitis. Concerning the former, no more need be said in this place. 

Coliform Bacillus iNFCcnoN op tiib Urinary Tract. — The cases met with 
may be conveniently described as falling into three groups. 

(i) Acute cases. — In the majority of these cases the infection appears to arise in 
the pelvis of the kidney; some are undoubtedly vesical in origin ; in not a few it is 
uncertain where the infection begins. The disease is at times fulminating in its 
acuteness, belne ushered in by rigors, high fever (103* to 105® F.), delirium and great 
drowsiness. More often the symptoms are abrupt and severe, but not alarming. 
There may be pain and tenderness in the loin, though both may be absent, and one 
or other wdney may be tender under bimanual examination. But in more cases 
than not there is a striking absence of both physical signs and focal symptoms, so 
that, unless the existence of the disease is borne in mind, and the urine is examincii 
carefully, the patient is thought to be suffering from “ influenza 

la those cases in which the bladder is, from the first, markedly affected, symptoms 
of dysuria are present — frequency, pain and strangury. Such s;^ptom3 draw atten- 
tion, of course, to the nature of the process. 

The urine shorvs a great range of ^•a^i3tions in its features. There may be a franlc 
hamaturia, a fart which is not so wdely known as it should be : coliform bacillus 
infection is the explanation of a large number of obscure cases of hematuria. The 
amount of pus is very variable — it may be very considerable, or it may be represented 
ody by leucocytes seen on microscopic examination. In very severe cases portions 
of the bladder mucosa may be shed in the form of sloughs, but this is uncommon. 
The number of badlli present in the urine varies greatly ; in some cases they are so 
abundant as to constitute by far the greater part of the total sediment. The colour 
and amount of the urine depend upon the degree of pyrexia and the amount of fluid 
ingested. Constipation is the rule, the tongue is generally covered by a creamy fur 
and anorexia is common. As in so many acute coliform bacillus infections, the mental 
state tends to depression. 

The disease is often a strikingly dramatic one in children ; it is one of the few 
conditions which may be associated with a rigor, and there is a maximum of febrile 
reaction with lassitude and even stupor, and a minimum of serious effect upon the 
Vital organs. It is not very uncommon to see a temperature of 105® or 106® F., with 
big intermissions ; the child is very ill during the pyrexial stage and comparatively 
well when the temperature falls. Marked drowsiness, even stupor, may occur ; such 
a condition, indeed, should raise a suspicion of this infection in the absence of signs 

^l^omgitis. The disease is not very uncommon even in babies. 

The course of the disease varies much. Prompt recognition of its nature, leading 
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to appropriate treatment, usually results in defervescence and the dbappcarance of 
pus and bacilli from the urine in 7 to 14 days. But some of the cases last many weeks ; 
It is fair to say that this is not seldom due to failure to diagnose the condition, or to 
employ efficient measures of treatment. 

Relapses are very common even when, mth chemotherapy, the urine is rendered 
sterile and the symptoms are relieved. Of complications, prostatitis and epididpiitis 
are those most often seen; urethritis may occur; pyelonephritis, especially in young 
children, may be the precursor of renal failure in later life. It is interesting to record 
that epididymitis may be the first sy-mptom of the disease. This has, in the past, 
been frequently mistaken for tuberculosis. 

(ii) Recurrent cases. — A not uncommon type of case is that in which stTOptoms 
of acute or of subacute infection occur at intervals over a number of years, the condi- 
tion of the patient and of the urine being natural between the attacks. Recurring 
hxmaturia, thought to be due to acute nephritis, to tuberculosis or to ploilus, u 
sometimes due to this condition. The probable source of these re-infectlons in any 
individual case is the colon. 

(iii) Chronic eases. — ^These are cither (u) the sequels to acute attacks that have 
never completely resolved ; or (6) they arise insidiously ; or (c) they follow instru- 
mental procedures or operations upon the urinary tract; or (d) ffiey complicate 
mechanical defects, acquired or congenital, such as stricture, enlarged prostate ^d 
hydronephrosis ; or (e) they occur as secondary infections in cases of renal or vesical 
calculus or of tuberculosis. 

The symptoms in these chronic cases vary greatly. In one group it is the general 
toxic state that is the main feature— a sallow complexion, loss of tone, a low blood 
pressure, colon dyspepsia, ansmia, headache and backache. In another group the 
local sjTtiptoms predominate — Increased frequency of micturition, which may be 
extremely trydng, pain during or after the act, and referred pain and discomfort in 
the vested rone. In a third group there is little or no interference with health, genra 
or local. The importance of chronic polynephritis as a cause of hypertension has 
only recently become apparent. 

The urine in chrome infections shows as much variety os do the aymploms. The 
characteristic “ fishy” odour is rarely absent; the reaction is generally acid, but 
infection by Proteus renders the urine strongly alkaline ; the amount of pus present 
may be very little or may be considerable, but the degree to which the patient is 
troubled by no means corresponds to the degree of pyuria; mucus is in ex«ss: 
bacilli are constant and, like the pus, are very variable in quantity. Haematuria is 
uncommon in chronic infections, but it is easily induced by instrumental inv«tiga- 
tion, as are also *' fiarcs-up ”, of the chronic state, with the production of rigo^ 
high fever, severe malaise and oliguria. For this reason, methods of differential 
diagnosis which do not involve instrumentation should be employed before the patient 
is subjected to cystoscopy or ureteric catheterisation. Diagnosis rests upon the isola- 
tion of the organism from a dean spedmen of urine. Of particular importance is the 
differentiation of the condition known as abacterial pyuria — a subacute illness char- 
acterised by pyuria, frequency of micturition and strangury, which yields rapidly 
to intravenous injection of neo-arspbenamine. 

Bacilluiua. — This term is properly applied to a urine which is loaded 
bacilli, but in which there is no pus, or, at most, a few leucocyrtes seen on microscopic 
examination. It is usually of short duration. The appearance of the urine is char- 
acteristic : shimmering when agitated and viewed by transmitted light. The smu* 
already referred to as so typical of colon bacillus urinary infections is usually present 
here also. 

Other Sites or Coliform Baciu.ws Infection. 

(i) The uterus and Fallopian tubes are sometimes the site of infection, as in 
petal sepsis ; but tlie infection is then usually a mixed one, with streptococci. 
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Hi) Some situations quite remote from the bowel are now and again infected by 
coliform bacilli — the middle ear, the pleura, the bronchial tract, bones and joints. 
Infection of the middle ear occurs as the result of impure water in swimming-baths. 

Bact. coli septicemia, unless it occurs as a tcrmmal event, in which form it is 
not at all uncommon, is rare. When it does occur, however, it is by no means always 
fatal. Septic endocarditis, due to coliform badlli, is rarer still. 

Treatment. — Only the treatment of coliform bacillus infection of the urinary 
tract is of present relevance ; the therapeutic problem with infection in other sites 
is common^' surgical. 

The pnndplcs of treatment are simple : to determine the sensitivity of the 
infecting organism to the various chemotherapeutic and antibiotic agents, and to 
administer, in an attempt to sterilise the urine, the drug thus shown to be most suit- 
able ; to correct, where necessary, any mechanical defects in the urinary tract or other 
abnormalities which may have led to infection. 

General measures depend upon the severity of constitutional symptoms. In acute 
infections the patient is confined to bed and encouraged to drink 4 to 5 pints of fluid 
in the 24 hours. Sufficient sodium bicarbonate ana potassium citrate to make the 
urine alkaline will relieve strangury. 

A catheter or “ mid-stream " specimen of urine should be sent to the laboratoiy 
for isolation of the infecting organism and tests of its sensitivity. Treatment \vith 
sulphonamide (see p. 24) should be started immediately this has been done, with- 
out awaiting the pathologist's report. The great majority of these infections respond 
rapidly to sulphonamide ; if the report later shows it to be unsuitable, a change should 
then be made to the drug to which the organism is most sensitive. Treatment should 
continue until the urinelias been sterile for 4 days. 

In more chronic cases it is justifiable to await the result of sensitivity tests, although 
time may be saved by administering sulphonamide immediately tlie specimen has 
been taken. 

Particularly in chronic or recurrent cases, the possibility of some mechanical defect 
in the urinary tract must be considered. Tliese include enlargement of the prostate, 
calculus, hydronephrosis, cystocele, stricture and various congenital anomalies. Intra- 
venous pyelography, cystoscopy and ureteric catheterisation may be required for 
their demonstration and treatment will include their correction where possible. 

Chemotherapy and the antibiotics have proved so effective in treatment, that the 
various adjuvant measures, preriously deemed necessary, have faded into unimport- 
ance. It 13 true that the bowel must be the source of all coliform bacillus infection, 
but the path followed by the organism is uncertain and the association with colonic 
disease uncommon. If such an association is noted, the disease or disorder of the 
colon must be treated on its merits. 


TYPHOID FEVER 

Synonyms. — Enteric Fever ; Gastric Fever; Typhus Abdominalis. 

Definition. — ^An infectious fever characterised by pyrexia of continued type, an 
emption, in crops, of rose spots, enlargement of the spleen, abdominal tumidity and 
bowel disturbance. Ulceration of the small intestine and enlargement of the mesen- 
teric lymph glands and spleen are distinctive lesions. 

Typhoid is a septicemia caused by ingestion of the Salmonella typhi of Eberth, 
which IS absorbed by the lymphatics of the small intestine and carried to all parts 
of the body ; it settles in the agminate glands (Peyer’s patches) of the intestine, the 
mesenteric lymph glands, spleen, liver, g^-bladder and bone-marrow. Those organs 
whi^ have excretory ducts, e.g. the liver and gall-bladder and the kidneys, as well 
the intestinal tract, form the chief channels of dirniaation, 

4 
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Etiology. — Sdlm. typhi is a flagellated rod-shaped, Gram-negative organism, 
about 3/i in length and 0-6^4 in thickness. It is actively motile and easily gro\va on 
artificial media. It belongs to the enteric group of organisms, a group which includes 
also the paratyphoid baciUi {Satm. para^pht). It grows best at blood heat and is 
quicldy killed by boiling water, and vrithm 15 minutes by exposure to a temperature 
of 60® C. (140* F.). It may survive for a considerable time in ice, and also lor some 
days in fresh or salt water. It resists d^og, so that typhoid may also be propagated 
by dust or by articles soiled by typhoid excreta. It has been found alive in the 
mantle-cavity and intestines of oy’sters, mussels and other shell-fish which have lived 
in sewage-contaminated water. It multiplies freely in butter and In milk, and may 
survive in unripened cheese. 

The toxins are mainly intracellular. Inoculation of animals produces a septicaama 
vvitbout die intesUnal lesions seen in man. Even in the latter the disease at times 
occurs without produdng intestinal ulcers. The serum of those infected has a specific 
agglutinative influence on cultures of the organism, a fact which is made use of in 
diagnosis, and at certain stages the bacillus can be cultivated from the blood, bone- 
marrow and bile. In man, infection is introduced by the alimentary tract, and is 
derived, directly or indirettly, from a human source, man being the only rescn'Oir 
of the disease. Typhoid baalli can be differentiated into types by the use of specific 
Vi bacteriophages, a useful measure in tradng sources of imection. 

'^hotd occurs in all parts of the world, but is most rife in tropical and sub- 
tropical countries. In Great Britain it is most prevalent in the months of September, 
October and November ; in other countries the rruLvimum inddenec corresponds to 
the warm season. A hot, dry summer increases the prevalence in the autumn. As 
epidemic recrudescence is believed to occur every 5 or 7 years. Rather more males 
than females are attacked, and the greatest susceptibility is benveen tlie twentieth 
and twenty-fourth years. Infants are rarely infected. After the thirtieth year there 
is a progressive fall in Its inddence. It is rare but not unknown in old 

One attack confers immunity, which usually lasts for life, but second and third 
attacks have been reported. Where typhoid is endemic a proportion of the community 
acquires immuni ty without having passed through a recognisable attack. The aup^ 
posed racial immunity of certain peoples may in reality acquired through infectioa 
contracted in childhood. Fatigue and overtvork are favouring factors, and no condi- 
tion predisposes so much as does war to typhoid and paratyphoid infections, owing 
to the aggregation of susceptible subjects under conditions of defective sanitation, 
fatigue and cihaustion. Prophylactic vaednation has found its greatest triumphs 
under these conditions. 

Propagation is from the human source and may be indirect or direct. Of indirert 
causes aerial infection, apart from the influence of wind-borne dust and of flies, is 
very doubtful. Drinking water supplies contaminated by sewage or by the excretions 
of a carrier are the most common cause of widespread outbreaks. Milk, ice-cream, 
unripened cheese, butter and other aiticlea of food may also act as local diffusers of 
infection. Celery, watercress and other green vegetables, eaten uncooked, also spread 
the disease. Of shell-fish, oysters, mussels, cockles and periwinkles are dangerous. 
Fomites, enema syringes, bedpans, etc., which have been soiled by typhoid e-xcreu 
undoubtedly act as infective agents. Laboratory workers have been infected by tb«r 
cultures. 

Direct contagion plays but a small part in the production of epidemics, but assumes 
importance in causing localised outbreaks, infection being conveyed by the feew. 
the urine, the vomit, &charges from abscesses and possibly by the sputa. The chief 
danger arises with mild and unrecognised cases and precocious carriers {i.e. by in- 
fected susceptibles who have not yet succumbed to the disease). Strict attention to 
persona! cleanliness and proper disinfection of excreta, soiled Imen, feeding utensils, 
etc., go far to eliminate infection, and prophylactic inoculation is a great safeguard. 
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Of Convalescents from typhoid, a small pnmortion, about 5 per cent., continue to 
pass bacilli, often intermittently, in the stools for months or years. These are kno\\Ti 
as intestinal carriers. They may appear to be quite healthy, or may suffer from 
periodic intestinal disturbance or from symptoms referable to the gall-bladder. 
Tjphoid bacilluria occurs in perhaps 25 per cent, of the cases of typhoid, but is, as a 
ndc, quite transitory, urinary carriers being much less common but possibly more 
dangerous than intestinal carriers. Carriers are particularly dangerous when they 
happen to be engaged in handling food, milk or water supplies. 

The endemic occurrence of typhoid in certain localities is now attributed to the 
influence of human carriers rather than to the jpersistence of infection in the soil, 
although it is an imdaubted fact that the t}’phoia bacillus may persist far a time and 
even multiply in sewage-infected earth. 

Patholo^. — ^Tlie portal of infection is the intestinal lymphatic system. The 
bacilli multiply in the liver, spleen and mesenteric lymph glands during the incubation 
period. A oacteriamia initiates the finical onset and excretion in the bile soon 
follou’s. It is now, contrary to former conceptions, held that the Peyer’s patches are 
not involved until the septicssmic stage. 

The characterisric lesions are in the small intestine. Proliferation of the large 
mononuclear phagocytes of the reticulo-endothelia! system is the distinctive reaction. 
In the early stages the Pej-er’s patches ate swollen, the swelling attaining its height 
about the tenth day of the disease. The solitary follicles of the intestine are similarly 
affected and a diffuse catarrh of the whole intestinal tract, including the stomach, 
may be present. Necrosis ensues in the lymphoid masses, and sloughs are formed, 
the separation of which occurs during the third and part of the fourth weeks. In 
some cases, resolution may take place trithout necrosis. The ulcers are ovoid and 
lie along the long a-ris of the bowels. Those which arise in the 5oIitar>’ follicles are 
more circular. The edges of a recent ulcer are undermined, and the floor shows 
smooth muscular fibres, or the peritoneal coat. Perforation or haemorrhage may 
ensue. Immediately above the ileo-cmcal valve sinuous tracts of ulceration may be 
evident. Ulceration of the large intestine is rare. The ulcers heal without contraction 
in a week or 10 da3's. Their iimamed bases very rarely give rise to peritoneal adhesions 
or bands. ^Vhen perforation occurs it b usually in the lower ileum, where ulceration 
is most intense. It may, however, happen in other situations. 

The mesenteric lymph-glands are inflamed, but rarely suppurate. The spleen 
is swollen, soft and cherry red, an acute reticulo-endothelial hyperplasia being present. 
Splenic infarction may occur, but rupture is rare. The liver presents a parenchy- 
matous degeneration with minute areas of focal necrosis which originate in clumps of 
macrophages lying in the blood sinuses. Siimlar foci {i^koid nodules) may be found 
in the spleen and in the bone-marrow. Infection of the gall-bladder may occur 
ivith subsequent formation of gall-stones. Pylephlebitis is a rare complication. 
Cloudy swelling of the kidneys is the rule. In chronic urinary carriers inflammation 
of the renal pelvis or urinary bladder may be found. 

The myocardium undergoes fatty and granular degeneration. Hypostatic con- 
gestion of the lung bases is the rule with, it may be, distinct broncho-pneumonic 
consolidation. Gangrene, abscess or infarction of the lungs b rare. Ulceration of 
the larynx may occur, the ulcers being found in the neighbourhood of the arytenoid 
cartilages, or at the base of the epiglottis. Necrosb of the cartilages sometimes 
ensues, Zenker’s vitreous degeneration of musde b particularly marked. It affects 
the stnught muscles of the abdomen, the adductors of the thigh and the diaphragm ; 
jupture of muscle and hiemorrhage may result. Osteo-periostitis of the tibia, verte- 
br$ and other bones may be due to infection wirii the typhoid badllus or to secondary 
mvadere. Superficid abscesses, degenerative changes in the central nervous system 
pr peripheral nerves, and venous thrombods are also possible sequels of typhoid 
infection. 
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Symptoms and Course. — The period of incubation averages from 10 to H days, 
but may be as short as 3 days or as long_ as 3 weeks. During this period symptoms 
are generally absent, but ill-defined malaise or, more rarely, gastro-imcstinal distmb- 
ance may occur. 

The onset is generally insidious with chilliness, lassitude, loss of appetite and 
muscular pains. Symptoms which are particularly suggestive are frontal headache, 
oozing epistaxis, slight bronchitis and disturbing dreams. The tongue becomes 
furred, and the mouth dry. The hearing often becomes less acute and a brightness 
of eye may be noticeable. The bowels are loose or constipated. The patient may 
not tike to bed for a day or two. The temperature mounts gradually, being a degree 
or more higher each succeeding night with morning remissions. By the end of the 
first week the clinical condition is <diaractcristic. The aspect is heavy and the cheeks 
ate flushed. The Ups and mouth are dry, and the dorsum of the tongue covered with 
a dirty white fur, the tip and edges being raw. The abdomen is sH^tly tumid, with 
gurgling in the right iliac fossa. The bowels are perhaps loose, several liquid motions 
like pea soup being passed in the 24 hours ; sometimes, however, there is constipa- 
tion. The spleen may already be palpable. A characteristic feature is a moderstely 
full but easily compressible pulse, the frequency of which is not increased in propor- 
tion to the temperature. The respiration is accelerated. The temperature wifl by 
now have attained a maximum of 103“ to 105* F., still showing morning remiaioas 
of about 1®, and is unstable, reacting quickly to minor disturbances. The urine u 
high coloured and concentrated, and the skin usually dry. Thirst and headache are 
the cluef complaints. 

The rose spots usually make their appearance towards the end of the first 
sometimes on the fifth day, more often behveen the seventh and twelfth.^ Each spot 
is a circular, slightly elevated papule of a pale pink colour from 2 to 4 mm. In diame^t 
disappearing on pressure. The rash should be sought for on the abdomen, the flai^ 
the sides of the chest and the back. The spots appear in successive crops, each one 
fading in 3 or 4 days, and leaving a transitory brownish stain. Ohert the eruption 
is scanty, a fetv spots only being seen; occasionally it is very profuse, and invohes 
the limbs as w ell as the trunk. The face usually escapes. Minute sudaminal vesldes 
occasionally cap some of the spots. The eruptive period lasts from 10 days to 3 weeks- 
A profuse rash docs not necessarily indicate a severe attack. The spots are due to 
bacterial embolisms. 

By the second week the fever has reached its fastigium. Tlie temperature main- 
tains its le\cl with slight morning remissions, the headache may abate, out prostration 
increases and the other symptoms are more severe. The lips become cracked, sordes 
accumulate on the teeth, the abdomen becomes more distended and diarrhcca 
a marked feature, the stools being liquid, yellow in colour, alkaline and foul. They 
may be chocolate-coloured or red from admixed blood and small shreds of tissue, of 
actual sloughs may already be present. The evacuations are not accompanied by 
colic or tenesmus. The spleen b now larger. Tlie pul^-ratc will have quickened to 
a frequency of 112 to 140. It is often dicrotic, and the heart souni enfeebled. 
bases of the fuwgs may now show s^na of hypostatic tongratiem, and Ata sespinuot 
be more accelerated with slight lividity of the lips and face. The initial headache 
is replaced by delirium of a muttering character, and muscular wasting is rap^ 
The urine may be albuminous and scanty. Patients may succumb during this pen'W 
from toxamia, or towards the end of the second week from perforation of the bowel 
or intestinal hemorrhage. 

During the tliird week Improt'ement should occur, die temperature beconii^S 
more temiuent in type, the monung reading falling more rapidly than that of 
evening. The tongue cleans and appetite begins to return. During the fourth wk* 
defervescence may be completed, the temperature usually remaining at a subnornul 
level for some time. In severe infections, however, the third week is a period o* 
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Increasing anjdetj’. The symptoms increase in scv'crity and the patient may pass 
into the “ typhoid state ”, lying on the back in a semi-stuporous condition. The 
pulse and heart sounds become more and more enfeebled, the pulmonary congestion 
increases, the extremities become blue and cold, subsultus tendinum appears, and 
the evacuations are passed unconsciously. Sometimes there is retention of urine. 
Extreme abdominal distension may supervene, and the occurrence of perforative 
peritonitis or of hxmorrhage from the bouel is more than ever to be dreaded. In 
such severe cases the fever may be prolonged through the fourth and fifth weeks 
before any signs of defen'cscence appear. They are not necessarily fatal. 

Convalescence after a severe attack is always protracted. The temperature is at 
first subnormal, and remains in a very unstable state. The heart sounds remain 
enfeebled, and the pulse is often rather fast or easily quickened by exertion or excite- 
ment. The elTort of standing and uialking is difficult and painful. The appetite, 
however, is good, and the weight rapidly increases. The aspect gradually becomes 
less ansmic. Slight peeling of the sHn, loss of hair and ridging or furrowing of the 
nails is often noticealale. During this period the feet and ankles may show slight 
ttdema, and cutaneous abscesses or localised bone abscesses may occur. Thrombosis 
may appear in the veins of the calf or thigh ; it is tlie chief complication of early 
convalescence. 

Relapse. — ^Tendenej’ to relapse is a marked feature of typhoid fever, and shows 
itself in from 5 to IS per cent, of the cases. The rebpse may occur during actual 
dcfen’esccncc, but more commonly develops after an afebrile period of a tveek or a 
little longer. The 8}*mptoms arc a repetition of those of the original attack, but in a 
mitigated form, the fever reaching its acme in a shorter time, and the whole duration 
being 10 days or a fortnight. The spleen enlarges again, a new crop of rose spots 
usually appears, fresh ulceration of the bowel occurs and blood culture may again 
prove positive. On occasions, the relapse equals or exceeds the origmal attack in 
seterity, and may even prove faul. Second and third relapses are not unknown. 
Spurious rebpses arc recrudescences of fever during convalescence, of short duration 
and unaccompanied by definite symptoms. Their explanation b often obsrare. 

VARnmis. — The fact that tj-phoid fever may show great variations in its clinical 
characters, and in the se^-erity and prominence of different symptoms, has led to the 
description of many special tjpes. Different epidemics may differ much in their 
salient features. 

Variations in onset . — The onset of symptoms is sometimes sudden, it may be 
wtK rigors and vonuting. The temperature rises quickly, and delirium may super- 
\ene early. In such cases, death may occur during the second w’cek, or the disease 
may gradually assume the ordinary tjpe. In exceptional cases, severe bronchitis or 
pneumonia may mark and mask the onset, and the true nature of the infection may 
be oyeriooied. The pTomincDtre of meningea) aymptoms may lead so confusioj) 
'^ith cerebrospinal fever, and the differential diagnosis only be possible by examina- 
tion of the cerebrospinal fluid. If typhoid meningitb is present, lymphocjtes or 
poljTnorphs predominate, according to the severity of the infection, and the typhoid 
haciUus grows on culture. More oammonly the condition is better described as 
meningismus ; the Quid b under tension but clear ; it is sterile and the sjTnptoms 
quickly subside after lumbar puncture, to be succeeded by tlie more typical signs of 
tj^hoid fever (see also p. 61). Yet another occasional mode of onset is with a 
primary acute hxmorrhagic nephritis. When acute gastro-intestinal symptoms signal- 
ise the invasion, appendicitis or irritant poboning may be simulated. An onset with 
faucial angina sometimes occurs. 

The terms pneutno-typhoid, memngo-typhoid and nephro-typhoid have been used 
to designate some of the above-mentioned types. 

. Variations in course. — There is an ambulatory form in which febrile dbturbance 
IS generally slight, and the patient continues about during the whole or the greater 
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part of the illness. Some such cases end in recovery; but oiiiers run a very serere 
course, the patient taking to bed about the end of the second week with aggravated 
symptoms, or succumbing to hasmorrhage from the bowel, perforation, acute aellrium 
or circulatory failure. Mild and abortive forms of tj-phoid also occur in which the 
fever is insignificant, or, after a well-marked onset, ends in a rapid defervescence 
between the eighth and fourteenth day. An afebrile form is known to occur in the 
enfeebled or those exposed to great hardships. 

Variations due to age, pregiicmcy and other causes . — ^'Fyphoid fever is rare in infancj’, 
but becomes more frequent in childhood, and then, generally, the symptoms sre 
mild, the pyrexia of short duration and sometimes of a markedly^ intermittent w 
remittent type. A primary brondiHis or gastro-enteritis may be simulated. Sudi 
conmlications as perforation or hmmorthages are rare. 

In the aged, particularly in those over 60, tjmhoid tends to run an unfavouiaoh 
course, hypostatic pneumonia and circulatory failure being common. 

Abortion or premature delivery takes place lo from 50 to 70 per cent, of pregn:^ 
women who contract typhoid. The fottus is dead or, if born alive, usually succuffife 
to an acute typhoid septicamia. The prognosis as regards the motlier is not especially 
influenced. 

In malarial patients the onset of typhoid may be sudden, with a typical rijit; 
but the severe symptoms proper to typhoid develop later. On the other hand, sub- 
tertian malaria may closely simulate typb<rid in its commencement. 

Chronic alcoholism exerts a very unfavourable influence. Pre-existing pulmosu^ 
tuberculosis is apt to advance rapidly during convalescence from the fever, w 
diabetics typhoid often runs a mild coune. 

Speciad Symptoms and CompUcations.— Z)j|nlive iviteei.-— Suppurative par- 
otitis is attributed to duct infection, and occaston^ly leads to cellulitis. Attenttw 
to the cleansing of the mouth goes far to prevent it. Ulcers sometimes appear on tlit 
pillars of the fauces and the pharyngeal wall (Difroet’i wfcerotions). Diarmcea is not » 
constant feature, some patients being constipated throughout the disease. TTie 
fhcea often disappears mer a few days’ dieting and hospital treatment but in grave 
infectiona it may he severe and persistent. 

Meteonsm with a distended, tense, tympanitic abdomen signifies a virulent iia«’ 
tion. It may or may not be accompanied by severe diarrhcca, and is often a harbinger 
of hamorrhage or perforation. 

The incidence of intestinal hemorrhage, sufficiently gross to be detected by to- 
spection of the stoob, varies in different reports from S to 20 per cent, of ah cas^ 
It IS most common at the time when the sloughs are separating, t A at the ecd of tte 
second or beginning of the third week. The hreraorrhage may be slight, but moit 
often is profuse. The evacuated blood is bright red in colour, unless it has bew 
retained m tlie bowel. The signs of a severe hemorrhage are a sharp fall 
temperature, a sensation of faintness, increased frequency of the pulse and, it tnsj 
be, a transient rise in blood pressure with disappearance of dicrotism. The 
may shrink rapidly. Sometimes the haemorrhage is fatal before any blood b voiof^ 

There is also a haanorrhagic form of typhoid in whicli melsna may be an 
sign, associated with petechis or bruises in the skin and hicmaturia. 'fhe outloo , 
then, b very gra>e. 

Perforation of the bowel causes one out of every 3 or 4 deaths. Its incid^^ 
is somet^g under 5 per cent. It b commonest towards the end of the 
in the third week especially, but not at all exclusively, in cases characterised by sevw 
diarrheea or by meteonsm. Its onset may be preceded by intestinal h®monh^’ 
The perforation generally Ucs vrithio the last 12 in. of the ileum, but may 
dsewhere. Shivering, with sharp pain in the hypogastric region is usually 
sign, but the onset may be quite uitidious. Loealbed tenderness, localised ngi<W 
and local immobility of the abdominal wall accompany the pain. The temperatuf 
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may show a sudden drop to subnormal followed by a rise ; but sometimes no variation 
is detected. Both pulse and respiration rates are usually increased, and the former 
should be watched carefully. Obliteration of the liver dulness is especially significant 
when occurring in a rigid and retracted belly. Irritability of the bladder and rectal 
tenesmus may occur when a perforated cml fies in the pelvis. More reliance should 
be based on the local than on the general symptoms in making the diagnosis. After 
the first shock the patient may react and show deceptive signs of improvement, but 
before many hours the signs of spreading peritonitis trill assert themselves. A poly- 
nuclear leucocytosis generally accompames perforation, but is inconstant and not of 
great diagnostic value. 

There are other causes of abdominal pain in Qphoid fever, such as acute chole- 
cystitis, suppurative cholangitis, portal pyaemia, suppurating mesenteric glands, 
appendicitis and splenic infarction, but none of these is common. Thrombosis of 
the iliac veins may also cause abdominal pain and tenderness ; a clue to this condition 
may often be found by examining the veins of the lower limbs and by looking for 
slight redema of the leg or foot. 

A transient hepatitis sometimes occurs, but jaundice is rare. Gall-stones are a 
recognised sequel of typhoid infection and may contain the badlli. 

Respiratory system . — A mild bronchitis is present in most cases. In severe infec- 
tions, hypostatic congestion of the lung bases occurs. Isobar pneumonia may super- 
vene in the third or fourth weeks of the disease. Although typhoid bacilli may occur 
in the sputum, and be found in the lung, pneumococci are also present ; the condition 
may be overlooked, as cough is often slight and rusty sputa absent. Embolic and 
pysmic processes in the lungs during t)rphoid may give rise to abscess, gangrene and 
pneumothorax. Intra-pulmonaiy thrombosis, with infarction, is a very rare event. 

Ulceration of the larynx is not infrequent in severe cases. It involves the post- 
i^enoid region and has been likened to a pressure sore. It may be latent or give 
rise to huskiness of the voice, stridor and toneless cough. There may be pain on 
deglutition and laryngeal tenderness. The slighter symptoms may abate, but some- 
times the process terminates in necrosis of cartilage and tedema or stenosis of the 
larynx. 

Slood and circulatory system . — A slight polynuclear leucocytosis is sometimes seen 
in the first week of infection. More characteristic is anzemia associated with leuco- 
peoia, a characteristic absence of eosinophils with a relative increase in the lympho- 
cyte and large mononuclear cells. In uncomplicated typhoid fever the leucocyte 
count rarely exceeds 6000. The eosinophils reappear with convalescence. The 
appearance of a polynuclear leucocytosis indicates the onset of inflammatory com- 
pneauons. 

Circulatory failure is a feature of severe attacks. The pulse-rate, usually but 
moderately accelerated in typhoid, rises to 120 or more, dicrotism disappears, the 
cardiac soimds weaken and the blood pressure falls. Acute collapse, with sudden 
drop of temperature, coldness of the skin, cpnosis and feeble or irregular pulse, 
may ensue. The collapse may be recovered from, but its occurrence is ominous. 

Femoral thrombosis is apt to occur during early convalescence. It is usually 
left-sided, and may commence in the veins of the calf, popliteal space or in the internal 
saphenous trunk. The sjTnptoms are pain and tenderness at the site of the throm- 
^sis, with fever, tachycardia, and later, swelling of the limb, usually moderate in 
degree. The affected vein may often be felt as a tender spot or cord. In a few weeks 
the thrombus is absorbed, and ^e circulation re-established, but sometimes per- 
manent obstruction and cedema result. The clot, if dislodged, may cause pulmonary 
embolism. 

Arteritis, leading to occlusion, is an uncommon complication. The vessels affected 
are those of the lower limbs, sometimes those of the upper extremities, neck or brain. 

Urinary system . — Febrile albuminuria is often present, but is transitory. Typhoid 
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badlluria occurs in some eases, the urine presenting a slightly turbid, opalescent 
appearance ; but a similar appearance be due to the colon bacillus. Symptoms 
of pyelitis, pyelo-ncplmtis or cystitis may supervene. Urinaiy carriers continue to 
discharge t^hoid bacilli for long periods. Acute nephritis is uncommon, it ciaj 
occur either at the commencement or bright of the disease. Retention of the urine 
may supervene during typhoid, but suppression is rare. During the fever the excretion 
of urea and of uric acid is increased, but the cliloridcs are diminished. A moderate 
oliguria is the rule. A considerable reduction, in spite of free fluid intake, is evidence 
of a severe attack. Poliniria occurs at the onset of convalescence, and is of good omen. 

Gemrative system , — Orchitis and prostatitis luve been observed. In females 
%-ulvitis and also mastitis may occur. 

Nervous system , — Meningeal symptoms at the onset have already been mentioned 
(p. 101). Rarely meningitis occurs in a purulent form during the third or fourdi 
week of the disease. Its mortality is high (50 to 100 per cent.). Delirium is often 
present at the height of typhoid fever and is usually of a quiet type. Drinkers may 
develop delirium tremens. Convulsions arc rare. They may occur at the ons^ 
or when occurring later may be due to cerebral thrombosis, encephalitis or meningitw. 
Multiple neuritis or neuritis of such nerx-es as the ulnar or peroneal may supervene, 
in the latter cases often due to pressure. Acute tenderness of the toes during conval- 
escence is also attributed to neuriris. These polyneuritic phenomena are far less 
common when careful attention is paid to the patient’s diet ; they probably result 
from vitamin deficiency. During the course of the fever hemiplegia or aphasia may 
supervene. 

Mental disturbance is occasionally a sequel, taking the form of mania, melan- 
cholia or dementia. For many months after a severe attack the patient may rer^ 
In a fatuous condition but ultimately recover. 

As regards the special senses, temporary deafness is characteristic of the fevtr, 
and sometimes suppurative otitis occurs. Double optic neuritis is a rare complica&oa 
which may lead to blindness. ^ .. 

Osseous and tnuseular During convalescence localised osteo-perioStiM 

of the tibia, sometimes of the femur, ribs or other bones may appear. It may tennimte 
in suppuration with limited necrosis. TTie inflammation is chronic and relapsing- 
T^hoid baolli may persist m the pus for long periods. A painful inflamraatorj' 
altection of the ligaments, Uxtervertcoral disks and vertebral periosteum U the baais 
of the " typhoid spine ”. The lumbar and sacral regions are chiefly involved, mth 
stiffness and pain on movement. The condition is chronic, but the ultimate outlook 
is said to be good. Arthritis of la^ joints is a rare occurrence ; it may lead to dis- 
location of the hip. 

Rupture of the rectus abdominb. sometimes of the adductors or other muscles, 
may take place. This is accompanied by local hxmorrhage. The resulting fluctuaung 
and discoloured swelling may clear up or go on to suppuration. 

Cutaneous system . — ^Abscesses and boils may prove troublesome. Line® atrophies 
tend to form in the skin of the abdomen and thighs. In severe cases pressure sores 
may form on the sacrum, the heels or other pressure points. These bed-sores are a 
source of danger from septicamia or pyarmia. , 

Diagnosis. — Of the symptoms of onset, headache, slight epistaxis, disturbs 
sleep, a mild degree of bronchitis, abdominal uneasiness and some disturbance pf the 
action of the bowels are very suggestive. Gradual daily increase in the pyrexia and 
its mrintcnance after the lapse of a week at a steady level of 103“ or 104“ F., 
slight morning remissions, is significant Relative slowness of the pulse and p* 
presence of dicrotlsm are additional diagnostic points. The dry furred tongue peeling 
m lateral and central strips, slightly tumid abdomen, moderately enlarged spJ«n 
and the appearance of rose spots are confixmatory. Tlie abdominal reflexes are often 
absent. 
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Special Diagnostic I^Iethods. — 1. Blood examviation . — Culture is particularly 
valuable in the first week before the agglutinative reaction has appeared or the rose 
spots are evident, but is also applicable during the second and third weeks and in 
relapse. Ten to 20 ml. of blood drawn ascptically from a vein at the bend of the 
elbow are allowed to run directly into plenty of broth or peptone solution or, better, 
into a medium which contains filtered bile or bile salts. At the same time a blood 
count should show a characteristic leucopenia with a relative lymphocytosis. 

2. Culiures from bone-marrow obtained by sternal puncture are said to be more 
often and more persistently positive than blood cultures. 

3. Cultures from the stools . — Owing to the presence of other intestinal bacteria 
this is not always an easy process, but by enrichment methods and the use of litmus- 
lactose agar, or MacConkey’s medium or the bismuth sulphite mediiun of Wilson 
and Blair, bacilli have occasionally been found during the incubation stage and in 
about 50 per cent, of the cases examined in the first week, a proportion which increases 
in the third week. Stool culture is also of value for the detection of intestinal carriers, 
and for determining whctlier a convalescent is fit to mix with other members of the 
community. The discharge of bacilli often being intermittent, more than one exam- 
ination is necessary. 

4. Cultures from the bile . — In suitable cases these may be obtained from bile re- 
moved by duodenal siphonage with the Rehfuss tube. The results of bile culture, 
like those of bone-marrow culture, arc more pcrsbtently positive than blood cultures 
and are espedaUy valuable in obscure, subsiding and relapsing infections. 

5. Cultures from the urine . — ^Tbe typhoid bacillus hardly ever appears in the 
urine before the tenth day, and, as a rule, not before the fifteenth. The infected urine 
Is generally opalescent and slightly albuminous. Cultures are made without difficulty 
and arc useful not only for diagnosis but also for the detection of urinary carriers. 

6 . Agglutination tests . — Towards the end of the first week of typhoid fever the 
blood scrum begins to agglutinate the Uphold bacillus. This power reaches its 
maximum about the eighteenth to the twenty-third day. The test is performed 
'rith standardised suspensions and repeated every 4 or 5 days. An agglutination 
titre of 1 : 12S is regarded as positive. Normal blood rarely shows an agglutination 
higher than 1 : 64. Rising titres are highly diagnostic. Dreyer standard suspensions, 
being formolised, produce H or fiagcllar agglutination mainly. This is specific in 
the case of Salm. typhi and paratyphi A. Halm paratyphi B, however, may occur 
either in the specific or in the group phase, and in the latter case possesses agglutinative 
elements which are common to other members of the Salmonella Group and so its 
antiserum may agglutinate tliese organisms. 

A second agglutinin, known as O or somatic, should be investigated at the same 
time. The actual titres obtained with this usually are less than those obtained ivithH. 
An 0 agglutination is also possible with other members of the Salmonella Group, 
80 0 agglutination is not so specific as H. 

A third agglutinin, known as the Vi appears early and is usually transitorj'. It 
aflords strong evidence of recent infection. In chronic typhoid carriers it persists 
and is said to be of value in their detection. 

As a continued fever of the enteric type may, although rarely, be caused by other 
members of the Salmonella Group, it is now customary to employ formolised suspen- 
lions not only of Salm. paratyphi B, H specific, but also of it or some other member 
tif the family in the group phase. 

T.A.B. vaccine, in consequence of its mode of preparation, evokes H agglutini^ 
chiefly, and these may persist for some years. The appearance of 0 agglutinins in 
fin inoculated person shows an enteric mfection. Blood culture or examination of 
the excreta may reveal its identity. A rising titre of H agglutination for a particular 
Organism may also do this, but it is known that other, quite different, infections 
tnay also raise the H titre {anamnestic reaction). 
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Difterential Diagnosis. — ^Prorainence of respiratory or bowel symptoms in 
typhoid fever may cause the infection to be overlooked. A deep-seated or apical 
pneumonia or, in Cmidren, hronchth-pneiantmia with intestinal disturbance, may simuhtc 
typhoid. Careful and repeated physical examination, blood and stool culture and 
agglutinative reactions will lead to a correct diagnosis. Labial herpes is rare in 
typhoid. When typhoid is prevalent, caution is necessary in diagnosing primar)’ 
bronchitis, pneumonia, broncho-pneumonia and, especially in children, gastro- 
enteritis. 

Differentiation from acute mUiary tuherculosis, from tuberculout meningitu and 
from tuberculous peritonitu is often difficult. Acute miliary tuberculosis may simulate 
typhoid in its insidious onset with malaise and headache, its rising temperature with 
morning remissions, its occasional slow pulse, its bronchitis and perhaps some enlarge- 
ment of the spleen. But the temperature tends to be more irregular, sweats are present, 
the dyspneea and ^anosis are suggestive, and signs of pleurisy may develop. There 
are no rose spots, and agglutinative tests and blood culture give negative results 
(tubercle bacilli are rarely found). Tuberculous meningitis is differentiated by such 
symptoms as vomiting, convulsions, the nersistence of headache after the fini week, 
or when delirium is established. A pulse nardly raised above the normal rate, stiffness 
and retraction of the neck, the presence of Kernig’s sign and of retraction of the 
abdomen or the onset of ocular paralysis are very significant. The irritability and 
curied-up decubitus of meningitis contrasts with the apathy and dorsal decubitus of 
typhoid. Lumbar puncture will clinch the dkignosis; in tuberculous meningitis 
lymphocytes are in excess in the cerebrospinal fluid, and sometimes tubercle bacilli 
may be aemonstmted. The question of meningo-typhoid has already been discussed. 
Tuberculous peritonitis may resemble mild typhoid fever. The presence of tuber- 
culous coasses in the abdomen or the development of peritoneal or pleural effusions 
is sigffificant. In cases with indefinite symptoms and no signs of tubercle elsewhere, 
negative blood culture and agglutination tests afford assistance in eliminating typhoid 
infection. 

Suppurative and pyamie conditions may give rise to fever and constitutional dis- 
turbance bearing some resembbnee to t^hoid. Among these mtist be mentioned 
appendicitis ana ffie intraperitoneal absc^es whi^ may result from it perinephric 
abscess, cholecystitis, pelvic, or puerperal infections, infective endocarditis and deep* 
seated osteomyelitis. The diagnosis b made by careful attention to the history of 
onset and course, thorough and complete physical examination, and the frequent 
presence of a pronounced polynudear Icucocytosis, Profuse sweats and rigors are 
mpre likely to occur, and the temperature chart b more irregular. The blood scrum 
fails to agglutinate typhoid bacilli, nor can they be obtained by blood culture, which 
may, however, reveal the presence of other organisms. 

Typhoid fever in its early stages b often mistaken for influenza, but in the latter 
the onset is generally sudden and the early symptoms are more severe. The tempera- 
ture reaches its maximum much sooner. The pains in the limbs and the backache 
are more intense, and the headache, which has a neuralgic character, is frequently 
supra-orbital. Catarrh of the conjunctivm and nose may be present, and perspirations 
are often marked. Defer\'e8cencc usually takes place within a few days. A slurp 
drop of temperamre after 2 or 3 days with a sudden rebound 12 or 24 hours bter 
is very characteristic. If a supposed influenzal fever persbts without definite cause, 
typhoid should be suspected. 

A mild infertion with typhus may bear a dose resemblance to tyqjhold, and severe 
typhoid wlffi grave toxtemia, stupor and a profuse eruption may be imstaken bt 
typhus. Points in favour of the dbease bdng typhoid are a slower onset, later appear- 
^ce of the eruption, whidi Is never petechial and presence of bowel symptoms. 
Typhus, on the other hand, has a sudden onset with mgh fever which sooner attains 
its maxunum and does not show morning lembslons. Conjunctivd injection, con- 
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tracted pupils and a drunken expression are the rule. The rash appears on the fourth 
day, becomes petechial and is accompanied bv subcuticular mottling. Prostration 
is marked and there is a greater tendenty to early delirium or stupor. Defer\'escence, 
more or less abrupt, occurs about the fourteenth day. The Weil-Felix reaction is 
present, but agglutination tests for typhoid are negative except in inoculated persons 

(p. 296). 

TJndulant {Malta or Mediterranean) /ever is distinguished from typhoid by its 
persistently relapsing character, the prominence of arthritic pains and Joint swellings, 
and the fact that the blood agglutinates the Brucella melitentis, which organism can 
also be recovered by blood culture. Closely allied to this b the fever produced by 
Br. abortus of cows and pigs. 

^Vhen malarial /ever assumes the continuous type, which b likely to occur with 
the malignant infections, the dbgnosb turns on known exposure to malaria, sudden 
onset, the detection of malarial parasites in the blood or bone marrow and the reaction 
to anti-mabrial drugs. Malaria and typhoid fever, however, may coexist. 

The fever of secondary syphilis is sometimes sufficiently severe to suggest typhoid, 
especially when accompanied by headache, malaise and muscular pains. In the 
tertiary stage with gummata of the Hver prolonged fever may also occur, Diagnosb 
depends on the history or detection of a primary lesion, the possible presence of a 
secondary roscolar eruption and on laboratory tests. Deep-seated malignant disease 
or hypernephroma may also cause prolonged fever. 

Amongst other dbeases at times comounded wth n'phoid must be mentioned 
amcebiasis, psittacosis, kala-azar, glanders, trichiniasb, fever due to Ascaris ltmiri~ 
coides, scarlet fever in which pyrexia b prolonged, that type of glandular fever in 
which the glandular swelling is delayed, and especially fevers of the Salmonella 
Group, i.e. paratyphoid A, B or C. 

Frogoosb.— Taking all ages, the death-rate varies from less than 5 to 25 per 
cent, as it b higher in some epidemics than in others. Age has a decided influence, 
especially on the maruUty, which is least in children from 5 to 10, after which there 
b a steady increase with advancing years. Infants are believed to stand the infectioa 
very badly. Obesity, alcoholbm, privation and fatigue arc adverse factors. The 
influence of pregnancy has already been dbcussed. Indications of a giut’e attack 
are a pulse-rate of 130 or 140, cyanosb with signs of failing circulation and hypostatic 
congestion of the lungs, marked delirium and subsultus or actual coma, oliguria, 
persistent diarrhcca, tympanites, incontinence of urine and feces. A temperature 
of 103® or 104® F. is not necessarily unfavourable unless it is sustained beyond the 
usual period or accompanied by signs of heart failure. Delayed appearance of the 
agglutmative reaction in some instances indicates a severe attack. 

Of the complications, next to toxemic circulatory failure, perforation is the most 
grave. Without operation it b almost invariably fat^. With operation the recovery 
rate is diflicult to fix — some surgeons claim success in over 30 per cent., but the 
intervention must be immediate. The average recovery rate is very much lower. 
Hemorrhage from the bowel is undoubtedly serious, especially if repeated. Such 
complications as meteorism, menin^tb, lobar pneumonia and acute nephritis are 
dangerous but not very common. 

Sudden death sometimes occurs, either at the height of the fever or in conval- 
escence. It may be caused by intense toxaania and drculatoiy failure, coronary or 
pulmonary thrombosb or pulmonary embolism. Rarely no definite cause can be 
assigned. 

, Treatment. — ^Prophylactic. — Patients should be isolated. Adequate disinfec- 
tion of the feces, the urine, the pus from abscesses, the voinit and the sputa b neces- 
sary. Blood dbcharged from the nose or bovrel should also be looked upon as infec- 
tious. Equally essential is the disinfection of the bedclothes and personal linen of 
the patient, the feeding utensik, thermometer, bed-pan, urinal, spittoon and enema 
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syringe. The stools and urine should be mixed with an excess of some such disin- 
fectant as carbolic add, and allowed to stand for sm*eral hours before being thrmra 
down a drain. The sputa should be received in small cloths which can be burned, 
or expectorated into a disinfectant solution. Tlic dotbing and bedclothes of the 

E aticnt should be kept wet and soaked in a 1 in 20 solution of carbolic acid before 
eing sent to a launcfry. 

Nurses in attendance should submit to prophylactic inoculation and take special 
precautions for their own safety. Overalls will obviate soiling of the dothes. Rubber 
gloves may be worn when giving enemas, touching bed-pans and urinals or dealing 
with soiled linen, but always it should be realised that typhoid acquired by contact 
is a disease conveyed by unclean bands, and the danger may be obviated by washlog 
with plenty of soap and water after touching the patient or anything which has been 
in contact with him. Everything leaving the patient or used by him must be sterilised 
at once. Feeding utensils should be boiled after use. 

In most cases the bacilli disappear from the excreta in convalescence, only per- 
sisting for a few weeks, but bacteriological examination several times repeated affords 
the only proof of safety. This may be supplemented by an examination of the blood 
for the Vi agglutinin. About 5 per cent, of those attacked become carriers. In most 
the carrier state is temporary and an arbitrary period of 6 or 12 months is allo\«d 
before the condition is deemed chronic. Intestinal carriers arc more common tlan 
urinary carriers. In both the discharge of bacilli may be intermittenr. Symptoms 
referable to the gall-bladder and periodic towel disturbance occur in some mtestii^ 
carriers, and urinary carriers in like manner may suffer from kidney trouble or cysti^. 
Female carriers are said to be more common than male. Carriers do not neccsurily 
give a positive Widal reaction, but Fel« states that use of the Vi antigen will detect 
them (see p. 105). 

Carriers are often responsible for the endemic persistence of typhoid in certain 
communities or localities and are particularly dangerous when employed in the 
preparation of food or m dairy work or in connection with water supplies. They 
should be prohibited from following these occupations. Since they may spread in* 
fection by contaminating their own hands during defecauen or micturition they 
should be scrupulous in wasliing after attending to the calls of nature and have towels 
reserved for their own use. Their soiled bed and body linen must be disinfected- 
Medical treatment by the use of inteslmal and urinary antiseptics, surgied by excisioD 
of the gall-bladder, and treatment by autogenous vaccines have up to now alike 
failed to solve the problem of the chronic carrier. It is said that sulphaguanidine b 
sometimes effective. Preventive inoculation of contacts is the most effectual method 
of limiting their danger and is adopted in special circumstances. Some carriers give 
no history of an attack of typhoid and may themselves ultimately develop an attack 
of the fever or suffer from typhoid sepUcxmia after operations on the gall-bladdef 
or kidney. 

A pure water supply and an efficient system of drainage are important factors 
in the prevention of tjmhoid epidemics, \Vhen the disease is prevalent, drinking 
water and milk, should always be toiled, and travellers in localities where it is endemic 
should adopt similar precautions. Uncooked vegetables and, in particular, radishes, 
celery, salads, cress, tomatoes, cucumbers, strawberries and other fruits are liable to 
contamination. Oysters and other shell-ff^ should be avoided unless their sour« 
is known to be above suspicion. The disease has been contracted by bathing in 
sewage-contaminated water. 

Prophylactic vaccination. — Immuni^ can be artifidally induced by typhoid vacrine. 
There are several methods of preparation, one of which is to heat a suspension to 
58® C., and complete tlie stcnlisation by the addition of 0-5 per cent, of phenol. 
Exposure to higher temperatures diminish the potency of the vaccine. Felix 
advocates an alcohol killed and alcohol preserved vaccine made from smooth cultures 
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virulent to mice. This stimulates formation of Vi and 0 agglutinins and has proved 
highly effective. The vaccine commonly used ayntams 1000 million S. lypki and 
750 millions each of S. paratyphi A and B per ml. The standard dose is 0-5 ml., 
followed Jjy 1 ml. after an intcr^'a! of 10 to 14 days. Smaller doses of alcohol-killed 
vaccine are required; for men 0-3 ml. and 0-6 ml. Thereafter an annual dose is 
desirable to maintain immunitj’. 

Vaccine injection is made subcutaneously and preferably not after a heavy meal 
or exposure to fatigue. A mild local reaction and sometimes constitutional sj-mptoms 
may occur a fe^v hours after injection, hence the patient should rest. If the patient 
is ^eady infected the reaction may be more severe. The duration of the immunity 
conferrcQ is said to average 1 to 2 years and to be proportional to the dosage employed. 
An individual inoculated at the beginning of the incubation period of typhoid has a 
good chance of escaping the fever, but tn rare cases the inoculation appears to pre- 
cipitate its onset and aggra\’ate its course {prwocalion typhoid). 

Curative. — ^The sulphonamides exert little or no influence upon tj-phoid fever 
and, of the antibiotics, chloramphenicol alone has been shown to be truly effective. 
Adimnlstration of this drug by mouth is followed by defervescence of the fever in 
3 or 4 days and by disappearance of the toxasmia. However, relapse has been noted 
after its \ise, and the d^gers of hjcmorrhage and perforation are not completely 
abolished. The dosage originally recommended was 4 g. followed by 0-25 g. 2-hourly 
for 5 daj-s. Only recently has tlie occasionally devastating effect of chloramphenicol 
on the bone-marrow been recognised, and it is not yet known how frequently its use 
is followed by aplastic anaemia. At present it seems justifiable to continue its employ- 
ment in typhoid fever, although wise to administer it only for a period of 5 days. 
It should, perhaps, be mentioned that the foregoing account of t^hoid fever is of 
the disease unmodified by the use of chloramphenicol. 

Skilful nursing and suitable diet are of the fint importance. The room should 
be kept at a temperature of fiO” F., the bed narrow and of convenient height. A hair 
or nibber mattress is covered with wo folds of blanket and a waterproof sheet over 
which is placed a sheet, and under the hips a draw-sheet. A water-bed is unn ecessary. 
A sheet and coverlet with a blanket over the feet are usually sufficient covering. 
Night and monung the patient should be sponged with tepid ^Tater, and parts ex- 
posed to pressure should be rubbed with surgical spirit, and dusting-pow’der applied. 
Rucking of bedclothes should be avoided. The urinal and bed-pan should be used 
m the recumbent position, and the buttocks sponged, dried and powdered after each 
motion. The mouth should be cleansed after each meal. From time to time it may 
be advisable to move the patient from the dorsal position to avoid bjyostatic con- 
gestion of the lung bases. Stoob and urine should alwaj's be reserved for inspection 
by the medical attendant, who should never neglect daily examination of the abdomen, 
and should also satisfy himself that the patient, especially if restless, has not retention 
of urine. Examination of the veins of the legs should ne\’er be omitted. The tempera- 
ture, pubc and respirations should be charted 4-hourIy, and more frequently should 
complications be suspected. 

The principles of the dietetic treatment of typhoid fever are to provide an adequate 
allowance^ of fluid, calories and vitamins wmle avoiding foodstuffs which leave a 
bulky residue. The requirements of fluid vary, but may reach 5 to 6 litres a day 
with high fever. An adult require 3000 ivories daily which may be derived 
from eggs, steamed white fish, minced meat, milk, cream, ice-cream, puree of potatoes 
and thi^cned soups and should be given as frequent sri^ feeds. Fluid and calories 
may be provided in the form of str^ed fruit juices, sweetened w’ith glucose or 
laaose. A supplement of vitamins b essentiaL 

^Vhen the temperature has been normal for 3 da^'S more bulk b cautiously added 
to the diet. 

Tepid, cold or ice sponging should be adopted when the temperature b high, or 
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the cold pack used, especially when nervous symptoms are_ pronounced. The ice 
cradle Is another useful means of refrigeration ; the patient is covered with a sheet, 
and a cradle, in which small rubber bags of ice are suspended, is placed over the 
body, tlie whole being covered with a thin blanket. The cradle may remain in position 
indefinitely, the effect on the temperature being carefully watched. 

Constipation should be met by a simple enema every second day. In defen'cscence 
liquid paraffin may be substituted. DianlKsa, if accompanied by curds, calls for 
reduction of the milk. A starch and opium enema is useful, or gr. 10 of Dover’s 
powder by the mouth. In heemorrhage^rom the boael the most absolute rest is essen- 
tial. Food should be reduced to a minimum or withheld for 12 or 24 hours. No 
stimulants or beef-tea arc permissible. Ten minims of laudanum or a h)podern3jc 
injection of gr. J of morphine should be given. A watch should be kept for signs of 
perforation. Blood transfusion ivill be necessary if the hsmorrhage is voluminous. 
PerforatioH of the bvael calls for immediate operation. Meteorism may be controlled 
by reducing the diet, administering copious enemnta of hot water and inserting the 
rectal tube. A turpentine stupe or icc-poultice may be applied to the abdomen- 
Turpentine by the mouth or by enema (half an ounce in 8 oz. of mucilage of starch) 
is useful. For delirium, sleeplessness and headache, the reduction of temperature by 
sponging or cradling and the administration of gr. 10 or IS of Dover’s powder should 
be tried. Sometimes soluble barbitone (Mcdinal) and aspirin are effectual. In 
cireuXatoTy /<n7urc nikethamide, leptazol ana digiuUs are of very doubtful value. The 
superveobon of femoral thrombosis calls for strict immobility of the limb. Eridccce 
of the value of anticoagulants in typhoid is not yet forthcoming, but thwe dmgs w 
to be avoided until all risk of hamorrhage is past Dacilluria and ^■stilts are tresOT 
by betamine m gr. 10 doses, three or four times a day ; if persistent^ wlphonamiaes 
m^ be effective. Of the suppurative and septic complications, periostitis nay b* 
influenced by rest, local applications and typhoid vaccine, but suppuration calls for 
surgical intecveniion. Paroiiiis usually comes to incision. ChoUcystitis may subside, 
and should be given a chance to do so, but if it persists operation becomes necessary. 
Crops of botls call for local treatment, and penicillio or sulphonamldes. 

Convalescent. — In an infection of moderate severity the patient should be able 
to be up for a short time 10 days after tlie temperature has become normal. Tew 
fit to work until 2 or 3 months have elapsed. 

Three negative stool cultures at intervals of 7 days should be obtained before 
discharge. The Vi agglutination should be tested. If it remains positive the earner 
state is suspected and it should be repeated in 3 months. 


PARATYPHOID FEVER 

iEtiology. — Paratyphoid fevers, like typhoid, are ubiquitous, but the type diff^ 
in different countries and different climates. The infecting organisms belong to the 
group Salmonella. Paratyphoid A is prevalent in India and other tropical countnM; 
It may possibly be endemic in the Mediterranean and ports of Western Europe, but 
in European countries Paratyphoid B is much more common. Paratyphoid C h^ 
occurred chiefly in Eastern Europe but also elsewhere. Paths of infection in 
body and the lesions produced resemble those of typhoid fever, but ulceration of the 
bowel is more superficial, hsmorrhage being slight and perforation rare. The infec- 
tion may even take the form of a scpticannia without bow'cl lesions. In other cases 
there is a diffuse dysenteric inliammation and ulcers are found in the colon only* 
The bacilli leave the body by the same channels as in typhoid. 

The greatest incidence of paratyphoid infectioas is in the summer, earlier m lb® 
year than that of typhoid fever. All ages uid both se^es are susceptible. The primuT 
source b a patient suffering from an attadq often in an ambulatory form, less com* 
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monly a chronic carrier. The contagion may be direct or through food, drinking 
^ater or fomites. Foods not safeguarded by cooking after purchase are common 
vehicles of infection. Amongst these are bread ; cream, syndetic or natural ; ice- 
cream ; cream pastries ; cooked beef, ham and some sheU-fish. Extensive water- 
borne outbreaks are rare, but the organisms may flourish in sewage or sewage- 
effluents for 3 weeks. Z^Iilk infection is usually dmjugh the agency of infected water 
or of a carrier. The incubation period varies from 10 to 12 days. Extremes of 4 to 
24 daj’s are known. Precocious carriers have been knosvn to harbour the badlli 
for as long as a month before developing the disease. 

Symptoms. — ^The clinical manifestations of paratyphoid are similar to those of 
typhoid fever, but are generally of a milder character with a speedier ingravescence 
and a shorter course. Ambulatory, or almost symptomless, attacks are common, and 
during outbreaks the number of transitory carriers is much in excess of the cases of 
overt infection. On occasions, however, paratyphoid may show a severity eqtial to 
that of true typhoid. Simulation of attacks of acute irritant food-poisoning is also 
alleged, but these are more likely to be due to Sa/m. iyph'-munum or to mixed infec- 
tions. The septicaemic stage of paratj'phoid is short, rarely lasting more than a week 
and blood cultures for diagnostic purposes should be taken as early as possible. They 
are said to prove positive in 90 per cent, of the cases. 

The onset is usually insidious, the invasive symptoms resembling those of typhoid, 
but a sudden onset is believed to be more common than in the latter disease. Shiver- 
ing and vomiting arc not infrequent symptoms of such invasion. Sometimes gastro- 
iDtestinal symptoms arc for a time ver^ prominent, and arc particularly misleading in 
childhood. As witli typhoid, bfonchtm, influenza or pneumonia may at first be 
sim^ted, and sometimes the symptoms simulate an acute abdon^al condition or 
meningitis. 

The fev'er attains its maximum sooner than in typhoid, and may be at its height 
by the third or fourth day, by which time, if not before, the patient will have taken 
to bed. The head aches, al^ the back and limbs and sometimes the joints. The 
patient is apathetic, and the spleen usually becomes palpable ; it is firm and sometimes 
tender. The liver may be slightly enlarged, and the gaU-bladder tender if cholecystitis 
is present. The abdomen is generally somewhat tumid, but marked distension is 
uncommon. Diarrhcea may occur at the onset, but constipation is more common. 
Sweating is often more pronounced than in typhoid. Rose spots are present in un- 
usual profusion in some cases. They usually appear towards the end of the first week. 
Their distribution resembles that seen in typhoid fever. They often appear larger 
than those seen in ordinary typhoid infection, and the rash may continue to come 
out after the temperature has fallen. Pulmonary complications are mild, but bron- 
emtis and broncho-pneumonia may occur. In the more severe cases, circulatory 
failure may be evident. 

After the first week the toxsmia rapidly diminishes and it is exceptional for the 
patient to pass into the “ ^hoid state The fever has a shorter duration and is 
more often remittent than m typhoid. Within a fortnight, sometimes sooner, it has 
generally fallen by rapid Ij’sis to normal. The slow puke and low blood pressure of 
^hoid are ako seen in the paratyphoid %-ariety, and the blood picture, in minor 
degree, ako resembles that of typhoid fever. Relapse is said to be just as frequent. 
Convalescence is rapid. 

, Complications. — In some cases bronchitis, or broncho-pneumonia, are prom- 
inent and may mask the real nature of the infection. Intestinal hasmorrhage is much 
common and less severe than in true t^hoid. Perforation is rare. Thrombosis 
femoral or saphenous veins or their radicles is not uncommon, and pleural 
effi^ions may occur. Cholecystitis may be due to paratyphoid organisms, as ako 
oadlluria, cystitis, pyelitis and even pyelonephiids. Orchitis is an occasional com- 
pucation. Other complications, which have mostly been observed in army practice, 
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are laryngeal ulceration, parotitis, periostitis, peritonitis, sometimes without perfora- 
tion of tlie bowel, and pylephlebitis, attributed to lesions of the appendix. 

Diagnosis. — For the differentiation of paratyphoid from typhoid and of the 
varieties of paratyphoid from each other, recourse must be baa to bacteriological 
methods, i.e. to blood culture, agglurinative reactions and cultures from the stools 
and from the urine. Of these methods, blood culture in the early stages is the most 
satisfactory. In the inoculated, if agglutination occurs in high dilutions ivith one 
of the paratyphoid organisms and little or not at all ivith the others and i\ith the 
organism of typhoid, the nature of Uie infection is evident ; but in other cases the 
examination has to be repeated at short intervals and the results compared. A rising 
agglutination for one organism indicates it as the causa! agent. The possibility of 
confusion with Salm. typki-murium and of anamnestic reactions should be borne in 
mind. 

Prognosis. — The prognosis in paratyphoid infections is better than in those due 
to the Salm. typhi, the proportion of severe infections being much smaller, and the 
mortality much lower. The fatality in recent outbreaks has ranged from 1 to 35 
per cent. The causes of death ate chiefly htemonhage, peiforation, lung inflammitioia 
and toxmmia. 

As regards differential diagnosis, phage typing, proplwlaxis and treatment, whst 
has already been said with regard to typhoid applies. Suiphonamides are of very 
doubtful utility. 

R. Bodui Scott. 


BACILLARY DYSENTERY 

Bacillary dysentery is one of the most important diseases encountered in 
tropics, and until the introduction of sulphonamide therapy was associated mtn 
serious mortality — especially in infections with Sh. sh'j’a. It is the only fonn 
of dysentery giving rise to large epidemics and in the War of 1914-1918, caused 
much sickness ana death in British armies campaigning in Africa and Macedopis- 
Id the War of 1939-1945, the incidence was markedly reduced in allied troops owing 
to (1) a higher standard of field and camp sanitation tvith a greater appreciation ol 
the fly menace and need for water sterilisation, (2) the introduction of specific drugs 
like sulphaguanidine and sulphadiazme. 

Dennition. — An acute inflammation of the colon, often associated with super- 
ficial ulceration of the mucosa and occasionally with c.\tcnsive coagulation necrosis, 
caused by specific dysentery baalli. The disease is characterised clinically by a 
sudden onset, with colicky abdominal pain, followed by urgent dlarrhcea, malaise, 
vomiting, headache, muscular pains and fever ; m the early stages the stools may be 
brown, watery and contain Hakes of mucus ; later, they are mainly composed of 
glairy mucus, perhaps admixed with blood ot yellowish muco-pus. Many cases of 
dysentery, however, are so mild that they are frequently regarded as diarrhoea- 

.®tlology. — Dysentery bacilli may give rise to sporadic infections, outbreaks or 
definite epidemics. No country is exempt and natives and Europeans of all ages 
and both sexes are susceptible. In England and Europe, Flexner and Sonne dysenteiy 
bacilli may cause outbreaks in rruUtacy barracks, prisons and asylums, and along 
with Proteus moreaui arc responsible for certain outbreaks of summer diarrli®* 
in children. Filth, overcrowding, malnutrition and intercurrent disease predispose, 
notably when sanitary conditions arc bad, as in prison camps. Dysentery is common 
in warm climates, especially during the early summer, rainy season and autumn 
montlis, and the epidemic wave closely follows the increase in flies. It is most fre- 
quent where sanitation is defective, flies prevalent and garbage disposal inadequate. 
Dysentery is spread by (1) faecal pollution of ivater, or (2) contamination of food, 
either directly from a carrier or indirectly by fascal-feeding flies. In some countnes, 
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such as the Netherlands East Indies, where the natives defecate directly into flowing 
water or streams running into rivers, the disease is predominantly water borne and 
prevention consists essentially in water sterilisation. In the Middle East, however, 
mfcction is mainly fly borne. Uncooked vegetables, particularly salads, should be 
suspect, as human excrement is so often employed as manure. Cooks and food- 
handlers who are carriers are also a potent source of infection. Recent technical 
advances in culturing dysentery bac^ have shown that a larger proportion of 
dysentery patients become carriers than was formerly thought. 

Shiga (1898), in Japan, first discovered Sh. shiga, which is a most virulent 
organism producing a true exotoxin. This was rapidly followed by the isolation 
of several other strains of dysentery bacilli. Boyd, who has recenUy re-classified 
the organisms, causing bacillary dysentery, recognises two non-mannitol fermenting 
bacilli, Sk. shigee and Sh. schmitsi. Of the mannitol fermenting dj'sentery ba cilli 
there ts B. dysenleriee Sonne, which is a laic lactose fermentor, and two groups 
of non-lactose fermenting organisms which include six types of Sh. flexneri, i.e., 
I, II, III, IV, V and VI, and three types of Sh. boyd, i.e., I, II and III. The 
latter types have been found in India, the Middle East and New Guinea, and 
probably have a still uider geographical distribution. More than half the dysenterj’ 
in warm climates is caused by organisms of the Flexner-Boyd group. In the 
Middle East, E. histolytica accounted for 12*3 per cent., Sh. shtga for 15*8 per 
cent., and FJexner-Boyd I for 52-3 per cent, of Army cases in 1 941 . 

Pathology.— .While the naked-eye pathology of fatal cases is well known, the 
maiuoscopic appearances of the bowel in non-fatal cases can only be investigated 
during sigmoidoscopic examinations of the rectum and pelvic colon. Combined 
studies have shown a wide range of pathological lesions, inuuding (1) transient catar* 
rhal mflammation with hyperemia associated with increased mucoid secretion but 
without ulceration ; (2) more severe generalised inflammation ^rith h^’persmia, adema, 
scattered hsmorrhages and localised areas of coagulation necrosis of the mucosa, 
exfoliation of ^vhich subsequently leads to superfldu ulcers covered with muco-pus ; 

(3) widespread coagulation necrosis of the mucosa, which, in fulminating cases, 
is charartcrised by a greyish-white or greenish gangrenous membrane. Cases dying 
in the acute phase of the disease often show extensive ulceration, which may involve 
the whole colonic mucosa, and sometimes the terminal 12 in. of the ileum as well ; 
in others maximal lesions ate found in the rectum, sigmoid colon and csecam. Fatal 
cases have also shown hsmorrhagic inflammation and swelling of the meso-colonic 
lymph^ glands, parenchymatous degeneration of the liver and kidneys and central 
necrosis of the suprarenal glands. The pathological findings in subacute and chronic 
bacillary dysenteiy are considered later. 

Symptoms. — ^The incubation period is from 1 to 7 days. The clinical features 
vary with the resistance and age of the patient, and the type of the invading organism. 
Thus, Flexner-Boyd and Sonne infections are generally mild and Shiga infections 
frequently severe. In infants, however, Flexner infections may be rapidly fatal, 
greenish fluid stools containing typical bacillaiy exudate being passed. 

Acute, subacute and chronic clinical types of dysentery may be encountered. 

ACUTE DYSENTERY 

The Flexner-Boyd Group. — Many cases arc of mild catarrhal tj-pe, and, as a rule. 
Symptoms of severe toxrenua and dehydration do not develop. 

The onset is characterised by coHdqr abdominal pain, followed by urgent diarrhina. 
Nausea, transient vomiting, headache, shivery feelings and aching in the limbs may 
accompany, follow or precede the onset of abdominal symptoms. Fever is present 
^on after the onset of diarrhcEa in most cases. Examination reveals diffuse tender- 
ness, most marked over the right or left iliac fossa, or the upper part of the abdomen. 
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The abdominal pain is predominantly colidcy in character. Between the paroxysms 
the patient may get relief or complain of a persistent dull ache. Tenesmus due to 
rectal spasm is less frequent in mild dian in severe infections. 

Diairhtea is generally most intense on the first and second day of attack, the 
stoob, as a rule, decreasing in number thereafter, but in some cases the maiimum 
number is reached on the third, fourth or fifth day. At first the stools are fairly 
copious and watery, but, if looked for, flakes of mucous and blood will generally be 
found. Most cases of febrile diarrhoea in wliich numerous liquid stools are passed 
are bacillary dysentery. As the condition develops, the stoob are found to consist 
almost entirely of mucus or of blood and mucus. Tlie mucus is like egg white, 
practically odourless, tenadous and sticks to the bed-pan. The blood varies in 
quantity, and may be seen as mere flecks in otherwise colourless mucus or may be 
more copious. In more severe cases the mucus becomes yellow and definitely puro- 
ient in waracter. As the case advances totvards recovery blood disappears, mucus 
becomes more scanty and thicker, and brown fxcal matter reappears. In mild cases 
fever and diarrhcea may last only I or 2 days, while in others it goes on for a veek 
or more. If sulphonaraide treatment is being given and the pyrexia or dianheea 
persbts more than a week, slgmoidoscopic examination should be made. 

Skiga Type^ — (1) Fulminating cases of Shiga dysentery arc occasionally encoun- 
tered. The onset is sudden, with vomiting and severe watery diarrhcea. The patient 
rapidly becomes collapsed and dehydrated, muscular cramps ensue and death widi 
subnormal temperature may supervene in 24 to 36 hours. In these cases the tennind 
potdon of the deum » frequently involved. As mucus scerttion from the necrosed 
colonic mucosa is impossible, the typical mucosanguincous stools of dysentery nay 
never appear. The copious fluid stoob may suggest cholera or food pobooiog, sso 
the correct diagnosb may only be made at necropsy. 

(2) In severe Shiga infections the onset may be sudden or insidious. In patleats 
with a sudden onset the illness commences with a rigor or feeling of chilliness, assoo* 
ated with fever, headache, nausea or vomiting, colicky abdominal pain and frequent 
urgent bowel actions. Tenesmus commonly follows. At first tlie fluid brown slooU 
contain only flecks of mucus or blood ; soon they become mucoid or muco-purulent 
in character and may contain blood and greenbh sloughs of mucous membrane. The 
presence of considerable quantities of blood or of greenbh sloughs should always 
suggest a Shiga infection. As the condition progresses the bowels may act twenty 
to sbrty times daily and symptoms of dehydration and toxsmia, detailed below, 
rapidly appear unless specific drug treatment be given. 

In cases with an insidious onset, severe intestinal symptoms and fever do 
supervene for several days, during which period the patient may not feel ill enough 
to go to bed. As the infection progresses and more mucosa is destroyed, bowel 
symptoms increase and toxaemia appears. The cheeks then become flushw, the cj« 
bright, the expression anxious, fever increases, the pulse is more rapid and the tongue 
coated and yellow. Restlessness, sleeplessness and delirium develop. When fluid 
loss continues without compensation, dehydration results; Uiere b increasing thirst, 
a dry brown tongue, muscular cramps, a dry shrivelled skin, collapsed pcriphtral 
veins, a feeble rapid pulse, a low blood pressure, oliguria and an increase in nervous 
symptoms. Occasionally renal failure complicates the picture ; then there is albuc^ 
uria with granular casts and luUogeoous mention. Oliguria, abdominal distension 
and hiccough are diaracteristia In the most severe cases, anuria superv'cnes and the 
patient dies in uremic coma. Another complication is peripheral circulatory failure 
which arbes from a combination of toxxmia, dehydration and possibly hypoprotein* 
lemia consequent to the loss of scrum protdn througli the extensively ulcsxatca colonic 
mucosa. 

Sometimes infection of the colon extends more deeply, involving the muscul^ 
coat and even the peritoneum, wluch becomes inflamed ; subacute or chronic pen* 
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tonitis with serous effusion results. Under these circumstances the abdomen becomes 
distended, the abdominal muscles tender and somewhat rigid and there may be 
dullness in the flanks or free fluid demonstrable. Flatulence, vomiting and colicky 
abdominal pain prove troublesome. A polymorphonuclear leucocytosis is character- 
istic. The condition is non-surgical, and must be differentiated from acute peritonitis 
secondary to perforation which demands immediate laparotomy. 

(3) The less severe Shiga infections present much the same picture as the Flcxner- 
Boyd group already described. They cannot be differentiated clinically and can be 
diagnosed only by bacteriological mc^ods. 

Sonne Type , — This type particularly affects children, but may also occur in 
epidemic form in adults. The clinical picture is frequently mild, resembling that 
described in the Flexner-Boyd group. 

Since the introduction of sulphonamide therapy, subacute and chronic dysentery 
are rare and only encountered in untreated or inadequately treated patients. 

SUBACUTE DYSENTERY 

In the subacute stages of dysentery, looseness of the bowels and the passage of 
stools showing mucus and traces of blood persist. Fever may or may not be present. 

Sigmoidoscopy generally reveals ulcerative lesions which are not necessarily associ- 
ated with generalised inflammation of the mucosa. The ulcers seen may be (1) small, 
superficial and clear cut with well-defined edges; (2) like aphthx with yellowish- 
white exudate ; i3) punched-out in appearance, with vertical walls and covered with 
muco-pus ; or (4) small discrete nodmi-like lesions with a yellow crust ; on scraping 
a bleeding crater is left containing exudate of bacillary type from which dysentery 
bacilli can be cultured. Patients with these small local ulcers and normal mtervening 
mucosa may have periods of complete remission of symptoms, interspersed with mild 
attacks of looseness of the bowel, and the passage of stools containing mucus and 
possibly blood. 


CHRONIC DYSENTERY 

Rogers found that chronic bacillary dysentery mainly involved the rectum, sigmoid 
and ascending colon. Two types are encountered. 

(1) The patient gives a hwtory of dysentery from which he has failed to recover, 
woseness oi the bowels ensues, the stools containing mucus, muco-pus and seme- 
mes blood. In some cases the bowels may have acted 5 or 6 times every day for 
o months or longer. Sigmoidoscopy reveab normal mucous membrane interspersed 
with circular or oval ulcers up to 1 cm. in diameter. Microscopic examination of the 
®uco-pu3 obtained during this examination shows bacillary exudate, and culture is 
positive for bacilli, especially of Shiga vuricQr. 

(2) The patient gives a similar history, but is more ill, and during exacerbations 
fever may recur. Evidence of malnutrition is more marked ; the loss of weight is 
greater and such patients tend to become miserable and emaciated. Secondary 
a^mia and mdema of the legs may develop. The abdomen is scaphoid, and the 
thickened descending colon is readily palpable during physical examination. Sigmoid- 
osMpy reveals that the lame bowel is tubular in outline, thickened and contracted 
and difficult to distend. The surface is composed of red granulation tissue, which 
bleeds readily on instrumentation. The general appearance resembles that seen in 
blcerative colitis, and in severe cases the patulous condition of the anus, the atrophied 
appearance of the perianal skin, and the wasting of the gluteal and perineal muscles 

common to both diseases. The radiological picture also shows a smooth tubular 
bowel with loss of haustration. In chronic dysentery of this type the inflammatory 
process extends deeply, involving the museum coats leading to thickening, fibrosis 
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and loss of function. Culture of muco-pus obtained at sigraoidoscopj' may reveal 
dysentery bacilli, and so differentiate the rondilion from ulcerative colitis. 

Complications and Sequels. — Complications in both Flcxncr-Boyd and Shiga 
types of dysentery are infrequent, and are mainly encountered in the severe infec- 
tions. Intestinal complications indude haemorrhage, which may be severe, especially 
in Shiga infection, perforation with peritonitis, chronic peritonitis with localised or 
general effusion of peritoneal fluid, hsemorrhoids, rectal prolapse and painful excoria- 
tion of the anus. Peripheral circulatory failure and renal failure are not uncommon 
complications in severe Shiga infections, and have been already described. Peripheral 
neuritis, to.tic arthritis, conjunctivitis, iritis, pneumonia, parotitis, petechial and 
purpuric skin rashes occasionally occur. Tone arthritis is found in both Flexner and 
Shiga dysentery. It takes the form of effusion into joints and periarthritis, and gener- 
ally comes on from the third to fifth week, or during convalescence. The large j'omQ 
are prone to be attacked. It often persists for many weeks, but recovery without 
permanent deformity follovva. 

Diagnosis. — Many cases regarded as simple diarrhsa are caused by dysentery 
bacilli. In bacillary dysentery the attack is almost invariably heralded by colicky 
abdominal pain, followed by urgent diarrhica. Fever is generally present at the fint 
examination, which may reveal localised abdominal tenderness m tlie course of the 
colon. The stools may be liquid in insistency and brown in colour at onset, but even 
at this early stage car^l e-xamination will generally reveal flakes of mucus contain^ 
exudate of bacillary type. In a typical case the stools show clear glassy mucus, with 
or writhout bright-red blood, and later muco-pus. Any case suddenly dcvelopbg 
colicky abdominal pain, urgent diarrheea with flakes of mucus or nakcd-cyc mucus 
with or without blood in the stools and fever should be regarded as bacillary dysenleiy 
until proved othenvise. When feaable tbis tentative diagnosis should be confined 
by laboratory mvestigation and, if necessary, by sigmoidoscopy. Typical bacil^ 
exudate is composed predominantly of polymorphonuclear leucocytes, with or with- 
out macrophages, epithelial cells and red blood corpuscles. Stools sent for culture 
should contain mucoid exudate, be absolutely fresh and uncontaminated by u^ 
or antiseptics ; they carry well in a solution of 30 per cent, cljcerin in physiologicil 
saline. Dysentery bacilli may be isolated at any stage of the disease, especially u 
material for culture be obtained during sigmoidoscopy or by rectal swab. _ Using 
modern media positive cultures may also be obtained from stools containing no 
macroscopic mucus. 

Sigmmdoscopy.~Tbis can be carried out for diagnostic purposes early in 
disease, but at this stage is generally not necessary. kVhen the symptoms persist 
for more than 10 days the information obtained is valuable in prognosis, as the heal- 
ing or extension of the lesions can be followed. From a diagnostic viewpoint not 
only do the appearances of the bo^vel wall indicate the nature of the disease, bat by 
swabbing the ulcere ideal material can be obtained for culture and determining the 
type of exudate, while gentle curettage of the ulcer surface will supply material 
enabling vegetative forms of E. hisiolytica to be demonstrated if amcebiasis be present. 
In bilhamal dysente^ papillomata or other lesions may be found; microscopic 
examination of material obtained from scrapings will reveal numerous ova. In the 
differentiation of the chronic dj'senteries sigmoidoscopy is indispensable. 

Bacterial food poisoning with organisms of the Salmonella group may need diner- 
entiation. The sudden and simultaneous onset of severe gastro-intestinal symptoms, 
with prostration, in a group of people who have consumed the same meat, rnilk of 
other food within 6 to 36 hours previously is suggestive. Culture of Salmontib 
orgamsms, such as Salm, typhi-murintn or Satm. enteritidis will confirm the diagnos’s, 
though it is not always possible to isolate the responsible orgaiusm. Blood is rarely 
present in the stools in Salmonella ?n fw*in n<. 

Chronic ulcerative colitis and cardnoma of the rectum or colon are commonly 
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misdiagnosed as subacute or chronic badlbiy dysentery. Sigmoidoscopy and radio- 
grams after a barium enema may be essential in their differential diagnosis. 

Course and Prognosis. — hlost non-Sluga dysentery infections run a benign 
course, and many cases of catarrhal type are so mild that they clear up in a few days 
without specific treatment ; in others, fever and intestinal symptoms persist for 1 to 3 
weeks before subsiding ; and in a minority, subacute or clironic dysentery may result. 
Fatal cases are generally of Shiga type, death occurring in from 30 hours to 3 months 
of onset. In some epidemics, especially amongst Japanese and debilitated native, 
the mortality rate has been 25 to 50 per cent. In infants and young children, the 
aged and people who are malnourished or suffer from intercurrent disease, bacilli 
of Flexner, Schmitz and Sonne types may cause death. The mortality rate in 
British Forces in Egypt, Macedonia and Mesopotamia during the War of 1914-1918 
was 27 per 1000. In Australian troops in New Guinea in the War of 1939-1945 it 
did not exceed 0-5 per 1000, a result attributable to the lower incidence of Shiga 
infections and the efficacy of early sulphaguanidine therapy. (Sec also Specific 
Chemotherapy, below.) 

Treatment. — PROPltYLACric. — ^As dysentery is spread by water or food con- 
taminated either directly from a patient or human carrier or indirectly by flies, 
measures similar to those adopted for enteric fever and cholera are indicated. No 
satisfactory prophylactic vaccine is available. Sulphonamides, by limiting the number 
of stools and rendering them non-in/ective, constitute a potent means of controlling 
epidemics, and by curing the patient they prevent the development of carriers. 

Curative.— R est in bed and good nursing are essential. Special attention should 
be directed to the correct dosage of the partictnarsulphonamide administered, mainten- 
ance of a positive fluid balance to prevent dehydration, regular feeding, the hygiene 
of the mouth and the prevention ot bed-sores. 

Dietary . — In all cases for the first 24 hours only water is allowed, to which may be 
added glucose, laaose or cane sugar. Subsequently, albumen or barley water, tea 
and chicken broth are given, followed by soups, Marmite, orange juice, jelly, biscuits, 
dry toast, dear honey, whey, Sprulac and apple pur^e. Later, arrowroot, cornflour, 
ground rice, sago puddings and, as improvement continues, by eggs, non-fatty fish, 
chicken, butter, milk drir^, junket and stewed fruit may be taken. Adherence to 
this type of low residue diet is only necessary in severe cases, espedally Shiga infec- 
tions, in order to rest the bowel ; in dysentery of ordinary seventy and of non-Shiga 
type, milk drinks, milk puddings, toast and cereals may be introduced as first addi- 
tions to the initial diet of clear fluids and jellies once the stools have been reduced 
to 6 to 10 per day ; and proteins are allowed shortly after^vards. 

Specific Chemotherapy . — ^Various sulphonamides, including sulphaguanidine, 
succinylsulphathiazole and sulphadiazine, have been shown to exert specihe curative 
effects in bacillary dysentery. Owing to its poorer absorption, lower toxicity and 
absence of renal complications, sulphaguanidine (p-amino-N guanyibcnzene sulphona- 
imde) has special advantages over most of the other sulphonamides for use in hot 
climates in dehydrating intestinal diseases like Shiga dysentery and cholera which may 
be complicated by renal failure and anuria. Crystals of acetyl-sulphaguanidine do 
appear m the urine, but they are deposited as a soft mush and not in the form of 
Iwd renal concretions, as in the case of most other sulphonamides. Once a tentative 
di^nosis has been made on clinical grounds, specimens of the stool should be obtained 

fonvarded to the laboratory for a report on the microscopic and cultural findings. 
Treatment, however, should not be delayed pending the laboratory report for by so 
doing valuable time is lost. 

Sulphaguanidine in acute dysentery is ^ven in a dose of 0-05 g. per kg. 4-hourly 
period during which the number of stoob passed exceeds S per day, and 
subsequently a dose of 0-05 g. per kg. every 8 hours until the stools have been normal 
in number and consistency for 2 days. The duration of treatment should not exceed 
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12 days, but if necessary tlie course can be repeated after tlic lapse of a t\eek. Thus, 
a patient weighing 11 stone ^^ould reedve 3*5 g. 4-hourIy, and later the same dosage 
8-hourly. An initial dose of 0-10 g. per ke. body weight is often given. With Shiga 
dysent^’, if the patient is not treated until the third day or later, it is not uncommon 
for 150 to 200 g. to be administered over a period of 8 to 12 days. 

The response of acute dysentery to sulphaguanidine therapy is remarkable. If 
tlie drug be given within a few hours of onset, the attack of dj'sentcry is generally 
aborted ; fever disappears, the diarrhoea and abdominal pain cease in 24 hours and 
the stools soon become normal. In Shiga cases when treatment is delayed 2 or 3 
days or longer, inflammation and destruction of mucous membrane have already 
resulted. Despite this, the response is generally striking. There is an early feeling 
of well-being, rapid rcHef of abdominal pain and a decrease of abdominal symptoms. 
In uncomplicated cases an early reduction of the temperature and pulse is noted, the 
normal being reached in most cases in 1 to 3 days. There is also a remarkable Iedu^ 
tion in the number of stools, and blood disappears rapidly from the feces and mu^ 
a few days later. When the treatment of Shiga dysentery commences from the third 
day to the third week of the disease, normal bowel action can be expected in about 
5 to 6 da^, and formed stools in about 8 days. > 

In subacute and clixonic cases, in which the bowels are acting some 3 to 8 dmts 
daily, the treatment consists of O-OS to 0-1 g. per kg. every 8 hours for 7 to 10 days. 
Should this not be effective it will be necessary to repeat the course later of to sub- 
stitute one of the other sulphonamidcs for sulphaguanidine. 

Full dosage and a complete course of treatment as prescribed for chronic dysehteij 
is the most effective means of cUminatmg the carnet state. 

If colicky pain or tenesmus are severe dur^ the first 24 hours, mo^blos er, j 
may be given and repeated next day, but this is rarely neressary. Heat in lh« wro 
of antipmogistme or turpentme stupes applied to the abdomen may also be helpM 
before sulphaguanidine has exerted its maximal beneficial effects. Deliydration thrad 
be ptevented by administering as much fluid per os as can be comfortably taken- 
fluid intake should be sufficient to ensure the secretion of 2 pints of urine dmy. 
When there is severe vomiting or copious fluid stoob, intravenous injections of ®uDe 
(0-85 per cent.) or glucose (3'0 per cent.) solution are administered either intennittewy 
or by continuous drip. Blood trana^ion is advisable if the patient is markedly 
anasmic or intestinal hsemorrhage is severe. - i ■ 

Succinylsulphatliiazole (Sulfasuxidine) and phthalylsolphathiazole arc 
sulphonamidcs which are being used successfully in the treatment of dysentery» and 
are said to be more effective than sulphaguanidine in the treatment of Sonne dj'sentc^ 
and in the eradication of B. dysenterue Sonne in carriers. They are poorly absorbed, 
not more than 5 per cent, being excreted by the kidneys. Like sulphaguanidin^ 
the dosage is considerable, being 0*25 g. per kg. mitially and O’lH g. per kg. 4 -houny 
thereafter. 

Sulphadiazioe, in a dosage of 4 grammes daily, is widely advocated in U.SJl- 
has the advantage that a sm^ler dosage of the drug is required, but it is not suitaw 
for use in dehydrated patients in the tropics undl the fluid balance has been restored 
and can be maintained. 

Streptomycin has some therapeutic effect but has proved to be inferior to the 
sulphonamidcs. It may be useful in the treatment of dysentery caused by sulpbof>^' 
mide-resiatant dysenteric organisms. 

Specific Anil-Dysenteric Sera . — ^Now that specific drugs are available there u 
little need for immunological therapeutic reagents. ' 

Refined monovalent anti-dysenteric Shiga serum has a limited field of usefuln*^ 
in fulminating Shiga infections to control cuculatlng exotoxin while the sulphonamioe 
is exerting its local bacteriostatic action on the bacillus. The dally dosage shoulo 
not be less than 200,000 I.U. administered intravenously ; in fulmlnatinS msf* 
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200,000 I.U. may be repeated every 4 to 6 hours. This anti'Senim possesses the 
adv’antages of rarely, if ever, causing serum sickness or other adverse reactions. Its 
disadvantage lies in the fact that it is purely anti-toxic and possesses no bacteriostatic 
or bacteriolytic action on Sh. far this reason its beneficial effects are only 

temporary. Polyvalent and multivalent anti-dysenteric sera frequently give rise 
to serum reactions, and are of very doubtful therapeutic value. No satisfactory 
anti-sera have yet been produced for the FIotner-Boyd group. Bacteriophage therapy 
has also proved disappointing. Boyd has recently demonstrated tint strains of 
dj'sentery bacilli may persist along with their specific bacteriophages in the stools of 
uncured dysentery patients. 

Sodium or Ma^netium Sulphate . — This was the standard treatment for dy'sentery 
before the introduction of specific sulpha drugs. It is now only used if these specific 
drugs are not a\'ailablc. The initial dose is 2 drachms ; subsequently 1 drachm is 
given 2-hourly for the first 12 to 24 hours, and then 4-hourIy, 6-hourly and finally 
8-haurly for the next 3 or 4 days or until the stools become feculent. It is inadvis- 
able to continue sulphate therapy longer than 4 or 5 days, as in many cases it merely 
keeps up the diarrhcca. 

Treatment oj complications , — Intestinal hsemorrhage is best treated by sulpha- 
guanidine, morphine injections and blood transfusions. Surgical intervention is rarely 
justified. Perforation of the bowel calls for immediate laparotomy ; the prognosis 
is very grave for the bowel wall is generally necrosed. Joint complications do not 
generally respond to specific therapy and require treatment aiong general lines. 

' N. HA-MILTON pAIRLEy. 


FOOD POISONING 

The originil use of the term food poisoning was based on a misconception. An 
alternative was “ ptomaine poisoning ”, the wUef being that the symptoms were 
due to toxic products of protein br^down formed in the course of bacterial de- 
composition. It is true that WgUy toxic substances can be formed in this way, but 
decomposition is by then so far aovanced that the smell and taste of the food would 
be repulsive. What may have been a minor form of this was common during the 
War of 193^1945 following the consumption of ” torpedoed meat ”. This came 
from sWps reaching port with damage to their refrigeration plant ; at a time when 
meat was scarce inspectors were reluctant to condemn cargoes in doubtful condition, 
and such meat, particularly if made into pies, was the cause of severe afebrile diarrhcca 
lasting only a few hours. Whether products of decomposition or perhaps the endo- 
toxins of the various non-specific bacteria concerned were responsible for this effect 
is not certainly known. 

On the other hand, most food poisoning is due to the action of specific bacteria 
or their toxins, and has nothing to do with decomposition. Staphylococcal food 
poisoabg and botulbm are produced by pre-fonned bacterial exotoxins, and are not 
infections in the ordinary sense. Salmonella enteritis, the commonest form, is simply 
^ infection of the bowel by specific micro-organisms which the food happens to 
convey. This is really no more food poisoning than are enteric fever or dysentery, 
which can be conveyed in similar ways. 


ACUTE INFECTIVE ENTERITIS (SALMONELLA) 

Etiology. — ^Thc Salmonella group of org anisms (named after a bacteriologist i 
the popular supposition that tinned salmon is apt to contain them is quite erroneous) 
IS almost indistinguishable in general characters and fermentation reactions from the 
group of paratyphoid bacilli. TTiey can be identified only by agglutination tests, 
^d since each may possess from 1 to 3 O antigens and as many as 6 H antigens, 
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including those diaracteristic of its two phases, specific and non-specific, an elaborate 
im estigaUon is often required. Many ot these antigens are common to a large number 
of species, between which the differences, even in antigenic composition, arc small, 
while in all other ways they are indistinguishable. It is thus perhaps tinfortunate 
that over two hundred of these organisms liavc been accorded the rank of spccifs 
and given names, often those of places in which they were first isolated. Other bac- 
teria, notably the hjcmolytic streptococcus and the pneumococcus, are divisible into 
many " types ” by the same method, but these are merely denoted by numbers. 

Much the commonest of these organisms is Salm. typhi minium, formerly known 
as B. aertrycke, and next in frequency of occurrence is Salm. enteriditis (Gaertner’s 
bacillus). 

Sources of Infection. — ^The source of infection, as in enteric fever, may be a 
human case or carrier and, if so, the vehicle may be any uncooked food liable to 
contamination with human intestinal bacteria {milk, ice-cream, confectionery, saladi, 
shell-fish, etc.). But whereas this is always the ultimate source of either enteric fe\« 
or dysentery, diseases which occur naturally only in man, the food-poisoning Salmon- 
cUas are pathogens of various animals, among which the infections they cause tie 
common and widespread : human infections have therefore usually an animal source. 

The animals concerned fall into three classes. Cattle, including both oxen and 
pigs, are susceptible, suffering from an enteritis which, if severe, may be accompanied 
oy septicamia. “ Emergency slaughter ” of animals so affected leads to the roarlet- 
ing of meat containing ^e bacilli owing to their presence in the blood, the numbers 
of which can increase gready by post-mortem multiplication. A temperature of only 
about 55” C. for half an hour is required to kiU them, but this is often not reached 
throughout in cooking sausages and other pork products or in joints of beef : hence 
the living bacilli are In the meat as consumed. Another possible method of trans- 
mission from catde is by the milk of an infected cow. 

Rodents are also susceptible: indeed, commercial “ Rat Viruses’* are cultures 
of a Salmonella, sometimes said to be non-pathogenic to man and domestic anlnials, 
although this claim is disputable. The contamination of food by rat and mouK 
droppings is thus a possible source. Finally, poultry and egp may be concerned. 
Various Salmonella infections arc common m hens, and severaJ, previously unknown 
in Great Britain, wcie conveyed here from America in dried egg imported during the 
War of 1939-1945. This product was dangerous only if made up with water and 
left long enough to permit extensive bactenal multiplication before cooking. Duck 
eggs are exceptional in that not only the shell but the interior of the egg may contain 
the bacillus, usually Salm. typhi murium. A lightly cooked (e.g. poached) duck egg 
is often found to have been the cause of an isobted case of this infection. 

Pathology. — The characteristic lesion is an acute catarrh of the entire alimentary 
tract, least marked in the stomach (a point of distinction from chemical irritant 
poisoning, such as that caused by arsenic) and increasing in degree towards the lower 
end of the small intestine. The mucosa is swollen and congested, and there luay be 
small submucous hsmoirhages ; the lymphoid foiUdes and Peycr’s patches are proin- 
inent owing to acute inflammatory changes. 'Hie colon is similar^ affected and lU 
contents, which are exclusively nuid, include much mucus. Ulceration do« not 
normally occur, but in elderly or debilitated subjects or those suffering from other 
diseases, the disease pursues a longer coui^, and ulceration of Peyer’s patches. 2 * 
in typhoid fever, is commonly found. 

Changes elsewhere include the effects of dehydration, some degree of cloudy 
swelling, particularly in the kidney, and fatty degeneration in the lii-er. In severe 
cases accompanied by bacterijemia, the spleen is congested, enlaiged and soft. P<^' 
mortem investigation should include the preparation of cultures from the heart blood, 
spleen and intestinal contents — the latter only if a positive culture has not been 
obtained during life. 
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Symptoms. — Most patients wake with definite symptoms on the day following 
the consumption of the contaminated food, but the onset may be earlier, or may be 
delayed for 48 hours or rather longer. The severity of the disease \’aries consider- 
ably, and it is in the mildest attacks with a more Indefinite onset that the incubation 
period may appear to be most prolonged, hlalaise, headache, fever and nausea are 
accompanied by colic, which may be very severe and is soon succeeded by diarrhcca 
with frequent Uquid stools containing mudi mucus and sometimes unaltered bright 
green bile pigment, a clear indication that hyperactive peristabis involves the whole 
of the intestinal tract. Vomiting is common at the onset but does not persist, and is 
a much less prominent feature than diarrhoea. Dehydration may be extensive enough 
to occasion some degree of circulatory collapse, the pulse being of very small volume 
and the extremities cold and blue. When there is an accompanying bacterixmia, 
fever is higher and more irregular and rigors may be repeated : a rigor at the onset 
is common. Another unfavourable sign is extreme restlessness. Skin rashes may 
occur, usually in the form of erythema and urticaria. 

Diagnosis. — This may be easily made in the presence of an epidemic, but calls 
for laboratory verification in any isolated or obscure case. The essential investigation 
is cultivTition of the fsces and the identification in them of the causative organism. 
The results of blood culture may also be of interest in more severely ill patients. An 
agglutination test performed with the patient’s serum b rarely helpful in the early 
stages, the appearance of agglutinin in the blood being delayed for several days. 

It is important to dbtmgubh between this disease and poboning by arsenic, 
antimony and other such chemicals, the features of which may be very similar. 
Examination of vomit, fasces and urine for these substances at once renders this 
diagnosb clear. 

Course and Prognosis,— This disease b very rarely fatal in a >-oung and healthy 
subject. In the old, or those whose resistance is unpaired by other disease, it may 
continue and come to resemble enteric fever not only in its morbid anatomy, as 
already noted, but In its clinical features ; in such patients the mortality has hitherto 
been considerable. Normally the fever and diarrhoa abate within 3 daj’s, and recover}* 
thereafter b uninterrupted. 

Treatment.— General measures include rest in bed, and the withholding of food 
other than water or glumse solution until the more acute symptoms subside. Severe 
colic at the onset may be an indication for pethidine or, exceptionally, morphine. 
Dehydration owing to fluid loss may call for intravenous replacement, preferably in 
the form of glucose saline. 

Thb infection is now* also amenable to specific treatment. The sulphonamides 
of low solubility (e.g. succinylsulphatbiazole) have some effect, as has streptomycin 
given by the mouth, but the most effective drug b chloramphenicol. Whether thb 
antibiotic, the use of which b not entbely free from risk, should be given to patients 
w whom the mitlock causes no sort of anjoeCy, is a matter far iadtvidtial decision, 
bearing in mind that in the healthy subject thb b a self-limited disease of very short 
duration. On the other hand, if bacterismb exbis or is suspected, or if the prognosis 
IS unfavourable for any of the reasons already mentioned, chloramphenicol b definitely 
indicated : 500 mg. should be given, at first at 4-hour and later at 6-hour inten'als 
®dier symptoms abate. 

The stools should be examined repeatedly during convalescence to determine 
that the patient is not remaining a carrier. 


TOXIC SALMONELLA ENTERITIS 

If organisms of the Salmonella group have multiplied extensively in food and 
M'c subsequently been killed by coo&ng, the food will nevertheless cause a condition 
Similar to that already described. These organisms possess an endotoxin which b 
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heat-stable and is the main cause of the mflammatoiy reaction in the aliraentaty 
mucosa : hence if sufficient numbers are present the immediate effect is tlic saoie 

as that following the multiplication of the living organism. 

This variety of food poisoning is distin^ished by a much more rapid and often 
more sudden onset. Cohe and diarrhtEa begin within 2 to 6 hours of the consumption 
of the contaminated food. This is a useful point of distinction from infection by the 
living organism, which is not usually apparent until the following day_ unless very 
large numbers have been ingested. On me other hand, the two conditions may be 
combined, dead organisms initiating the attack early and a few living ones multiplying 
to continue it : such a mode of infection may account for incubation periods of 
intermediate length. An early onset certainly docs not exclude the possibili^ of 
living infection, and the stools should always be examined. 

The typical attack due solely to dead bacteria in the food is not only of more rapid 
onset but is also, as would be expected from the fact that the cause is not a continuing 
one, of shorter duration. Fever is sUght or absent and although dehydration may be 
dangerous in the elderly, the prognosis is better. Diagnosis and the identification 
of the cause may be difficult or impossible : cultures are of course negative ffid 
agglutinin formation is slight or absent. Cultivation of the suspected food, whic^ 
when tills is available, should always confirm the source of the living infection, is 
also unhelpful, although its injection into animals will sometimes cause the formation 
of specitic agglutinins and thus betray the presence and identity of'the orgamsm 
despite its being dead. 

STAPHYLOCOCCAL FOOD POISONING 

This recently recognised form of food poisoning is more entitled to be so described, 
since a bacterial poison or toxin is its sole cause. 

Etiology. — Some strains of Stapitylocoecus pyosenet aureus, in addition to the 
various to^ns which operate %vhen they cause boils and carbuncles, osteomyelitis 
and pya;mia, etc., form an entmtexin. This is liberated during their growth in food- 
stuffs : tiiese may be either milk, ice-cream or cheese, or — as in scveitd recent extensiv’e 
outbreaks — meat. Such meat has usually been handled (literally) by a cook or factory 
employee who cither has a staphylococcal infection of a fojgcr or carries staphylocoro 
in his nose, whence they can be transmitted by the air or manually to any material 
%vith which he works. The operation of preparing cold meats such as pressed beef, 
as ordinarily carried out, involves extensive handling. The staphylococci tlien multiply 
either in the meat itself or in the jelly or “ glaze *’ surrounding it. Four simultaneous 
outbreaks in the summer of 1948, one involving passengers in the Flying Scolnnan, 
the others in London and towns in eastern and southern counties, wure all traced to sn 
establishment where meat was so prepared. Both operatives engaged in this work 
were carriers of staphylococd proved by phage typing to be identical with those 
recovered from samples of incriminated meat and from the vomit of affected persoia 

Symptoms. — Vomiting, which may be frequent and prostrating, begins withio 
2 to 4 hours of consuming the responsible food There is also usually diarrheea, but 
this is a less prominent feature than the vomiting, and fever is absent. The condition 
is thus quite distinct from Salmonella infection or intoxication. Recovery begins 
within 24 hours and only symptomatic treatment is possible or necessary. 

Diagnosis. — ^The occurrence of severe vomiting m a group of people who have 
all partaken of the same meal a few hours before is strongly suggestive of this diagnosis. 
Its verification depends on the fact that very large numbers of staphylococci are 
present in the food : they can be cultirated from it and from the vomit of sufferen- 
The mere presence of b^e numbers of pat^genic staphylococci is almost certain 
proof of the nature of tlie condition, and their identification by phage typing as be- 
longing to a type known to form enterotoiin may be taken as setuing tiie matter. 
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Direct proof that an individual strain forms enterotoiin has hitherto demanded tests 
in human volunteers or monkeys, although a l«ss satisfactory one can be done In 
kittens, but there is recent evidence than an in vitro test depending on the contraction 
produced in a strip of animal intestine may serve instead. 

BOTULISM 

This fortunately rare and frequently fatal form of food poisoning is also caused 
by a pre-formed bacterial cxotoxin, with the important difference that the toxin is 
absorbed and acts elsewhere in the body. In this feature the disease is unique ; no 
other bacterial tojdn can be absorbed from the alim entary tract, although others act 
there locally. 

ffitiology. — ^The responsible organism is Clostridium hotulinum, an anarobic spore- 
forming Gram-positive bacillus belonging to the same genus as the species causing 
tetanus and gas gangrene. Such organisms are widely distributed in soil, and the 
presence of some of them there is attributed to manuring, since they also occur in 
the faeces of animals, including man. On the other hand, some at least must be re- 
garded as primarily soil inhabitants and occurring only accidentally in the mammalian 
alimentary tract. This seems particularly true of CL botulinum, since it is rarely 
demonstrable in faeces and occurs in virgin soil from remote areas as well as that 
from cultivated land. Its presence has been demonstrated in samples of soil from 
\yious part of England as well as the United States and other countries, and in 
view of this wide distribution the rarity of the disease is at first sight surprising. 
Two types, designated A and B, the former being much commoner, and producing 
different toxins, cause human botulism : several other types exist which cause similar 
diseases in animals. 

Growth of CL botulinum is only possible under anarobic conditions— t.s., in the 
conmlete or almost complete absence of oxygen. These conditions are attained when 
food is canned or bottled : they may also exist in the interior of a mass of meat, such 
as a ham. Commercial canned and bottled products are subjected to temperatures 
which destroy even the spores of Clostridia; home canning is a less safe procedure 
pd its prevalence in the United States accounts for the greater frequency oi botulism 
in that country than in ours. If many spores of CL botulinum are present (small 
nitobers are less likely to germinate) and survive the heat treatment applied they 
will subsequently multiply and during thdr growth the exoto.xm is formed. The 
food may be meat, fish or vegetable (commonly string beans, peas, com and spinach 
have also been affected) ; fruits, the juice of which is acid, do not usually permit 
growth. “ Spoilage ”, i.e. alterations in colour, consistency, smell and taste ending 
in frank putrefaction, will eventually result, and it seems that the rarity of botulism 
may be due in part to the fact that only a short period may elapse betw’ecn the begm- 
ning of toxin formation and the development of changes which should at least excite 
sus^cion if they do not render the food quite unpalatable. 

The toxin of Cl. botulism is by far the most powerful poison knov/n : I gramme of 
It would furnish a lethal dose for many millions of people. It is a protein, and readily 
de-natured by heat ; hence food containing it can be rendered innocuous by re-cook- 
mg. It is absorbed from the alimentary tract and exerts its effects on the nervous 
system. 

Symptoms. — ^The onset may be early on the day following the responsible meal 
or delayed for up to 48 hours. Vomitmg is inconstant, but commoner when the 
omet is earlier and hence the amount of torin swallowed presumably larger. Diar- 
thcea is also inconstant and never pronounced or persistent : wnstipation is more 
Common. The earliest characteristic symptoms are diplopia and unsteadiness on 
standing: these are accompanied by fatigue, dizziness and muscular weakness. There 
>s no fever and little or no headache. What follows is the result of the paralysis first 
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of the motor cranial nerves : no sensory changes occur. All the ocular muscles are 
alfccttd, complete ptosis depriving the patient of sight : the tongue cannot be pro- 
truded and the power of speech and of swallowing are eventually lost. Panlysis 
may then extend to the diaphragm and intercostal muscles, the dorsal muscles of the 
neck and the arms. Full consdousness is retained, and the plight of a patient strug- 
gling for breath and unable to see, speak or swallow, is described as pitiable. Death 
may occur after as long as 7 days, or may result apparently from cardiac failure within 
24 hours before dilHculty in respiration has developed. The mortality in different 
outbreaks has varied, but is always high and sometimes 100 per cent. 

Treatment. — ^Thc only specific measure is the administration of antitoxin, which 
should be polyvalent (t.e. contaiiung antitoxins for both types, A and B). Since the 
Loch Maree disaster of August 1922, when all 8 members of a fishing party provideil 
with sandwiches made of potted wild duck paste died of botulism, stod^ of this 
antito.xin have been maintained at centres in different parts of the British Isles. Only 
one small outbreak and one other isolated case have been recognised since then : 
hence there has been little opportunity to use the antitoxin, and such use as has been 
made was ineffectual. It is an axiom that antitoxins, although fully effective in 
prevention, are effective m treatment only if given early, before toxin has done irrepar- 
able damage. The likelihood of early administration in so unfamiliar a disease is 
small. 

The supposed value of giving alcohol to dc-nature unabsorbed toxin is doubtful 
Morphine is indicated for the relief of distress and b also said to delay the process 
of the disease. In protracted cases fluid should if necessary be supplied rectaliy or 
intravenously. A respirator should be used if paralysis of respiratory muscles de- 
velops, but It b doubtful whether recovery is possible after this stage. 

CL. WELCHII POOD POISONING 

It has recently been recognbed that Clostridium xcelehii, strains of which are the 
commonest cause of gas gangrene, can also cause food poisoning, apparently of n'O 
forms. Botli are due to types of this organism which are exceptionally resistant to 
heat. The spores of Cl. xcelchtt are in general much less heat-resistant than those of 
other species, and arc destroyed by boiling or steaming for 10 minutes: the food- 
poisoning types are not, and can thus be easily recovered from food or fsces steamed 
for 1 hour. 

The mild farm, of which there have been many outbreaks in recent years, bss 
invariably been caused by meat or meat preparations which have been cooked, allowed 
to cool slowly and not rurigerated, and eaten a day or more later. Thb practice was 
less common before the war, as was the provbion of meals in canteens, where the 
occurrence of food poisoning b much more likely to be recognbed and investigated 
than in the home. The grovvth of the organism, which is a feebly toxigenic and other- 
wise atypical Type A, usually causes no detectable cliange in the meat. The results 
of its consumption are simply colic and diairhoia, without vomiting or headache, 
beginning S to 20 hours after consumption and lasting no more than a day. 

The other form, which is severe and often fatal, has been described chiefly b 
Germany, produced in some cases by home-canned meat such as rabbit, and is known 
as enteritis necroticans. It is a diffuse enteritb involving especially the jejunum but 
also the ileum and colon, in which acute inflammatory changes with marked cedeo^ 
of the mucosa arc followed by necrosis of its superficial layers and hence the formation 
of sloughs. The onset is abrupt, vrith severe pain, some abdominal rigidity, vominng 
and profuse diarrUma leading to dehydration and circulatory collapse. The mortality 
is high. The responsible organbm b Cl, mlchst of type F, forming a large amount of 
/3-toxin. 


Lawrence P. Gabkod. 
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UNDULANT FEVER OR BRUCELLOSIS 

Synonyms. — Malta or Mediterranean Fever; Abortus Fever ; Brucellosis. 

Definition. — An endemic or epidemic disease characterised clinically by pro- 
longed fever ■with a tendency to long wavy relapses, splenomegaly, transient painful 
swellings of the joints, neuralgia and secondary anxmia. In Muta Brucella melUensis, 
conveyed in goats' milk, proved the causative of^nism, but indistinguishable diseases 
of widespread geographical distribution may be caused by the bovine and pordne 
strains of Br. abortus. 

^Etiology. — ^Undulant fever of caprine origin is endemic in the Mediterranean 
basin, and has a widespread geographical distribution. The indigenous population 
sometimes appears to have a certain immunity' to the disease as in Malta, where the 
Maltese, prior to the boiling of goats’ milk by the garrison, were less affected than 
English soldiers and sailois. All ages and both sexes appear equally susceptible, and 
in Malta, at least, the disease proved more prevalent in the dry’ summer months. 

Bruce, in 1886, isolated Br. meliiensis from cases of undulant fever and experi- 
mentally reproduced the disease in monkeys. Eighteen years later it was proved 
that infection was conveyed in goats’ milk. The organism causes a bacterixmia and 
may be isolated from the blood, bile, freces, urine and milk. Primarily it is a disease 
of goats tvhich, tvhile themselves showing few symptoms, may yield a good quality 
milk containing large numbers of Br. melitensis. Other varieties include the bovine 
and porcine strains of Br. abortus, and are only distinguishable by agglutinin-absorption 
tests. The Utter organism, which infects the chorionic cells, causes contagious abor- 
tion of swine and cattle, and produces a disease in man indistinguishable from im- 
dulant fever; it has been reported from the United States, Europe, Southern 
Rhodesia, South Africa, etc., is of borine or porcine origin, and is contracted from 
cow's mi^ or contact with carcasses, infected animals or their e.xcreta. 

Pathology. — The disease is essentially a bacterismia and organisms may be 
isolated from the blood, spleen and lymph glands at necropsy. The spleen is con- 
stantly enlarged, averaging about 20 oz. in weight Sometimes the mesenteric glands 
appear swollen, but there is no ulceration of Peyer’s patches. The liver, kidney's 
and pulmonatj' bases show congestion, and occasionally broncho-pneumonia and 
glomeruIo-nepKritis are found. 

Symptoms. — ^The incubation period is about 14 days, but may last a longer or 
shorter period. Monkeys develop fever 5 day’s after subcutaneous inoculation, and 
15 days after ingestion of infected material. Five clinical varieties are recognised ; 
(1) Ambulatory’; (2) Undulant; (3) Intermittent ; (4) Conlmuous ; and (5) Malignant. 

(1) Ambulatory or Mild. — In some cases the symptoms are so slight that 
infected pereons go on with their work as usual ; in others there are slight fever 
^ minor symptoms which ihsappeat rapidly, serum tests alone indicating infecdon. 
Out of 525 dock hands examined by Shaw in Malta, 79 gave positive agglutinin 
reactions, whilst 9 out of 22 of those spedally tested showed the organism either in 
the blood or urine or both. Such cases constitute human carriers. 

(2) Undulant or Ordinary. — ^The onset is generally insidious like typhoid, and 
the Symptoms often resemble those seen in other fevers, but the temperature chart 
13 chararteristic. Bouts of fever lastmg 2 or 3 weeks alternate with periods of remis- 
sion, so producing the typical undulant fever chart. Illness in the ordinary case 

3 to 4 months, the extremes being 3 wedcs to 2 years. The fever is often associ- 
ated with profuse sweating, lassitude, secondary anaemia, debility and transient painful 
^\elUng of the joints resembling rheumatic fever, but not responding to salicylates, 
hnlaigement and tenderness of the spleen and liver also occur, and neuralgic pains, 
Specially involving the intercostal and sciatic nerve, are common. The ton^e 
ircquentiy has a central white fur, and anorexia, flatulence, abdominal discomwrt 
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and constipation are often troublesome features. The leucocyte count k generally 
normal, but there is a relative lymphocytosis; the urine may contain albumin. After 
running a more or less chroruc course, the remissions become more prolonged, the 
febrile exacerbations less high, and recover gradually ensues. No patient should 
be regarded as convalescent, however, until Ae temperature and pulse have been 
normal for at least a fortnight and all other symptoms have disappeared. Neuritis, 
debility and antemia may persist for a considerable period. 

(3) iJiTEnsnTTENT Type. — ^There is a swinging temperature resembling benign 
tertian malaria, a normal morning temperature being succeeded by a sudden after- 
noon rise to 105® F. or higher, accompanied by chilliness and a definite rigor; by 
evening the temperature f^ ag^ with drenching stteats. The condition is differ- 
entiated from malaria by the absence of parasites. 

(4) Continuous Type. — Here there is continuous fever for a period of from 
1 to 3 months. 

(5) Maugn.uo' Type. — ^The patient is attacked suddenly with high fever, severe 
generalised pains, diarrhoa and vomiting. Broncho-pneumonia, cardiac neakcess 
and a typhoidal state frequently develop, while hyperpyrexia may precede death. 

Complicstiotts. — ^These indude bronchitis, broncho-pneumonia, neuritis, par- 
otitis, orchitis in the male and mastitis in the female. Purpura and suppuradve 
osteitis have also been described. Menorrhagia, abortion or premature labour may 
also result 

Diagnosis. — The differential diagnosis includes the enteric fevers, acute ibeu* 
matism, malaria, kala-azar. tuberculosis, subacute bacterial endocarditis, thoracic 
lympludenoma associated witli the Pel-Ebstein syndrome, amcebic abscess of the 
liver and occult pyogenic infections. Macroscopic agglutination reactions are of 
great diagnostic value after the first fortnight of fever, the serum being tested in an 
ascending series of dilutions (1/25-1/10001 against dead Brucella suspensions. Absorp- 
tion of agglutinin may be necessary to dbtinguish infections with Br. mlilepsis and 
Br. abortus respectively. Blood culture in liver infusion broth is often positive for 
Br. nuHtensis, and the period of examination should extend over a fortnight before 
reporting the result as negative. Br. abortus is best grown in on aimospbere of 10 per 
cent, carbon dioxide or, better stilt, I ml. of suspected blood is inoculated into the 
peritoneal ca%ity of a guinea-pig, culture from the peritoneal carity being generally 
positive in about a week and from the spleen at a later date. Burnet’s intradcrmal 
test is frequently positive ; if is characterised by the development of localised redness 
and mdema some 6 hours after inoculation, the reaction las^g 1 to 2 days. 

Prognosis. — Mortality rates of from 2 to 9 per cent, have been recorded. Dwth 
generally results in malignant cases during the first 3 weeks of fever. At any time, 
however, fatal recrudescence may occur, a typhoidal state, broncho-pneumonia, 
cardiac failure and hyperpyrexia being grave sigiu. Chronic cases may present great 
debility', emaciation, ansmia and neuritis. 

Treatment. — PROPiiYLvcnc. — Laboratory workers should be very careful in 
handling Brucella cultures for, as in tularaemia, infection is easily acquired. Adequate 
boiling of goats’ milk renders it safe, but its prohibition in endemic centres and the 
destruction of infected animals are more effective. Cream and cheese may also convey 
infection. In the case of Br. abortus the disease may arise from cows’ milk or the 
carcasses or excreta of bovines and pordnes. 

CuE.\TiVE. — Careful nursing and a nourishing dietary which should include milh 
puddings, eggs, fish, fruit ^ice, yeast and other Titamin-containing foods, are dcrir- 
able. Cool sponging is indicated wheneverthe temperature exceeds 103* F. Specific 
therapy is stiU under trial. Autogenous vaednes, “ brurellin ”, anti-undulant fever 
serum and immune-transfusion of com pa tible blood from a recovered case are all 
doubtful value. A course of sulphonamide terminates the fever in some cases, 
recurrences are frequent. Rcccnuy the administration of small doses of suJpbadiazinc 
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r sulpharacraaine combined with blood transfusion has been advocated. Cures are 
ecordcd following T.A.B. vaccine intravenously, commencing with 50 millions and 
forking up to 250 millions, injections bemg given every fourth day. Promising 
esults are now being reported following combined treatment with a full course of 
ulphadiazine and streptomycin. The course lasts for 10 daj^, 2-0 g. of streptoraydn 
eing given in divided doses each day. Pem'dUin is ineffective. The best antibiotic 
eems to be chlortetraqrcline given in doses of 0*5 g. 6-hourly for 10 days. This 
reatment quickly arrests the clinical attack but is likely to be followed by relapses, 
fhich require repetition of treatment. 

Various symptoms and complications, such as sleeplessness, headache, arthritis 
nd orchitis, should be treated as they arise. 


PLAGUE 

Synonyms. — Oriental Plague ; Pest ; Black Death. 

Definition. — ^Plague is primarily a ^scase of rodents caused by the Pasieurella 
'ettis. Transmitted to man by rat fleas, it runs a rapid course with high fever, and 
. marked tendency to septicemia and tender enlargement of lymphatic glands. Mere 
arcly a pneumonic form develops. 

Etiology, — Plame may occur anywhere; it b more common in subtropical 
■egions, but totmds the equator tends to die out. ^ High temperatures and a d^- 
itmosphere or high saturation defidency reduce its inddcnce in the hot weather in 
.ndia by killing the Ilea vector. It spread from Hong Kong to India, Egypt and 
lapan in 1896, and three years later to the Philippines and South America. People 
)f any race, age or sex are susceptible. The plague bacillus, Pasteurella pestis, was 
solated by Kitasato and Yersin in 1894. It is readBy cultured, and is a short, Gram* 
negative rod showing bipolar staining. Guinea>pigs and other laboratory animals 
>re susceptible. Rat fleas, espedally Xenopsylla cneopis, which have fed on the blood 
)f infected rodents such as the large grey rat (Rattus norvegicus) and the smaller black 
rat {Rattus rattta), desert these an'^au after death and inoculate man by regurgitating 
P. pestis during the act of biting and sucking blood. Epizootics in rats invariably 
precede human epidemics, and an e.’Ctension of plague to man can be accurately fore- 
told 2 or 3 weeks beforehand from a rising curve of infection in the rat population. 
Pneumonic plague, on the other hand, is intensely infectious, being directly trans- 
tnitted by droplet spray infection from person to person. Doctors and nurses often 
acquired the (hsease during the Manchurian epidemic. 

Pathology. — At the site of entrance, espedally in resistant cases, plague bacilli 
may occasionally produce a primary veside. Generally the adjacent chain of lymph 
glands are acutely inflamed (primary bubo) while others are secondarily involved. 
Frequently badlli enter the drculation, ptodudng wirious degrees of septicaemia 
and in the most fulminating cases primary buboes may be absent altogether. The 
toxic substances elaborated by P. pestis also affect the endothelial lining of the blood 
Vessels, giving rise to congestion and hsmorrhage in the mucous and serous mem- 
branes and s^, while the cardiac musde sho^vs fa^ degeneration and the right 
hwrt b dilated. On section the primary bubo shows intense congestion and hsmor- 
tnage, with periglandular, gelatinous and hannorrhagic cedema matting adjacent 
glan^ together. More distant glands, secondarily implicated, are congested and 
greyish red in colour. Badlli are numerous in the early stages and also often occur 
m the spleen and blood. The liver and kidneys are congested, showing cloudy swell- 
mg and fatty change, and fibrinous thrombi may be present in the Malpighian tufts. 
»be spleen, which is rivo or three times its normB size, is hypensmic and often 
bamotrhagic. The meninges are very coog^ted and hsemorrhages may occur in the 
®rain. Pneumonic plague starts as a broncho-pneumonia, but later may involve the 
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entire lobe ; pleural ccchymoses, congration of the bronchial tree and involvement 
of the bronchial glands are cliaracteristic. 

Symptoms. — ^The incubation period varies from 2 to 12 days, generalljr being 
3 to 4 days. In severer infections there is a marked tendency towards septicemia 
and in the types of pestis major a sudden onset with chill or rigors, irregular high fever, 
nausea, vomiting, cardiac weakness and great mental prostration is duracteristic. 
Splenomegaly and also hmmorrhagte rashes may occur, hence the ancient sjmonym 
" black death ”. Nine clinical types have been described. 

(1) Bubonic. — Prodromata include backache, pains in the limbs, and mental 
depression, but generally the onset is abrupt and constitutional features severe. 
The blurred speech, reeling gait and mental dullness may suggest alcoholic intorica- 
tion. Examination reveals fever, injected conjunctive, rapid soft pulse ; the urine 
contains albumin and the hfood count shows a moderate leucocytosis. On the second 
or third day a tender primary bubo appears, the affected group of glands (femoral 
and inguinal=»70 per cent.; axillary=20 per cent.; submaxillary and cervical" 
10 per cent.) rapidly swelling to the size of a hen’s egg or larger. Pain is severe 
and suppuration eenerally occurs during the second week. Deatn usually eventuates 
between the third and fifth day ; with recovery the sj-mptoms gradually ameliorate, 
but convalescence tends to be protracted. Secondary broncho-pneumonia may occur, 
and the sequela: include sepsis, carbuncles, etc 

(2) Septicemic.— T he disease » rapidly fatal ; there may be splenomegaly and 
slight general enlargement of lymphatic glands, but no bubo. Frontal headache, 
fever and vomiting are characteristic, but in the severest cases there may be onh a 
slight rise of temperature. Cutaneous petechi® and mclsna may be noted. The 
diagnosis is made by a positive blood culture. 

(3) Pneumonic. — Chill and a rapid rbe of temperature occur at onset, followed 
by headache, dizziness, pains in the limbs, clouding of consciousness, pain and tight* 
ness in the chest, with cough and expectoration of a copious, sanguineous, wateiy 
sputum teeming with plague bacilli. Dyspnma with cyanosis, crepitauons and possibly 
areas of diminished resonance are found. Cardiac failure b common and deatn almost 
invariably occurs within 4 days. 

(4) Intestinai..~A rare form, described by Wilm in the Hong Kong epidemic 
of 1896, as an intestinal dborder with voimting, incessant purging and liquid, offea- 
sive, bile-stained stools often mixed with blood. Buboes were absent, but pathological 
lesions were present in the intestine. 

(5) Ctredral. — I n this type, which may resemble cerebral malaria, the meatal 
hebetude characterbtic of ordinary bubonic plague progresses to delirium, convulsions 
and coma. Definite plague meningitis has also been recorded, and may run a chronic 
course. 

(6) CcLLULO-CuTANEOUS. — Carbuncles appear having a necrosed and ulcerated 
centre, with a hard edge surrounded by a red areola, sometimes covered with minute 
vesicles. The condition is distinguished from coccal carbuncle by the demonstration 
of P. pestis. 

(7) Vesicular or Varioloid.— In thb form the vesicles and pustules may be so 
abundant as to simulate varicella. P. pestis is readily isolated from the vesicles. 

(8) Anginal or Tonsillar.- Cervical buboes may implicate the tonsils, or 

violent plague tonsillitis and pharyngitis, with secondary cervical adenitis, may att** 
from killing vermin with the teeth — a habit of Indians in Ecuador. . ,, 

(9) Abortive or Ambulatory (Pestis iiwiiot-).— Such cases are common m aJi 
epidemics : buboes develop and may suppurate or be absorbed without 
indisposition or fever, or the lymph glands may simply swell and become painful, 
associated with transient headache. 

Complications. — Acute bubonic cases may develop plague septicremia or pneo' 
monia with fatal results, or after the fever has disappeared the local buboes nuf 
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become indolent and take many >vecks to heal. Broncho-pneumonia and septic 
complications such as subcutaneous abscesses, cellulitis, adenitis and parotitis some- 
times ensue. 

Diagnosis.— -Bubonic plague early in an epidemic may need to be differentiated 
from climaticbubo, chancroid orfiyphmffebuboM,rat-bite fever and possibly tularmmia. 
Gland puncture reveals bipolar bacilli on culture or in smears, the crucii t^t being 
transmission of plague to the white rat by smearing infective material on its skin. 
In pneumonic plague herpes is absent and the sputum is sanguinolent and watery, 
not visdd and rusty as in pneumonia ; furthermore it is teeming ivith plague bacilli. 
Septicannic plague is dlagriosable only by positive hmmo-culture. 

Prognosis. — Pneumonic and pure septicemic plague have in the past been 
practically always fatal. In bubonic plague the mortality rate was much higher in 
natives (75 to 80 per cent.) than in Europeans (25 to 30 per cent.) and axillary buboes 
were less favourable tlian inguinal ones. Positive harmo-culturc is of serious signifi- 
cance, and Liston showed that where the bacilli exceed 40 per 1 ml. of blood, death 
almost invariably resulted. 

Modem chemotherapy is very effective in all forms of pbgue, including pneumonic. 

Treatment. — PflorjiVLAcrnc. — This consists esseniidly in the destruction of rats 
and fleas, in preventing their coming into contact with man, and in increasing indivi- 
dual resistance by Hatlkinc’s prophylactic vaccine, which gives an immunity lasting 
6 to 12 months or more. The building ofratproofbouscs and grain stores, rat destruc- 
tion by poisoning and trapping, fumigation of ships with sulphur dioxide and hydro- 
cyanic and evacuation of infectra villages and houses during epidemics are all 
important measures in controlling the spread of plague. Fleas are killed by a dust 
containing 10 per cent, of D.D.T. ; this a best applied to rat runs by a pressure 
sprayer. 

Overalls, m^ks, aps and gloves should be worn by those dealing with plague 
cases. D.D.T. impregnated clothing reduces the risk of Hca bite. 

Contacts of pneumonic cases should be isolated and it'atched. Successful chemo- 
prophylaxis has recently been achieved. Adults who have been in intimate contact 
wth cases receive 6 g. sulphadiazinc daily for 3 days to 1 week after contact *, others 
may be given 3 g. dmy for the same period. Contacts of bubom’c cases should also 
receive chcmoprophylactic treatment. 

CmunvE. — Bed rest, liquid diet and careful nursing are essential. The buboes 
should be treated by hot fomentations, kaolin poultice or belladonna and glycerin 
applications tvith incision if suppuration occurs. Morphine may be necessa^ for 
the pain. Stimulants and cardiac tonics should be used early, and intravenous injec- 
tions of dextrose are of value. Specific treatment, with l^ge doses of antiplague 
scrum intravenously during the first 2 days has reduced the mortality. Favourable 
r^ults ensue from treatment with sulphonamides, particularly sulphamerazine, sulpha- 
diazine and sulphathiazole. Examples of dosage regimes are ; tulp}sadiazine orally, 
4‘0 g. immediately ; 2-0 g. after 4 hours ; 1*0 g. every 4 hours until temperature Im 
been normal for 2 days. Some ^vorke^3 recommend continuing a dose of 0*5 g. 
4-houxly for up to 10 days, Sulphamerazine intravenously, 2*5 g. in 50 ml. of 
5 per cent, glucose solution at 8-hourly intervals for three doses, followed by tno 
further injections containing 1*5 g. each at 8-hourly intervals and then l-O g. orally 
cver>' 8 hours. When sulphonamides arc given, abundant fluids are administered^, 
the urine is kept allmline by the oral administration of bicarbonate of soda and dtrates, 
and a careful record U kept of ^e urinary output during each 24 hours ; this should 
cot be permitted to fall below 50 oz. 

. Streptomycin is effective alone or in combination with one of the above sulphon- 
mides. The following regimes have been used successfully : 

, (u) Streptomycin intramuscularly, 0-66 g- immediately; 0-33 g. every 4 hours 
eight and day until the temperature has been nonnal for 1 or 2 days. Very severe 
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cases may be given 0-66 g. 4-bourIy until the temperature has been normal for 
2 days. 

{b) StTeptotnycin intramuscularly, 0*25 g. to I-O g. every 4 hours until temperature 
is iiormal. Sulphadiazine given orally concurrently, 40 g. immediately; 2.0 g. 
4 hours later; 1.0 g. every 4 hours subsequently until the temperature has been 
normal for 2 days. .... 

Pruritus and urticaria may occasionally complicate streptomycm mjecuons, but 
serious toxic effects have not been described. 

N. Hamilton Fairley. 


TULAR/EMIA 

Synonyms. — Deer-fly Fever; Pahvant Valley Fever; Ohara’s Disease. 

Definition. — A plaguc-likc general infection of small rodents, hitherto confined 
to the United States, Japan and a district in Siberia ; also recently in Nonvay, com- 
municable to man. The disease has the peculiarity, in which it resembles Malta 
fever, of bemg extremely infective to laboratory workers handling the causative 
organism. Brucella iularensts. 

/Etiology. — In 1911 M'Coy, during plague work among ground squinels in 
California, discovered a plague-Ukc disease not due to Pasleurella pestis, and in 1912 
M'Coy and Chapin isolated the specific organism from the blood of infected animals, 
and it was named Bacterium tularense. Subsequently the organism was found m 
various rodents, and endemic centres of the infection have been recognised in many 
areas of North America. The first human case of infection appears to have bc«n 
reported by Pcarse in 1910, but bacteriological proof connecting it with Br. tulareMt 
was provided by Fnmas subsequently. Where the infection is endemic among 
rodents, human cases are not uncommon, and possibly some have recovered unrecog* 
nised. The infection is conveyed from animm to animal by various blood* 5 uckiD| 
parasites. The fasces of infected bugs have been shown to be infective. Polluted 
water has recently been thought to be a source of infection in Norway and _U.S.A- 
Thcre is thus no difficulty in understanding how endemic centres of infection am 
kept up, and human infections in the field are readily understood. But it is difficult 
to explain the cases of infection in laboratory workers. It is suggested tliat a possi- 
bility is respiratory infection during the anssthetising of experimental animals, wbM 
coughing is not uncommon, and tlie badllus is certainly contained in bronchial 
secretions, as well as the excreta generally. The question appears to be parallel to 
the difficulty of explaining the great liability to bboratory infections with Br. tneliieTtstS' 

Br. tularemis is a minute. Gram-negative cocco-bacillus, measuring, according to 
M'Coy and Chapin, O-3/i, with a breadth of O-2/i. It is not easily stained by the 
ordinary dyes, unless a mordant, such as car^lic add or aniline, is added. It ts 
refractory to growth on ordinary media, the original cultures being obtained on a 
medium composed of egg-yolk. It will grow readily on serum glucose agar if a piece 
of rabbit spleen be added thereto. 

Pathology. — In animals, nothing characteristic is found. At the site of inoculi- 
tion some diffuse necrosis may be seen, and occasionally swelling of the corresponding 
lymph nodes. The spleen, liver, lunp and kidneys may show small necrotic area^ 
Human cases contracted in the field, probably from some blood-sucking fly. 
show a local ulceration at the site of the bite, with swelling, and possibly suppuration, 
of the local lymph nodes. Cases contracted in the laboratory provide no pathological 
data, for there is no evidence of the portal of infection, and the blood shows no cliaf* 
acteristic changes. 

Symptoms. — The infection expresses itself in two w'ajs : (1) Dealers in rabbit 
may develop a necrotic papule, which is followed by acute lymphadenitis in the ar^ 
affected. Suppuration may occur, TOth coxisiderable pyrexia and toxa;mb. (2) 
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Laboratory workers stud^g the infecting agent have suddenly developed pyrexia, 
with marked malaise and often evidence of pneumonia or pleurisy. The temperature 
subsided at the end of 3 weeks. The marked features of the majority of the cases 
were the malaise, the recurrent nature of the fe\’er and the prolonged inability to 
work. Neuroglandular, oculoglandular, glandular and typhoid forms of the disease 
have been described. 

Diagnosis. — In endemic areas, people handling rabbits and other rodents, who 
develop fever, with or without localising signs of insect bites, should be under sus- 
picion. In this country, only laboratory workers arc likely to be infected. In either 
case, the diagnosis depends upon specific agglutination of Br. tularensis antigen. Very 
definite agglutinations were noted towards (he end of the second week after the 
commencement of the disease, and the titre rose rapidly and remained high during 
the long convalescence. Br, tularensis can usually be obtained by inoculating rabbits 
Of guinea-pigs intrapcritoneally with 1 or 2 ml. of blood or other infected material. 

Prognosis. — The mortality rate varies with the clinical tjyje of infection from 
about 4 per cent, in the ulceroglandular form to 50 per cent, in the typhoid variety. 
These figures date from before the introduction of streptomycin and chlortetracycline. 

Treatment. — -Various antitularxmic sera have been employed mth doubtful 
results, but the use of streptomydn and more recently of chloitetracj'cline has com- 
pletely altered the outlook in this disease. Administration of either of these antibiotics 
IS followed by rapid subsidence of fever, disappearance of constitutional symptoms 
and recovery. 


GLANDERS 

Definition. — ^An infectious disease, occurring not infrequently in the horse and 
in the ass, occasionally transmitted to man, and characterised by the formation of 
granulomatous nodules in the nose (glanders), and in the subcutaneous tissues (farcy). 

^liolow.— -The bacillus of glanders, or Pfeifferella mallei, is a short rod, straight 
or slightly bent, of 3 to 4/i in length by 0-5 to 0*75^1 in thickness. It is noa-motile, 
and possesses no flagella, nor does it form spores. It can be cultivated on ordinary 
media at 37® C., but gives a more characteristic growth on potato. 

The bacillus stains somewhat faintly with the usual aniline dyes, so that a mordant, 
such as carbolic acid, is usually employed, but even when deeply stained there is a 
tendency to decolorise rapidly. The staioing is markedly irregular, this irregubrity 
being a diagnostically helpful poinL It is Gram-n^ative. 

Pathology. — ^Thc disease chiefly affects horses, mules and asses — the latter being 

most susceptible. Homed cattle are immune, but goats and sheep are occasionally 
mfeaed. 

fn the horse, infection may take place through any abrasion of the skin, but most 
frequently through abrasion of the nasal mucous membrane from infected water- 
troughs or feeding-mangers. The infection may be acute or chronic. In the acute 
form (glanders proper) there is fever and prostration, and in 2 or 3 days there occurs 
ulceration of the nasal mucosa with a scro-purulent discharge, leading on to involve- 
ment of the lungs, and death within a few weeks. In the chronic form — farcy — there 
IS involvement of the lymphatic system associated wth the original site of entry. 
l>’inph vessels become enlarged — farcy pipes — and irregular thickening — farcy 
which may soften and suppurate. 

The disease may be btent, and can then only be dbgnosed by the “ mall ein ” 
human being the infecdon is generally derived directly from the horse, 
IS therefore usually confined to those in dose connection with horses; but the 
has been contracted in the bboratory. 

The toxin of Pf. mallei or mallein Is an endotoxin, being derived from the bacterial 
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bodies, in which respect it differs markedly from the toxins of tetanus and diphtherii 
bacilli. One of its chief cljaracteristics is its resistance, it being capable of \dtli* 
standing temperatures of 120° C. and prolonged storage with but little loss of stren^. 
It is prepared by growing cultures in glycerin broth for 3 or 4 weeks, and sterilisbg 
these by boiling or autoclaving at 115* C. The cultures are then allowed to stand, 
and the supernatant fluid being decanted off, this is then filtered through a Chamba- 
land filter. Tlic resultant filtrate, to which one-half of 1 per cent, of carbolic add 
is added, constitutes maUeiit, It contains the soluble ponions of the bacteria, and 
substances from the altered medium, and is a similar product to tuberculin. It is 
used in doses of I ml. to detect a glanders infection in the borsc. As the reaction 
in a “ glandered ” animal is severe, botli locally and constitutionally, it b unsuitable 
for use in man. 

Forms of the Disease. — Both glanders and farcy have been known to occur in 
man in acute and in chronic forms. All forms are rare. 

Symptoms. — 1. Acute Glanders. — ^The incubation period ATiries, but is in most 
cases 4 days. At the site of infection in the nose there occurs an inflammatory sivellinj 
surrounded by oedema and lymphangitis, with a papular eruption soon oecoming 
pustular. In a few days other and similar swellmgs appear, which soften and ulcerate, 
so that the mucosa of the nose becomes generally infected, leading to profuse 
mucopurulent discharge. The whole nose swells, sometimes considerably. The 
ulceration extends deeply so as to involve the cartilage and bone. The ccnacal lympb 
nodes are usually enlarged and may soften, forming abscesses. Constitutional 
toms are present by tins time, and death, usually with pneumonia, occurs about the 
middle of the second week. 

2. CioiONic Glanders. — Tins form resembles closely the disease as seen in the 
horse. There is a chrome profuse coryza, associated with widely scattered muscular 
and subcutaneous nodules. Unless the nature of the disease is suspected, it may go 
undiagnosed fur some time. 

3. Acute Farcy. — This is the form of the disease resulting from accidental’ll 
oculation of the skin. A local lesion of a highly inflammatory kind leads quicUy 
to a spreading zone of lymphangitis, subcutaneous nodules (farcy buds) appearing 
m the track of the infection, softening and forming abscesses. The patient becoma 
severely ill, with symptoms of a general infection, and the course of the disease u 
of much the same duration as tn acute glandcis. 

4. Chronic Farcy. — Tliis only differs from acute in that the “ buds *’ are associ- 
ated wiUi much less inflammatory reaction, the constitutional symptoms are much 
less severe, and the course of the disease is much longer. A few of the cases have 
extended over 12 montbs. 

Diagnosis. — Acute glanders has been mistaken for small-pox, owing to the like- 
ness of the papulo-pustular eruption to the specific eruption of this disease. Th« 
chronic forms arc at times mistaken for the other infective granulomata (sypli^l}^ 
tuberculosis and actinomycosis). Exact diagnosis turns upon bactcriologi^ methodSr 
direct or indirect. 

The bacteriological diagnotis m man may be simple if a superficial swelling exists 
which may be opened. Direct cultures may be made therefrom, preferably on potato, 
and a rapid diagnosis made. It may be, however, that weeks elapse bemre such an 
opportunity occurs, or before some deeply riluated swelling calls for operative inlet' 
fercnce ; in such cases serum reactions, such as the complement-fixation test sm 
agglutination, are indicated. 

If material containing Ff. mallet be injected intraperitoneally into a male guinea- 
pig, tumefaction and suppuration occur in 2 or 3 days in the tunica vaginalis, and 
the bacilli can be recovered tlicicfrom after about 6 days. 

Treatment.— Prophylactic. — -Hie utmost care must be taken in nursing, de- 
struction of old dressings, etc. 
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The site of inoculation, if obvious, should be excised, and the underlying tissues 
should be treated drastically by strong antiseptics. All abscesses should be opened 
promptly and efliciently drained. The general symptoms are met by treatment 
similar to that given in any septicamia. Experience with chemotherapy and the 
antibiotics has been limited on account of the rarity of the disease ; sulphadlazine 
was thought to have some effect in six patients and the recovery of another was 
attributed to streptomycin. 

R. Bodley Scott. 


MELIOIDOSIS 

Definition. — A fatal disease, resembling glanders in symptoms and pathology, 
caused by PfeiJfereUa vihilmori\ it has been found in Burma, British Malaya, CoeWn 
China and Ceylon, and is primarily a disease of rodents ; the mode of human infection 
is unknown. 

Pathology. — ^The characteristic lesions are small caseous nodule which sometimes 
coalesce, forming large honeycombed abscesses in the viscera. The lungs, liver, 
spleen and, less commonly, the intestines and kidneys may be implicated, while 
pustules and bullae may involve the skin. Pf. tchitmori is readily cultivated from these 
l«ions as well as from the blood during the septicaimic stage, but the safety-pin-like 
bipolar staining organisms are scanty in smears of the pus obtained from the nodules. 

Symptoms. — In severe cases the vomiting, purging and collapse may simulate 
cholera, and death from septicamta may occur m 3 days ; other cases may show remit- 
tent and intermittent pwxia for weeks and months. The clinica^icture varies with 
the organ predominantly attacked, and according to Stanton and Fletcher the clinical 
types may resemble : (1) plague ; (2) broncho-pneumonia j (3) typhoid or malaria ; 
(4) liver abscess ; (5] infective endocarditis or general tuberculosis ; (6) pyelitis. 

Diagnosis.— This is always difficult dinically, and is dependent on the cultiva- 
tion of the organisms from the blood, sputum, urine, cerebrospinal fluid or material 
a^Irated from the liver or spleen. Relatively few cases have been diagnosed during 

Treatment. — Food should be protected from contamination by rats and other 
rodents. In man the disease is almost invariably fatal. Autogenous vaccines are 
worth a trial, but neither vaccines nor anti-sera possess protective power in infected 
animals. 


CHOLERA 

Defi^fion . — A specific disease dae to Koch's comma vibrio, characterised clinic- 
ally by violent vomiting, painless diarrhma with copious rice-water stools, dehydration, 
muscular cramps, aphonia, collapse and urinary suppression. 

Etiology. — Cholera exists endemically in India, China and certain other Far 
Ewtem countries. In India Rogers demonstrated three main endemic fod from 
which epidemics spread in the spring and summer through mass movements of 
P“gri®s who acquired the disease from infected water. War may lead to the spread 
w cholera, and herding of people in famine and prison camps also favours outbreaks. 
Occasionally cholera has reached Europe. People of different race, sex and age are 

all susceptible. 

The causative oiganism is Vibrio cholera, described by Koch (1883). The true 
cholera vibrio (1) ferments mannose and sucrose but not arabinose, (2) does not 
u^molyse goat’s erythrocytes and (3) agglutinates with O-group 1 serum. The status 
ot the hsemolytlc El Tor and Celebes strains of vibrio remains undecided. Water 
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transmission is an important mode of spread. When the general ^vate^ supplv be- 
comes infected, as in the Hamburg epidemic (1892), a sudden widespread outbreak 
follows. If wells or other local water supplies ate infected, cases appear from day to 
day in the locality so supplied. Flies also may disseminate the disease fay contaminat- 
ing food, milk, etc., with infected faxes. Cholera vibrios occur in great numbers 
in the rice-water stools, but disappear rapidly. Both the cholera convalescent and 
the contact carrier lose their vibrios within a few days of the termination of the attack 
or contact with a diolera case. Chronic carriers, as in typhoid fever, are unknown, 
and the actual dtolera patient rertains the main source or spread. Chotcraphage is 
said to be absent from the stools of the most virulent cases, and present in mild and 
convalescent ones. 

Pathology. — After death rigor mortis sets in early. Tlie blood is thick and tar^. 
The small intestines are collapsed and shrunken, the mucosa is denuded of its epithelial 
lining, congested and perhaps hxmorrhagic, and the lymphoid follicles are enlarged 
The stomach and liver arc congested, and the ^all-bladder distended with viscid 
thick bile, ^fEcuIt to expel — hence absence of fade in the intestine. The kidnw 
show swelling, congestion and ecchymoscs, the spleen is small and shrunken and the 
lungs collapsed and dry. 

The cholera vibrio is readily isolated from the contents of the small intestine 
and occasionally from the gall-bladder. The vibrios undergo disintegration on the 
surface epithelium, especially of LieberkQhn’s gk-inds, with liberation of a powerful 
endotoxin. Denudation of intestinal epitltelium, outpouring of fluid from the blwd 
vessels into the lumen of the bowel and absorption of toxin into the circubtjon 
result. Toxaemia and fluid loss underlie the pathological flndings and clinical pictum 
Diarrhcea and vomiting lead to chloride depletion, to decrease In blood volume mth 
increased viscosity of the blood and to tissue dehydration. Biochemical investip* 
tions show reduced blood chloride, diminished plasma alkalinity, phosphate rcteatieo 
and increased blood urea. A poly^htemia of 6 to S million red corpuscles per c.mrR. 
and a Icucocytosis of from 15,000 to 30,000 perc.mm. are frequently found; hremato- 
crit estimations have shown an average loss in serum of 35 per cent, in mild and up 
to 64 per cent, in severe cases. Denydntion associated with increased viscosity of 
the blood frequently leads to cardiac and peripheral artulatory failure; itnal anotii 
(cortical ischsmia) is probably the main basis of tJie anuria. 

Symptoms. — The incubation period b 2 to 5 daj-s. 

Five clinical t> 7 >es have been described. (1) Ambulatory cases. (2) ChoUrjot 
diarrhera. (3) Cholerine : the patient suddenly develops severe abdominal 
passes numerous faculent motions, then typical rice-water stools, followed by wpio 
recovery. (4) Cholera ticca : the patient becomes rapidly collapsed and dies before 
the typical gastro-inteslinal features develop. (5) Cholera gravis : typical choleP, 
constituting 95 per cent, of the cases in most epidemics. Premonitory symptoms are 
frequently absent but occasionally there may be looseness of the bowels, headache, 
epigastric discomfort, nausea and possibly vomiting some 24 hours before tr« 
choleraic diarrhocca develops. In the ordinary severe cases three stages may be 
recognbed. 

1. Stage of evacuation. This lasts 3 to 12 hours. The onset is generally abrupt, 
with painless diarrhcea and vomiting. Soon the stools lose ^eir feculent ebaractet. 
purging becomes marked and the evacuations are frequent and copious ; the stools 
now resemble rice-water and contain flakes of epithelium. Colicky pain is absent, 
evacuation of the bowels brings relief, but thb is soon followed by a sense of 
tion. Vomiting commences early : at firet Ac stomach contents are ejected t 
several quarts of rice-water vomitus may be lost in a few hours. Severe retching “ 
common and hiccough may be enmblesomc. As a result of sodium chloride los-S 
agonising cramps now appear, often commencing in the hands and feet and extendu’s 
to the extremities or abdominal muscles. The patient also suffers from intense tlurs*' 
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and becomes restless and exhausted. The skin is cold and wrinkled, the lips and lobes 
of the ear bluish, the face appears pinched, the conjunctiva are injected, the eyeballs 
sunken and the voice husky and weak. Aphonia often supervenes. The respirations 
beoime rapid, the blood pressure lowered, the peripheral veins depicted and collapsed 
and the pulse almost imperceptible. Though the skin temperature is subnormal, 
in the rectum it may reach 101® to 104® F. 

2. Algid or tnllapse stage. In this stage the vomiting and purging lessen or 
cease, but symptoms of collapse increase. Circulatory failure follows. Despite this, 
the mind generally remains clear. The cholera facies becomes even more accentuated, 
the skin cold, clammy and dusky, and cyanosis is marked. The pulse, which is 
irregular and weak, may disappear completely at the wrist. The systolic blood 
pressure may fall to 40 to 70 mm. Hg. Cardiac sounds are weak, and a friction rub, 
caused by dryness of the serous surfaces, may be heard over the pericardium and 
pleura. Urinary secretion is markedly decreased as a result of hypotension and de- 
hydration, and the scanty urine contains albumin and casts. Unless the low blood 
pressure be maintained, oliguria may be replaced by anuria. Death may occur t\ithin 
3 to 48 hours of the onset of these symptoms; peripheral circulatory failure and 
urjcmia are the most frequent causes. About 50 per cent, survive this stage of ojllapse, 
and pass on to the stage of reaction. 

3. Stage of reaction. With recovery, the temperature rises, the circulation and 
blood pressure improve, cyanosis decreases, the urinary secretion increases and the 
stools become feculent and contain traces of bile. Recovery may ensue within a 
ueek. In less favourable cases, especially when the collapse stage has been prolonged, 
a typhoid state may develop. The face b flushed, the temperature rises, the pube 
and respirations are accelerated and the tongue is dry and broum ; and erythematous 
rashes may appear and low muttering delirium ensues. The blood pressure in these 
cases may be elevated above normal (150 to 175 mm. Hg.). The cause of the syndrome 
is believed to be absorption of cholera or other bacterial toxin from the damaged bowel 
after the drculation has been restored. Fatal cases may die with hyperpyre.xia, In 
other cases, despite circulatory recovery, urinary secretion is not re-established, no 
urine or only a small quantity of albuminous urine being passed. Increased respira- 
tions, Cheyne-Stokes breathing, hiccough, twitching musdes, stupor, delirium, con- 
vulsions and coma follow. Death is due to renal addosis and uitcmia. 

Polycythasmia and leucocytosb have been noted under Pathology. 

Complications and Sequelae. — Cardio-vascutar collapse, renal addosis and 
unemia, and toxsemia produdng a typhoidal state are common modes of death. 
Despite the frequency of unemia, chronic nephritb rarely follows cholera. Complica- 
tions also include broncho-pneumonia, cholecystitis, parotitis and bed-sores; and 
gangrene of the fingers, toes, ears, penis and scrotum nave been recorded. Extreme 
local cj'anosb may be mistaken for gangrene. Lack of lacrimal secretion may lead 
to conjunctivitb, corneal ulceration and sloughing of the cornea. Miscarriage and 
premature delivery are not infrequently caused by tox.Tmia, severe purging and cramps 
m the abdominal muscles. 

Diagnosis. — ^^Vhcn cholera is prevalent the only safe rule b to treat every case 
of diarrheea as suspect until proved otherwise. Laboratory confirmation In all atypical 
cases should be sought. 

During an epidemic little difficulQr will arise, but in atypical and sporadic cases 
the diagnosis will largely be made on a positive stool culture. Outbreaks of food 
poisoning (cholera nostras) due to organisms of the Salmonella group may be differ- 
entiated by the history, the presence of bile in the stools and laborato^ investigation. 
In mushroom poisoning the history b important and particles of the fungus may 
M identified in the vomitus or stools. Malaria, dysentery’, early trichinosis and infec- 
tion with Gojtrodisais hominis may occasionally produce acute gastro-intestina! features 
somewhat resembling cholera; laboratory investigations wnll clinch the diagnosis. 
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In poisoning by arsenic or mercury pcrdiloride, vomiting generally predominates, 
the stools contain bile and sometimes blood, and there may be a marked metallic 
taste in the moutli. 

Prognosis. — The mortality rate has raried in different epidemics from 30 to SO 
per cent., being most fatal at the start. Modem treatment has reduced it to about 
10 per cent. Over 90 per cent, of cases admitted tvith a blood pressure above 70 
mm. recover. Young children, pregnant women, aged and debilitated people, 
alcoholics and chronic nephritics do badly. A severe and prolonged collapse stage, 
early anuria with urtcmic symptoms and hwerpyrexia are unfavourable, but with 
modem treatment these can often be avoided. (See also Cholera Vaccination below.) 

Treatment. — Phophylactic. — Personal prophylaxis b vital. Since cholera 
vibrios originate in the first instance from patients with cholera, isolation of the 
patients in fly-proofed wards, destruction of vomitus and excreta and sterilisation of 
soiled linen and clothing are most important measures. Milk must be boiled, water 
sterilised by boiling or chlorination and water and food adequately protected against 
pollution or contamination by flies. Cold meat, shell-fisb, salads and raw fruit should 
be avoided, and the hands invariably well washed in antiseptic solution before eating. 
Drinking vessels and eating utensils should be cleaned in boiling water and dried by 
heat. Scrupulous care of the ice chest is essential. Houses should be fly-proofed 
where possible. 

Cholera vaccination produces some degree of temporary immunity and is valu- 
able in epidemics, provided virulent stnuns of vibrios have been used in the manu- 
facture of the vaccine. The vaccine contains 10,000 million vibrios per ml.; the 
first dose is O-S ml., followed in 10 days’ time by l-O ml. A “ booster ” dose of 
I'O ml. should be given at least every 6 months if continued protection be desired. 
In India, vaccines conuining Inaba and Ogawa strains have yielded promising results. 
Immunity develops rapidly m from 4 to 10 days, and probably lasts 4 to 6 months. 
The mortility rate in the vaccinated remains mgh, but is reported to be about two- 
thirds that of the uninoculated. The value of uioleraphage as a causal prophylactic 
during an epidemic is undetermined, while its practical value in eliminating cholera 
vibrios from wells and cisterns is also uncertain. 

CuRATivr. — Specific treatment resulting in the destruction of cholera vibrios and 
toxin remains a tlicrapcutic ideal yet to be achieved. Intestinal antiseptics have failed. 
Sulpliaguamdine has been favourably reported on when therapy is instituted early. 
No unanimity of opinion exists in regard to bacteriophage, which is administers 
orally at short intervals in a dose of 4 ml. 

Apart from speafic therapy, intravenous fluid medication and other measures 
have lowered the mortality from approximately 60 per cent, to 10 per cent. The 
principles involved are designed to: (1) rest the small intestine; (2) replace fluid 
and salts lost from the blood and (3) restore the acid — base equilibrium of tlie blood 
and tissue fluids. By so doing circulatory failure, hypochlormmia, renal acidosis and 
uriemia are prevented or combated. 

The patient is kept strictly in bed, and only water and rice or barley water are 
given by the mouth for the first few days. Frequent drinks, not exceeding 2 or., 
should be admimstered. During the collapse stage efforts should be made to con- 
sersx the body heat ; hot-water rattles are useful for this purpose. Morphine is only 
used in the stage of premonitory symptoms ; it is contraindicated later. Intravenous 
medication is all important, solutions of isotonic or hypertonic saline with or wthoul 
sodium bicarbonate being largely employed. Various indices have been used to 
«timate the amount of fluid required to be injected in the individual case. Tbew 
include : (1) the specific gravity of the blood ; (2) the blood pressure and pulse ana 

a the haemoglobin concentration. Risers advocates two solutions : (n) Hypertonic 
inc (sodium chloride gr. 120, caldum chloride gr. 4, water 1 pint) for reinforcing 
blood volume and chloride loss; and (6) an aBialine solution (sodium bicarbonate 
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gr. 180, sodium chloride gr. 90, water 1 pint) to counteract acidosis and uraemia. 
Daring the collapse stage 1 pint of (6) is first prai, and then the total quantity as 
estimated from the specific gravity of the blood is made up with Rogers’ hypertonic 
saline solution (a). Thus a specific gravity of 1063 to 1064 calls mr 3 pints, and 
between 1065 to 1070 for 4 to 6 pints, the aim being to keep the figure below 1060. 
Injections are repeated as often as the specific gravity of the blood rises to or above 
1063, or the blood pressure falls to 70 mm- Other solutions in use consist of isotonic 
saline, 5 per cent, glucose, and a combined sodium chloride (T4 per cent.) and sodium 
bicarbonate (I’S to 3‘0 per cent.) solution. The latter should be sterilised, either by 
filtration or by adding the sodium bicarbonate to the cooling salt solution after it 
has been sterilised by heat. It is not permissible to boil or autoclave sodium bicar- 
bonate, as it is converted into the toxic carbonate- 

Fluid should be administered intravenously, cither intermittently or by continuous 
drip. The all-important consideration is to restore and maintain blooS volume by 
isotonic saline injections, and if for any reason isotonic saline cannot be injected into 
the veins it can be introduced intrastemally or subcutaneously. 

The pulse and blood pressure probably serve as the best indicator of blood fluid 
requirements. A blood pressure below 70 mm., especially if there is associated 
cyanosis, restlessness, cramps and cold extremities, necessitates immediate transfusion 
with isotonic saline solution. The result is dramatic, provided an adequate quantity 
of fluid be injected. Profound collapse is relieved, the skin becomes warmer, cyanosis 
disappears and the pulse and blood pressure arc markedly improved. Inj’ections 
should not be continued after the pulse and blood pressure have been restored. 
Cases of moderate severity require 2 litres of fluid every 6 or 8 hours for 1 or 2 days. 
As much as 3 1 pints in 4 days have been given in a severe case with resultant recovery. 
Special care should be taken (1) to avoid pyrogens in the water used for intravenous 
injection, (2) to see that the temperature of the Inj'ectcd fluid does not exceed 80® F. 
(room temperature in the tropics), if the rectal temperature be elevated. The former 
precaution is necessary to prevent rigors, and the latter to prevent hyperpyrexia. 

In the reaction stage, cold sponging is advisable whenever the temperature exceeds 
103* _F. Threatened unemia is treated by alkaline drinks, injection of alkaline saline 
solutions per rectum and intravenously and dry cupping. Hot packs should not be 
used. Throughout this stage constant care is necessary, the chief dangers being hyper- 
pyrexia and renal failure. In the treatment of hyperpyrexia, cold sponging, an ice 
rap to the head and cold saline cnemata may be tried ; if these fail the patient should 
be placed on a rush mattress, and covered by a sheet over which water is sprinkled 
and on which a fan plays to cause evaporation. When the blood pressure fails to rise, 

, repeated adrenaline injections are sad to be helpful. 

As long as the renU function is depressed no increase in the diet should be made, 

, “d even after all acute symptoms have subsided the patient should be nursed in 
^ bed in the recumbent position for several days, as fatal syncope may ensue if he sits 
up prematurely. ^Vhen patients can tolerate food, the diet should at first be low in 
1 r^'due. Broths, jellies, white of eggs, underdone minced meat and farinaceous foods 
( •^•J'forccd by vitamins are permitted. 

f N. Hamilton Fairley. 

^ WHOOPING-COUGH 

Synonym, — Pertussis, 

P r — An acute specific disease of high infcctirity, characterised by catarrh 

° respiratory tract and by paroxysmal cough which may or may not be associated 
^ inspiratory laryngeal spasm produdng the distinctive “ uhoop ”. 

■j ^tioto^. — ^^Vhoop^ng-cough is mainly a disease of temperate climates, being 
^ rer and less severe in hot countries. Spring and autumn arc the seasons of its 
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In poisoning by arsenic or mercury perdiloride, vomiting genen^- ^ greatest mortality, 
the stools contain bile and sometimes blood, and there ma^^^xnay also occur in the 
taste in the mouth. ^ centres than in rural 

Prognosis. — The mortality rate has varied in epidemic form every 7 or 8 

per cent., being most fatal at the start. Modern^^'' 

10 per cent. Over 90 per cent, of cases adttv*<>' ^ /n the first 5 years of life, with* 
ram. recover. Young children, pregnaQ^^^f-^^it/est susceptible diildren in intimate 
alcoiiolics and chronic ncphritics yeitn of age attacks are comparatively 

early anuria with uraanic symptocj^.^ ia adults even in those over 60, and, m 
modern treatment these can known to contract the 

Treatment .— ^ribe new-born child. More females than taales 
vibrios originate in th'“^‘j?-'''*i;^^jft 7 chwhooping-coughfollowsanatt 2 ckofmcaslo 
patients in fcc a precursor of laryngeal diphtheria, 

soiled linen Jltf catarrhal and early paroxysmal stages ; but iu 

sterilised bv occasions convalescents are said to have acted as 


&c fiv^ '' ^‘’rir«nvcyed by the mucous droplets expelled by the cough. 

drying for ^eral weeks the infection may lurk in,^o* 


One attack almost invariably ronfers lifelong 


»nd ’ __*rhe causative organism is Ilamophtlus pertustit or the bsdJiM 
TJiis is a minute, slender rod closely allied to the bacilli of 
t rSrde* It ‘3 Gram-negative, and only flourishes on artifirial me^ 

hs Mil*'*"*? ^od or serum. It grows best at blood heat. The bacilli swarm a 
twdeh on the ciliated epiAelium of the air passages. Cultures are 

ifie ^•‘^y^-ned from the small pellets of viscid mucus which are expectorated at me 
e.isflf/®^oxysm of coughing. The blood of convalescents agglutinates the bacm 
are no post-mortem appearances which are distinctive, the chwgea found 
death being due to complications. Of these, congestion of the alr-passag^ 
aft**" LjfliJtia and broncho-pneumonia are the most common, and are accompaniN 
^^"weral acute vesicular emphysema. The Iracheo-bronchial lymph glands «e 
soft and swollen. 

The paroxysmal cough is attributed to hypermsthesia of the respiratory mucous 
membrane with heightened excitability of the vagus nerve. 

Symptoms. — The incubation period is difficult to fix with accuracy, owing M 
the insidious nature of the onset and the delayed appearance of the cnaractenstic 
whoop, but it is probably 13 to 15 days. Extremes of 3 days and over 3 weeks fevt 
been daimed. During a typical attack three stages may be recognised — catarrhal, 
paroxysmal and onvalescent. 

The catarrhal stage lasts from 7 days to a fortnight— it is febrile, and resemble 
a somewhat severe respiratory catarrh; but the cough is more troublesome an^ 
bronchitic signs ill-marked. Rect^tion of the disease at this, the most infectiouSi 
stage is difficult unless the patient is known to have been exposed to the infeeboa 
Suggestive signs towards the end of the period are e tendency of the cough to assnmt 
a paroxysmal character, with greater severity at night, giving rise to suffusion of the 
face and occasionally to retching or vomiting. Bacteriological investigation by 
or cough plate and the detection of lymphocytosis will assist early diagnosis. . 

When the paroxysmal stage is reached uie disease is unmistakable. Fever will 
usually have subsided ; but the cough occurs ia paroxysmal bouts, often spontaneoiWi 
but frequently the result of c.xteri^ stimuli, such as excitement, draughts, tb® J®' 
gestion of food or examination of the throat. Several paroxysms may occur in qm® 
succession with longer or shorter intervening periods of freedom. The victim 8«u» 
the cough impending, and may attempt to suppress it. If lying in bed a child 
sit up, or if about may run to mother or nurse. A brief, deep inspiration is follmvw 
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“i^pid succession of short coughs, with open mouth and protruded tongue, which 

%tinued until the chest is almost emptied of air. The face becomes congested 

‘ '^e superficial veins are cngoi^ed, and the eyes fill with tears. The eyebalb 
>^e skin is bathed in sweat and suffocation appears imminent ; but relief 
,\, afforded by relaxation of the laryngeal spasm and the occurrence of the 
.'^-drawn crowing inspiration, which refills the lungs with air. The 
^ecurs, and may be repeated several times, leaving the child perspiring 
'The bout often terminates with the discharge from the air-passages 
‘1, transparent mucus. A rpiantity of thin sticky secretion, which 
'^tained, may also flow from the mouth and nose. During the 
often last for 2 or 3 minutes, the child may faint or become 
The contents of the stomach are often ejected, and the 
' » some instances incontinence of fsccs occurs. Epistaxis 
more severe attacks. Subconjunctival haemorrhage may 
appear in the skin of the eyelids, root of the neck and other parts, 
i^cmbrana tympani is ruptured, and blood escapes from the ear. In 
asphjTtia may occur. 

In the early paroxysmal stage the cough is only occasional, but its frequency soon 
increases, and in a case of moderate severity from 15 to 20 paroxj'sms occur in the 
24 hours; in some attacks, however, they arc much more numerous. They are 
characteristically most frequent and most severe at night. 

Physical examination at this stage will still rev^ signs of difiuse bronchitis; 
but tms is now accompanied by a greater or less degree of acute emphysema and 
moderate abdominal distension is not uncommon. The forcible protrusion of the 
tongue over the lower incisor teeth often produces a shallow ulcer on the fraenum 
linguae. 

The duration of the pporysmal stage b from 3 to 10 weeks, and after thb conval- 
escence begins. ^Vhooping-cough b more prolonged in winter than in summer, 
and its duration b increased if complications ensue. After the whoop has ceased a 
fresh attack of respiratory catarrh may cause it to reappear ; but this should not be 
regarded as a relapse, it does not render the patient again infectious. 

A leucocytosis occurs even in the early catarrhal stage. The lymphocj’tes are 
increased out of proportion to the other c^s; a typical count would be 15,000 to 
25,000 white cells per c.mm. with from 50 to 70 per cent, lymphocytes. (At the 
age of 6 months, in health, the proportion of lymphocytes b 57 per cent, and at 2 
years 53 per cent.) Myelocytes may also appear. The leucocytosis b increased after 
each paroxysm of coughing, and the highest counts are found during convulsions. 
The supervention of pneumonia increases the polymorphonuclear cells. In contrast 
with other infectious diseases the sedimentation rate in whooping-cough is usually 
retarded during the paroxysmal stage. 

Course. — Attacla vary in their severity and duration. During outbreaks abortive 
attada, only recognised by bacteriological methods, are said to be common. Mild 
infections may run their whole course in a week or two, and the whoop may be absent, 
whilst severe ones may last several months. As mentioned above, the number of 
paroxysms in 24 hours is some measure of the severity. The danger of superveaiSon 
of complications is proportional to the severity of the attack. 

, When whooping-cough attacks the adult violent fits of coughing with a sense of 
impending suffocation but no whoop arc common. Cyanosb, vomiting and even 
temporary attacks of unconsciousness may also supervene and subcutaneous ecchy- 
moses appear. The legs may become cedematous and muscle rupture may ensue 
from the violence of the coush. which retains its paroxysmal character and nocturnal 
severity. 

In infants, too, the whoop may be very imperfectly developed. 

Complications. — ^These belong mtinly to the paroxj’smal stage — they are partly 
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diet of milk or whey may be considered in some instances. Orange juice with glucose 
should be given freely. 

The baciiius is insensitive to penicjUin, but both this and sulphonamides may be 
of use in some secondary complications. Chloramphenicol pves satisfactory results 
in some cases, but a number of instances of aplastic anxmla have arisen from its use 
in pertussis, and its continued emptoyment is unjustifiable. Some strains of the 
organism are sensitive to streptomycin. Chlortetra^cUne has been effective in other 
cases. Two other closely related antibiotics, aerosporin and polymyxin have also 
been used wth some successful results. During the catarrhal stage simple expect- 
orant mixtures are suSicient, and later the paroxysms may be modlfira by such 
sedatives as belladonna, phenazone, bromoform, phenobarbitone, paregoric, codeine 
and heroin, all of which have their advocates. Tincture of belladonna in increasing 
doses (2 or 3 minims 4-hourly cautiously increased until the pupils are widely 
dilated) and phenaaone arc the most generally useful ; the latter may be given to 
a child in doses of gr. 1 or 2 with small doses of potassium iodide and expectorants 
every 4 to 6 hours. Ephedrine (one twelfth of a grain in infancy to one-half grain 
for a child of 5 years m a simple linctus) is also a good antispasmodic given three 
times a day. Remarkable amelioration of the a»ugh and vomiting may be effected 
by the use of heavy doses of sodium bicarbonate, the urine being made and kept fully 
alkaline. Vaccine treatment with the Bordet-Gengou bacillus is still on its trial. 
Its prophylactic is greater than its curative value. Smooth, recent, virulent strains 
are essential. Spaced at monthly intervals three injections are given, starting with 
5000 million organisms and rising to 10,000 rnilhon. Horse, rabbit and hyper- 
immune human antisera have been used ; there u some evidence that the last is of 
value if used early in infants under 1 year of age, but the other two do not appear 
to affect the course of the disease. Attention should be paid to the condition of the 
nose and throat, and adenoids removed as soon as possible in convalescence, since 
they tend to maintain the cough. As after-treatment, tonics and a change to the sea- 
side are advisable. 

Complications should be treated on general lines. Obstinate vomiting needs 
careful feeding, and phenobarbitone one-sixth to one-quarter grain three limes a 
day, or intramuscular injections of soluble phenobarbitone. Gastric lavage with 0 6 
per cent, solution of sodium bicarbonate may help. Asphyxial attacks ate treated 
tjy pushing fonvard the lower jaw and applying artificim respiration. The mouth 
and pharynx should be cleared of mucus. Inhalation of Oj and CO* is said to be of 
good effect. Intubation has been practised in some very severe cases. Convulsions 
call for the mustard-bath or hot pack, with an enema of paraldehyde (1 to drachms) 
in olive oil. A whiff of chloroform may give relief, and sometimes lumbar puncture 
with free escape of cerebrospinal fluid is eflfective. Broncho-pneumonia should be 
treated with sulphonamides or the appropriate antibiotic. Atelectasis requires similar 
treatment, followed by stimulant c^ectorants, breathing exercises and postural 
drainage. 

The injeaion of the serum of convalescents, on the same lines as in measles and 
in siirular doses (g.v.), has been advocated as a prophylactic but fm proi'cd dis- 
appointing. 

Although the infectivity of the paroxysmal stage, especially of its latter part, 
is problematical, patients should be isolated for 5 weeks from the commence- 
ment of the whoop, provided the paroxysmal cough and whoop have ceased for 
a fortnight ; or, better, until the infecring organism has disappeared, which 
may occur after 3 weeks of illness, or a week or two later. The quarantine 
period for non-immune contacts is 21 days. Disinfection of rooms and clothing h 
desirable. 


R. BODLET Scott. 
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CHANCROID 

Synonyms. — Soft Chancre, “ Ulcus Molle ” and Ducrey’s Infection. 

Definition. — ^An acute localised specific infectious disease due to the entrance of 
a micro-organism [Hamophilus ducreyi) into the tissues of skin or raucous membrane. 

Etiology. — ^The infection is nearly alwaj-s transmitted during sexual intercourse. 
Acddcntal infection is rare. The disease is widespread throughout the world but 
the incidence is highest in tropical countries. In this country it is not common and 
is limited, for the most part, to seaports. It is found much more often in men than 
in women. The figures of incidence in tire Report of the Chief Medical Officer of 
the Ministry of Health show 389 new cases in males and 14 new cases in females 
b England and "Wales during 1952. The total number, 403 cases, compares witli 
19,659 cases of gonorrheea, the most prevalent venereal disease. It is generally 
regarded as a disease of the highly promiscuous and the unhygienic. Symptomless 
carriers are known to exist 

Pathology. — ^The organism, H. ducreyi or streptobacillus of Ducrey, is a small, 
slender Gram-negative bacillus which is often seen in chain formation but may 
be found smgly or in groups. It may be difficult to find in smears from the open 
sores because of secondary infection. It b a fastidious organism and usually 
difficult to grow in culture, although in expert hands media containmg defibrinateS 
human or rabbit’s blood have given good results. The microscopic picture of 
chancroid is said to be disrinctire and biopsy to be a useful method of diagnosis. 

Symptoms and Signs.— The bcubation period b short, namely, 3 to 5 days in 
most cases. OccasionaUy it may be as short as 24 hours. At the site of inoculation, 
tvhich is neatly always on the genitalia, there first appears a small red painful papule 
or pustule which quickly breaks down to form an ulcer. The ulcer is usually very 
ainful and extends quite quickly by local tbsue spread. It may also ulcerate deeply 
nd be very destructive. It tends to be irregular in outline, with undemuned edges 
nd a narrow zone of bright red erythema at the spreading margb. Surrounding 
issue may show an erythematous blush. The floor of the ulcer b covered with yellow- 
ih slough which exudes pus. The granublions bleed freely on manipulation. The 
lase of the sore b not indurated. Occasionally the granulations become exuberant 
nd elerated above the surrounding surface, so-called “ ulcus molle elevatum ”. 
Multiple sores arc more common than single sores, in contrast to primary syphilis 
rom which the diagnosis must be made. Auto-inoculalion is common. In many 
ases the regional inguinal lymphatic glands become involved, after periods varying 
rqm 2 days up to 3 weeks from the appearance of the sore. The adenitis b very 
Jainful and develops quickly. The skin over the swelling is reddened ; the glands 
Kcome matted together and soon sup^purate with the formation of a large single 
tfie ’^inflammatory bubo Thb b fflfcefy to break tfomi on the suriacc of 
he skin to form a large chancroidal ulcer in the groin. Painful lymphangitb may 
}lso occur. Other complications which have been described include hsemorrhage 
irora the ulcer, urethral stricture, urethral fistula, phimosis and spreading gangrene. 

Diagnosb. — The dbgnosis U frequently made on clinical grounds, but it is 
raportant to try to find the orgarusm by smear or by culture. intradermal test, 
he so-cdlcd " Ito-Reensiiema ” test, b performed by injecting a quantity (0-25 ml.) 
Di a saline suspension of killed H. ducreyi into the skin. The commercial vaccine, 
toelc^, which is made up into concentration of 450 millions of organbms to 

millilitre, b usually used. A.positive result may be found after 24 to 48 hours 
and takes the form of an inflammatory papule of diameter 0*5 cm. or larger, surrounded 
by erythema of the skin. A positive test b not to be expected until 7 days or more 
the appearance of the sore. Once the sensitivity has de%-eloped a positive test 
'rill be found over a period of years and perhaps always. If the patient gives a hbtory 
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and legs, but similar ones may involve the raucous membranes of the eyes, nose, 
pharynx and larynx, giving rise to cough, hoarseness, epistaxis and even sudden death- 
The nodular type of lesion may attain the site of a chestnut ; these tumours often 
ulcerate, forming large, bleeding, fungating masses situated in the fle^res of the 
joints and appearing in successive crops. Little difficulty is experienced in diagnosis 
and fatd results are rare, though the disease may last 2 to 3 months. 

Treatment. — ^\Vhen the nodules ulcerate they should be dressed with antiseptics, 
and if they undergo necrosis or htemorrhage severely they may be excised. 

N. Hamilton Fairlev. 

PNEUMOCOCCUS INFECTIONS 

Lobar Pneumonia (see p. 104S). 

Broncho-Pneumonia (see p. 1058). 

BOTULISM fsee p. 123). 


B. DISEASES CERTAINLY, OR ALMOST 
CERTAINLY, DUE TO FILTRABLE VIRUSES 

INTRODUCTION 

A number of human diseases, examples of which are small-pox, rabies, yellow 
fever, chicken-pox, measles and epidemic poliomyelitis, ere now Imown to he caused 
by ultra-microscopic viruses, and, aming from analogy, encephalitis letbargica is 
thought to belong to the group, though proof is still lacking. 

As a rule, these viruses measure less than 250 mp, and some of them measure 
much less. Particles less tlian 250 tnp cannot be resolved by orffinary microscopes, 
though Barnard, by the use of a short-wave ultra-violet light and lens systems of 
quartz has resolved objects as minute as 75 mp. Of recent years the physical cliar- 
actcfistics of many oruses have been revealed and studied by means of the electron 
microscope. Great diversity of size occurs amongst the viruses. With fe^v exceptions, 
however, the viruses are ultra-microscopic, and will pass through filters that fail 
to pass the pathogenic bacteria. 

Though differing much in size and effects, most of the viruses have characteristics 
in common. Many of the diseases caused by fiitrable viruses in man and animals 
are highly infectious, very minute doses of virus causing infection — an infection that 
sprwds with great rapidity. Many of the virus diseases produce special intracellular 
bodies, termed inclusion bodies. These may be restricted to one particular tissue, 
or may be found in various tissues. They may occur in the cytoplasm or nuclei of 
cells, or in both, and vary greatly in size. In some diseases the diagnosis can be 
made histologically by the recognition of tiiese bodies, e.f, the Negri bodies in rabies. 
The fact that the inclusion bodies have been seen to develop m vtfra in tissue-cultures 
suggests that the ffitmble viruses arc intracellular parasites, in which respect they 
differ from the majority of bacteria. 

Some of the virus diseases, surii as yellow fever, dengue and papatad fever, are 
insect-bome. 

No virus has been cultivated ia vitro In the absence of growing cells, though 
many can be propagated in tissue cultures, and on account of this exception, many, 
if not the majority of workers, hold the r^inion that pleuro-pneumonia is not a virus 
disease. Generally speaking, therefore, viruses can only be propagated by animal 
passage. 

Most of the viruses produce an active immunity which is very lasting, and in 



THE COMMON COLD 


147 


some of the diseases immune serum confers pasMve Immunity. In measles the injec* 
tion of immune serum will produce such a degree of passive immunity as to prevent 
an attack of measles in a contact, but such inimunity is not lasting. If given about 
6 days after contact, a modified attack of measles of very attenuated type will occur, 
subsequent to which permanent immuni^ ensues. Work published by the Rockefeller 
Institute shows that fully inactivated yellow fever virus will not confer immunity. 
Inactivated distemper virus will, however, immumse, and is indeed used as a prelim- 
inary measure in the prophylaxis of distemper, and inactivated virus also confers 
immunity in cattle plague, fowl plague, rabies, mfluenza (in mice), herpes and some 
other animal diseases. 

Most of the filtrable viruses are resistant to glycerine, especially at low tempera- 
ture, and remain unaltered for long periods in 50 per cent, thereof at 4“ C., whereas 
the lethal effect of glycerin on bactena generally is well known. 

Complement fixation reactions between virus and antibody have been shown in 
many virus infections, and flocculation has been shown in the case of variola virus. 
Ledingham has shown that homogeneous suspensions of the elementary corpuscle 
from vaccinia and fowl-pox are a^lutinated by the sera of convalescent ammals, 
while normal serum has not this eff^. 

The following list comprises some of the human virus diseases under t^vo headings : 


1. Certain 


Small-pox. 

Chicken-pox. 

Mumps. 

Yellow Fever. 

Dengue Fever. 

Phleootomus Fever. 

Rift Valley Fever. 
Lymphogranuloma Inguinale. 
Common Cold. 


Herpes Febrilis. 

Herpes Zoster. 

Infectious Warts. 

Acute Anterior Poliomyelitis. 
Psittacosis. 

Rabies. 

Encephalitis (St. Louis Type). 
InHuenza. 

Measles. 


2. Almost Certain 

Encephalitis Lethaigica. MoUuscum Contagiosum. 

Primary Atypical Pneumonia. Rubella. 

Epidemic Infective Hepatitis- Homologous Scrum Hepatitis. 


THE COMMON COLD 

Synonyms. — Acute Coryza ; Cold in the Head. 

Definition. — An inflammatory process affecting the upper respiratory tract in 
which the air sinuses and tubes In connection therewith may also be involved. 

Aitiology. — Colds are very common in the damp variable weather of the autumn, 
winter and spring in temperate climates. Susceptibility to infection tends to diminish 
with age, yet shows great variation amongst Afferent individuals and even in the 
same individual under different conditions. Both sporadic and epidemic forms arc 
met with, and infection may spread through a community with great rapidity. 
Amongst important predisposing causes arc frequent changes of atmosphere, as by 
entering and leaving hot, stuffy, iU-venrilatcd, crowded rooms; the presence of a 
tom of clonic infection in the upper respiratoiy tract, e.^. adenoids, infected tonsils 
and chronic cranial sinusitis ; structural anomalies which interfere tvith free ventila- 
tion of the nose, e.g. deflected septum and polypi ; and chronic irritation of the mucosa 
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Tlie virus resides in the secretions of the respiratory^ tract and direct infection is 
the rule, \ery intimate conuct is not essential. Infcctivity may be present 5 days 
before the appearance of the rash, possibly longer, and then rapidly declines. Only 
on rare occasions do interme^aries convey the infection, and rooms and foniites do 
not retain it for more than a short period. There is no evidence incriminating xrsta, 
milk or other articles of food. .tm i 

Pathology. — The causal agent is a fiJtrable virus. The disease has been repro- 
duced in man and monkeys by inoculation with blood, bronchid secretions^ or tears. 
The infective agent can be cultivate in chick embryos. The primary morbid change 
is a generdised hyperplasia of lymphoid tissue in which many cells resembling liistiQ- 
cytes appear. In fatal cases the most striking visceral change is broncho-pneumonia. 
Secondary infections chiefly with hamolytic streptococci are common. Catarrhal or 
ulcerative laryngitis may be found. The bronchial glands are inflamed and the 
lymphoid aggregations of the small intestine may be very conspicuous. Measles is 
prone to activate pre-existing tuberculous lesions- 

Symptoms. — iKcubaiion . — The rash appears on the fourteenth day of mfecd’em, 
sometimes a day earlier or a day later, but it may be delayed in patients who bare 
been injected with the scrum of convalescents. This interval is more constant 
that which elapses between infection and the first catarrhal symptoms. Redoning 
to the onset of fever and catarrh 9 or 10 days usually pass. In some cases the incuba- 


tion period is slightly febrile and a transitory feverish catarrh with flecting_ rash has 
’ a few hours after exposure to infection (Goodall’s illness ofinjulKtiy 


occurred even at-. ^ ^ 

A polynuclear leucocytosis is characteristic of the incubation stage- Slight enla^ 
ment of the cervical, inguinal, axillary and other glands may herald the_ crop^ea. 
Koplik’s spots on the buccal mucosa may precede the rash by 2 or 3, sometinies by 5, 
days. Prodromal rashes arc not uncommon ; a precocious macular eruption is uc 
commonest, but a punctate scarlatiniform er^hema is the most important, since it 
simulates scarlet fever. It is apt to appear on the second day of int'asion. An uiticans! 
rash may also occur. 

Invasion.— 'This, is siOTallscd by catarrh of the respiratory tract, fever and the 
outbreak in the mouth ofKoplilc’s spots. It culminates in tlie appearance of thesUn 
eruption. Sneezing, irritating cough, watery eyes and conjunctival injection are the 
early sIcts. There is chilliness, and the temperature may reach 103“ F. by the end 
of the first day. Photophobia and sharp diarrhtea may occur. In the early stage < 
invasion slight blotchiness of the skin about the mouth and nose may be eriden 
The cutaneous rash usually appears on the fourth day, and a deceptive remission i 
symptoms and fall of terapcraiure sometimes occur just before ita outbreak. In son 
instances laryngeal symptoms are marked during the invasive stage, and give rise I 
suspicion of diphtheria ; excepuonally, catarrh is insignificant, and an attack of sei-ei 
simple tonsillitis is simulated. 

Koplik's spots arc of great importance in the early diagnosis, since they are usn?|j 
recognisable some 72 hours before tlie rash, with the appearance of which they rap™ 
dbappear. They are minute superficial anecks of a hluisb-white tince^ and show 
tendency to aggregate into small clusters or granular patches. Their common sjt 
is on the inner ppects of the cheeks, opporite the line of apposition of the molar teeta 
^t they may be more widely scattered over the buccal mucous membrane, on w 
inner surfaces of the lips and on the conjuncti^-a. There is evidence that they als 
occur on the mucosa of the colon. Sometimes they are surrounded by bright re 
areote. In addition, the mucous membrane of the mouth becomes congested 
uus^, and a decided blotchy exanthema may here precede the cutaneous erup^ 

. j ^be approach of the rash the symptoms become^ 

vatef The temperature rises sharply, it may be to 104“ or 105“ F. The humw 
respirauon and slight cyanosis may suggest broncho-pneumonia. D/arrhcra^ 
persist, and sometimes unnary' irritation is noticeable. The nasal and conjunco” 
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discharges become more purulent The eruption makes its first appearance about the 
brow, behind and below the ears, and in the drcumoral rcmon. Rarely, it appears 
first on other parts, such as the buttodts, thighs or wrists, ft spreads rapidly, some- 
times after a snort hesitation, over the face, neck, trunk and extremities, and is usually 
fully out on the fifth or sixth day of the attack. Small bro^vnish macules are the first 
elements, but they soon become papular, and show a tendency to fuse into groups 
with irregular sinuous outlines. Profuse eruptions may become confluent on the face, 
neck, back and extensor aspects of the Umbs. Petechial hasmorrhages in the rash are 
not uncommon. The skin is usually moist and exhales a peculiar musty smell. 
Rarely, it is hot and dry. Itching or burning sensations may accompany the rash. 

The eruption fades in the order of its appearance, and usually disappears in the 
course of 2 or 3 days ; hut brownish staining may persist for some time, particularly 
on the back. A fine braimy desquamation speedily follows. At its first appearance, 
the rash may fail for a time to spread ; retrocession is also sometimes observed. A 
badly developed and retarded rash is characteristic of some severe attacks, and in 
asphyxial states the rash may be c>'anotic. As the rash develops, the temperature 
conUnues to rise, reaching its mxximum with the climax of the eruption in from 
24 to 48 hours. When the rash begins to fade, the temperature falls more or less 
abruptly by a crisis which is rather prolonged. 

The pulse-rate is increased in proportion to the fever, but the respiration is dis- 
proportionately rapid. The catarrhal symptoms also reach their greatest intensity 
at the height of tlie eruption. Headache, alight delirium, insomnia and a feeling of 
intense wretchedness are characteristic of this period. The throat may be sore, the 
buccal mucous membrane show an intense catarrh and the glands at the angle of the 
jaw become tender. The tongue at first is heaWly coated, but before long red papillae 
are evident, and when peeling is complete a clean, red papillated tongue, very like 
that of scarlet feaer, may often be seen. With tljc crisis rapid amelioration of all 
sjTnptoms should occur. 

The blood now shows a Icucopenia arith a high percentage of large IjTnphoc)!^. 
All complications induce a pol;j’nudcar leucocytosis. 

The urine presents the ordinary febrile dimeters. Transitory albuminuria may 
occur. Ehrlicn's diazo-reaction is nearly always present, and is most marked when 
the temperature begins to fall. An acetone reaction is obtained in most cases. 

Varieties. — Attacks may be mild or severe. Some of the mildest attacks are 
abortive, the rash failing to appear, and only Koplik’s spots gidng a clue to the disease. 
Such attadcs may also be seen after serum prophylaxis. Severe attacks arc classified 
as toxic, pulmonary and h.TmorTbagic. The /arir type includes those cases in which 
the patient may succumb during the eruptive period without evident complication. 
111-defincd rashes, high fever, muscular tremor, delirium, dj-spneea and circulatory 
failure arc characteristic features. In the pulmonary or n^ocaihe type the infection 
falls TriiJi espeasi stress upon the longs. The temperaiure h high, the respirations 
rapid and hissing, and the condition suggcsU\'c of slow’ asphyxia. Consolidation of 
the lungs cannot be detected, but rhonchi arc present everj’^vhcre, accompanied by 
fine crepitations. A stuporosc condition may precede death or terminal convulsions 
may occur. The true haTrwrrhagie type of measles is rare. In this the patient may 
bleed from the mucous membranes with haemorrhages into the skin and subcutaneous 
tissues. Rccoveiy takes place in some instances. Hxmorrhage into the rash, and 
confined to it, has not a very’ grave significance. 

Complications. — 'Hiese are numerous, but those involring the respiratory tract, 
the middle ear and the bowel are the most important. 

_ Laryngitis may accompany the onset, develop witli the eruption or appear early 
m con\-a!escencc. Arising in the invasive stage it may simulate laryngeal uinhthcria. 
Laiyngitis b more common during the eruptive period, and may persist for some 
“3's— -it may be complicated by laryngeal ulceration, someumes by erdema of the 
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glottis ; but necrosis of the laryngeal cartilages and abscess formation are rare. Severe 
laryngitis arising during convalescence should always arouse suspicion of diphtheria. 

Bronchitis is often present during the eruptive suge, but bronchiolitis with spread* 
ing broncho-pneumonia is a much more serious complication, and is a common 
cause of death. Its incidence is favoured by adverse climatic conditions, overcrowding 
and contact with similar cases. It is generally attributed to secondary pneumococcal 
or streptococcal infection ; but, cspeaally wlren occurring early in the infection, mav 
be due to H. injlucnscr. This early bronclio-pneumoma is associated with a high 
temperature and considerable toxarmia. It is suffocative in type, and the lung signs 
are rather those of capillary bronchitis than of consolidation. During the eruptive 
stage, bronco-pneumonia should be suspected if the temperature fails to fall or 
rises again with subsidence of the rash, and the pulse remains quick and respiration 
rapid. It may clear up in a week or 10 days, but often persists for weeks, or relapses. 
The temperature chart often sho%vs remarkable daily remissions and exacerbations 
which may lead to suspicions of tuberculosis. The incidence of broncho-pneumonia, 
formerly about 13 per cent., has fallen with prophylactic chemotherapy to less than 
one-quarter rf this figure. Feeble infants succumb rapidly, and in tiiose who recover 
convalescence Is protracted. 

True lobar pneumonia is uncommon. Massive collapse of the lower lobe of a 
lung has been described ; its onset is sudden with intense dj'spnna, m-anosts and 
cardiac failure. It is distinguished from pneumonia by the feebleness of tlie breath 
sounds, upward displacement of the diaphragm and dislocation of the heart towards 
the affected side. Rarely mediastinal and subcutaneous emphysema have occurred. 
Effusions into the pleura have been noticed in some epidemics, and empyema may 
follow. Fibrosis of die lung and bronchiectasis often originate in the broncho-pneu- 
monia of measles. 

Rheumatic arthritis with pericarditis, endocarditis and sometimes chorea has been 
known to supervene on measles. 

Dlephantis and phlyctenular ulcers are common sequels. In cachectic cluldren 
intense conjunctivitis may lead to ulceration and even perforation of the cornea. 

The stomatitis of measles occasionally becomes ulcerative. Very rarely a gangren- 
ous inflammation (nama) may attack the lips, checks, vulva or other parts. A de- 
coloured patch appears on the mucous membrane and quickly ulcerates, extending 
both in area and in depth. A zone of inflammatory induration surrounds the lesion, 
and a fetid odour is given off. Noma is terribly destructive both to soft parts and 
bone, and is very fatal. It occurs in debilitated children, and is attributed to secondary 
infection. Vincent’s spirilla and fusiform badlli arc often present. It is said to be 
sometimes due to the Klcbs-LotfRer badUus or to strcptococd. Pronounced leuco- 
penia may accompany it. 

Otitis media was formerly a frequent and troublesome complication. Its inddence 
has been much reduced by prophylactic chemotherapy and is probably now not above 
2'5 per cent. It may be ^tarrhal or suppurative; the suppurative form is more 
common in children, and is responsible for much chronic ear disease, hlastoid 
inflammation may occur, and deafness may result. 

Cutaneous eruptions of eczematous, impetiginous or pustular type are cornroon- 
Sometimes they are widespread, and very resistant to treatment. 

Enlargement and suppuration of the cervical glands, entero-coHtis and ascites 
are rarer complications. 

Encephalo-myelitis of a demyclinating tjrpc (see p. 1411) may occur towards tte 
end of the first week, with a course whidi is either rapidly fatal or tends to spontaneous 
rewvery. Meningeal symptoms or convulsions may signalise its onset Hemiple?*' 
aphasia, coma or mental defect may ensue but are rare. Myelitis, sometimes of the 
i^cending form, lias been known to occur in measles; also symptoms suggestive of 
tlisscnunatcd sclerosis. Paralysis of extra-ocular muscles, papilltedema and opoc 
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atrophy have all been encountered. The mortality of encephalomyelitis is about 
10 per cent. 

Measles was formerly thought to favour the actimtion of tuberculous foci hitherto 
latent in the bronchial glands or elsewhere. It seems more likely that the coincidence 
of measles with the active stage of a primary tuberculous complex is the real danger, 
and caseous broncho-pneumonia, miliary tuberculosis of the lungs, or general tuber- 
culosis "with meningitis may follow inunediately or occur after a quiescent period. 
Outbreaks of measles often occur in close association with whooping-cough, diphtheria 
and scarlet fever, which have a very simOar seasonal incidence. 

Relapse in measles is rare. Second attacks, although uncommon, undoubtedly 
oonir, and some unfortunate individuals fail to acquire any lasting immunity. Fourth, 
and even seventh, attacks are known. 

Diagnosis. — In the prodromal stage, measles may be mistaken for ordinary naso- 
pharyngeal catarrh or even tonsillitis. If laryngitis is pronounced, and the child 
croupy, diphtheria may be simulated. Mastoid operations, excision of the tonsils 
and even of the appendix sometimes arc performed precipitately before the true 
nature of the infection is recognised. Febrile symptoms and loss of weight during 
the incubation stage may be erroneously attributed to tuberculous infection. The 
prodromal scarlatiniform rash may lead to confusion with scarlet fever. These errors 
may be avoided by bearing in mind the possibility of measles, enquiring for exposure 
to mfection, and particularly by a careful search for Koplii’s spots and shottiness 
of the posterior cervical glands. The pre-cruptive fall of temperature and recession 
of the catarrhal symptoms before the appearance of the rash should be borne in mind, 
^d not lead to premature relaxation of precautionary isolation. 

In the eruptive stage, the fevers with which measles may be confused are rubella, 
imall-pox and perhaps typhus. 

Rubella is distinguished by the trivial nature and brevity of its prodromal symp- 
ums ; the slightness or absence of catarrh and cough ; the msigniBcaut fever ; the 
ibsence of Koplik’s spots and of stomatitis; and, especially, the presence of distinct 
ind tender enh^ement of the posterior cervied, mastoid and occipital glands. The 
rash of rubella is smaller, pinker and more discrete ; but by fusion a scarlatiniform 
stage irjay supervene. The patient never feels or appears so ill as in ordinary measles. 
\ previous attack of measles generally excludes that disease. 

Small-pox may be heralded by a prodromal rash of morbilliform character, which 
may have a similar distribution to that of measles, save perhaps on the face. Gitarrh, 
ind true Koplik’s spots, however, are absent, and the onset ia more abrupt, and more 
likely to be signalised by such symptoms as backache, acute shivering, vomiting and 
severe prostration. 

Measles may, on the other hand, be mistaken for the early eruptive stage of small- 
pox, for in both an illness for a few days may precede the appearance of a pronounced 
papular on the face and upper parts of the ^dy. Catarrh, Koplik’s spots and 
distribution of the rash about the ears, drcumoral region and margins of the hairj' 
scalp are in favour of measles. The temperature, too, continues to rise until the 
maxiiuum efflorescence, whilst that of small-pox is unique in that it begins to fall 
on the third day with the outbreak of the rash. As the rash develops, the shottiness 
of the small-pox papules and the peculiarities of their distribution and evolution 
become apparent. 

Typhus fever may be simulated by measles when the rash of the latter is receding 
and dusky, and lung complications are present; but the rash of typhus rarely invades 
the face, which is always affected in measles. TTie Weil-Fclix reaction is a valuable 
indication of typhus. 

Septic rashes in scarlet fever are often nKwbilliform ; but their distribution docs 
not Conform to that of the measles rash. Serum rashes, food rashes and drug eruptions 
may assume a measly character; but these rashes often prove to be polymorphic 
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when the whole body is examined, as it should be, and, besides, other signs of measla 
are wanting. ..... , . 

The macular syphilide is distinguished by the absence of respiratory atarrh anc 
of Koplik’s spots. History of exposure to ■miercal infection, a chancre and the accoa- 
panying tliroat symptoms afford a due. The Wassermann tet is positive. 

Prognosis. — In different epidemics the death-rate varies greatly. Measles i: 
most fatal to infants and young children, 70 per cent, of the mortality occurring it 
children under 3 years of age. After the fourth year the death-rate is low. la thi 
London Fever Hospitals the mortality rate was 5-6 per cent, for 1931-1932; in 194. 
it had fallen to 0-38 per cent, and has since remained at this level. Rickets, taficr- 
culosis, congenital syphilis, malnutrition and chronic bowel complaints are unfavour- 
able factors, and the disease is more fatal among the poor. In the cold season oftht 
year the tendency to respiratory implications is more marked and the fatality ratt 
is nearly double that in the summer months, when entero-coliris is more common 
When the infection occurs in conjunction with whooping-cough or chronic lung discast 
the mortality is high. Diphtheria is apt to assume the laryngeal form, and ia K 
especially fatal complication. Oinsidcrable toxannia with high fever, cyanosis, 
muscular tremor and dlarrhcea point to a severe attack. Laryngitis, capillary bron- 
diitis and broncho-pneumonia arc serious. Cerebral symptoms, such as prolocKii 
stupor or convulsions, are of bad augury. Remarkable recovery has been noticed ir 
some cases of ascending myelitfs. 

Treatment, — Pbophtlactic. — ^Measles is chiefly disseminated by s<^o ol9. T ht 
difficulty in controlling outbreaks of measles arises from the fact that it is extretndy 
infectious, and the infectivity is present in virulent form for 4 or 5 days before tlw 
rash appears. Notification and school closure have been tried with poor results. 
The best method is to make prorision for the early recognition of suspicious sjrnptooj 
in contacts for a period covering the ninth to the sixteenth day after the occurrence 
of the first case. Exclusion of contacts from school has proved ineffective and quaM- 
tine is usually limited to children under the age of 6 years who have not had measla 

In ward outbreaks children who have not had measles should be passively m* 
munised and, if possible, isolated, or, at all events, segregated in small group. 

Serum prophylaxis. — Intramuscular injection of the blood serum of healthy con- 
valescents from measles into susceptible contacts produces a pasnve immunity, whiu 
lasts about a month. Injection during the first 5 or 6 days of incubation penw 
prevents measles if the dose is adequate. Injection after the sixth and before ttc 
ninth day vvill modify the severity of attack, and allow the development of an arts* 
immunity which is lasting. Dried convalescent serum is also effcctivx. 

The dose is 2 ml. for each year of a child’s age to a of 10 ml. 5 oors 

is needed for adults or if the serum is injected fate. In children under 3 vean ol 
age it is better to prevent the attack altogether. The most potent serum is obt^M 
from the sixth to the ninth day after defervescence. The donor must be ff« ff®' 
syphilis, malaria and tuberculosis, and must not be incubating any other infccooiu 
disease. 

The serum of adults, presumed to have had measles at some previous 
not rewntly, is of some value, but the dose should be doubled. If dtrated wbolt 
blood is substituted there may be danger of Rh sensitisation. A placental globalw 
extract has been prepared for use in the same way but reactions are severe. 

If measles follows the subcutaneous injection of immune serum the rash 
erupt at the site of injection ; this is the Dehri phenomenon. Immune serum ooa 
not blanch the developed rash. A disquieting feature is the occasional occurrwM « 
infective hepatitis {homologous serum jaundice) after the administration of 
measles serum, sometimes after so long an interval as 3 months. If obtainable, tK 
use of pooled Mmraa globulin whicli represents a 25-fold concentration of the ser^ 
and can be safely heated to 57* C. for 4 hours should prevent this. The dose is 



MEASLES 15S 

ml. per pound of body-weight. This pooled globulin has proved quite as effective 
as comTUCScent serum. 

Sj’stcmatic taking of temperatures and examination for Koplik's spots and catarrh 
facilitate early detection of the disease. The wilful exposure of children to measles 
is unjustifiable, as the nature of the resulting attack can never be predicted. 

Sixteen days’ quarantine from the date of last exposure to infection is usually 
deemed sufficient, but, o^ing to the trivial nature of me prodromal symptoms, it is 
better, in the case of schools, if quarantine is imposed at all, to allow a period of 
3 weeks to elapse, especially if scrum prophylaxis has been attempted. Convalescent 
patients in the absence of complications are quite free from infectivity at the end of a 
fortnight and possibly even a week from the appearance of the rash. 

Curative. — ^Thc patient must be cxinfined to bed during the febrile, and also 
during the prodromal stage, if this is recognised in time. The sick-room should be 
kept at a temperature of 60® to 65® F., and ventilation effected by means of open 
wndows ; an open fire is also an advantage. The photophobia cmis for screening 
from direct light. Clothing should be light and consist of a flannel or woollen night- 
dress; this is suffident to prevent chill, allows the respiratory muscles full play and 
encourages the evaporation of perspiration. Strict attention should be paid to deans- 
ing the mouth and teeth, and the regulation of the bowels. During the febrile stage 
the diet should he restricted to mil^ diluted if necessary svith barley water. Tea 
may be allow ed, and fruit juices or barley water given to assuage the thirst. 

Twice a day during the febrile period the patient should be washed with tepid 
uater; but should the attack assume a toxaxnic form, accompanied by high fever 
and delirium, cold sponging or the use of the cold pack is advisable. 

Laryngitis in the early suge is relieved bv steam and the use of a simple expectorant 
rapture, to which a sedative may be added. The croupy symptoms usually subside 
ujthout necessitating tracheotomy or intubation. The possibility of the presence of 
diphtheria renders a bacten'ologi^ examination essential. 

Laryngitis which persists tuter the eruption may be alleviated by the inhalation 
of compound tincture of benzoin or lysol in the strength of 60 minims to the pint of 
boiling water. The cough is relieved by a simple linctus, or one containing codeine 
or other sedative. Late laryngitis if diphthentic needs antitoxin. Bronchitis and 
hroncho-pneumonia call for prompt treatment- Antibiotics, either penicillin or aureo- 
mydn, should be prescribed immediately. If the ojugh is dry and irritating, steam 
often relieves. An expectorant mixture containing ipecacuanha and a small quantity 
of potassium iodide is useful. Sometimes a single mustard and linseed poultice gives 
great relief. As the cough becomes looser, steam should be discarded and free 
ventilation arranged. It is wcU to separate cases with broncho-pneumonia from 
others, as the condition is believed to be infectious. Treatment of the broncho- 
pneumonia of measles in the open air, where circumstances and weather permit, 
gives excellent results. Oxygen is valuable where there Is much respiratory distress 
and cyanosis. 

^ Sulphadimidine given for 6 days from the appearance of the rash reduces the 
inddence of broncho-pneumonia and otitis media to a trivial figure. 

Conjunctivitis should be treated by bathing the eyes with boric lotion and the 
application of boric ointment to the lids. In severe cases, penidUin or drops of silver 
nitrate solution, gr. 2 to the oz., should be instilled night and morning, or 2 to 10 
per cent, solutions of silver protein used. Should the cornea ulcerate, atropine drops 
should be employed and oculent hydraig, oxid. applied. Eye bandages are un- 
desirable. 

Stomatitis usually subsides quickly; the mouth should be cleansed with a lotion 
Mntaining chlorate of potash (gr. 10 to 1 fl. oz.). Ulceration due to Vincent’s organ- 
isms should be treated with intramuscular penidlUn. The supervention of noma 
necessitates bacteriological examination, the use of penidllin, neoarsphenamine or 
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the appropriate antitoxin and surgical int^erencc in the way of cauterisation or free 
excision and local application of 2inc permlde paste or permanganate crystals. Entero- 
colitis is managed on the same lines as infantile epidemic diarrhcna. 

Contnilsions and encephalomyelitis are treated by sedatives and lumbar puncture, 
repeated if the cerebrospinal fluid is under increased pressure. Intramuscular or 
intravenous injection of 10 ml. of blood senim frorn a recently recovered case wth 
this complication, if obtainable, seems worthy of a trial. 

In an uncomplicated case of measles the patient may be allowed up 2 or 3 days 
after the temperature subsides. Supenririon should be exercised during the con- 
valescence of severe cases, and the possibiliQr of later tuberculosis borne in mind. 
Ear discharges call for skilled treatment, as th«^ may become chronic (see also direc- 
tions on p. 47). 


RUBELLA 

Synonyms. — German Measles, Rdtheln. 

Rubella is quite distinct from ordinary measles and from scarlet fever. It pro- 
tects only against itself. Amongst the exantlicmata it is distinguished by its Iop| 
incubation period, its short invasive stage, its characteristic rash and adenitis, its 
benign course and the time of its seasonal prevalence. 

.Etiology. — The infcctivity is less than that of measles and of short duration. 
Like measles it is infectious for a day or two before the eruption appears. Infection 
is by droplet spray and is facilitated by close contact. There is no evidence that the 
disease is spread by fomites. Transmission through an intermcdiaiy cannot be wo* 
sidered proved. The infective agent is presumed to be a filtrable virus. 

Rubella is prevalent in the first half of the year. Cases increase from January 
to a maximum m May and June or sometimes in August or September. A senes 
of local outbreaks usually occurs, determined by the aggregation of a number of 
unprotected young adults. A more or less pronounced epidemic wave occurs ever? 
third or fourth year. The maximum Incidence is at a later age period than that o' 
measles, but even the youngest infants have been knoivn to take the disease. Its 
fre^enty much diminishes after the age of 30, Sex is without influence. 

The occurrence of rubella in the &st 2 or 3 months of pregnancy is known to 
favour the inadence of cataract, heart malformation, deaf-tnutum and other con- 
genital defects in the child. These may be multiple. The risk of a live child mth 
congenital defects is about 25 per cent, and the frequency of stillbirth about the sms 
when the mother contracts rubella witliin the first 3 months of pregnancy. Aborfion, 
frequent in measles, is rare m rubella. 

Symptoms. — The incubation period, although variously stated to be from 7 to 2- 
days, is usually 17 or 18 days. 

Premonitory symptoms are nuld or altogether absent, but a short catarrhal stage 
usually occurs, the rash making its appearance within 24 hours. Rarely a longer 
prodromal period of ill-defined febrile illness occurs before the eruption- The char- 
acteristic tender adenitis of the mastoid, occipital, cervical or other lymph glmds 
can, more often than not, be detected for a day or two, exceptionally even a week or 
longer, before the appearance of the rash. . , 

The rph has two stages. Macular, slightly papular and raorbilliform in lO 
progress, it frequently fuses and becomes scarlarimform in its final stage. Dwere 
spop firei appew on the face or nedw; they invade the circumoral region and rosy 
be found behind the cars and on the scalp. Sometimes they are first found on to 
wnsis, chest, shoulders or even on the legs. They are smaller than the 
measles, pale pink in colour and tend to cluster in smaller groups. The rash 
extends to the trunk and limbs and in most cas» as quickly fades. On the secoo 
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day the face is no longer spotty but appears diffusely erythematous (“sunburnt”). 
Sometimes the outbreak of the eruption is halting in its progress. The scarlatiniform 
stage is not developed in all attacks ; it is due to the fusion of the discrete elements, 
and is generally best marked on the trunk, especially so on the back. It becomes 
most apparent on the second day of the empnorL The rash of rubella rarely lasts 
more than 72 hours and hardly stains the skin, thus contrasting with measles. 

Stomatitis is insignificant, and Koplik’s spots never occur. The tonsils may be 
slightly swollen and reddened, sometimes a follicular e.vudate is present. Some 
degree of pharyngeal catarrh is evident, and the tongue may be lightly coated. A 
fine vcsiculation and congestion of the soft palate are often seen, and the orifices of 
Stenson’s ducts may be vividly injected. Sometimes the gums are injected and tender. 
The conjunctivse are pink and the eyes sHghdy suffused. Photophobia is rare. 

Fever is slight, even when the rash is intense. Often there is no fever at all. 
The pulse and respiration rates are only increased in proportion to the febrile dis- 
turbance. 

A tender adeiutis is very distinctive. The mastoid and occipital glands may 
rapidly attain the size of peas ; the posterior cervical glands are also enlarged, fre- 
quently too those in the axillae and groins. The enlarged glands are firm, tender 
and discrete ; they never suppurate. As a rule resolution takes place rapidly when 
the rash subsides. Particularly in children, the spleen may become palpably ciilarged. 
The urine presents no special characteristics. 

As in the case of morbilli, a transitory polymorphonuclear leucocytosis occurs 
during the incubation period, but a leucopenia with a relative increase of lympho- 
cytes IS found in the eruptive stage. Very distinctive is a high percentage of plasma 
cells, 15 to 20 per cent., on the fourth and fifth days of the attack, vrhen the neutrophils 
are at their lowest. 

Convalescence is remarkably speedy. Slight furfunceous desquamation may 
occur. 

Complications. — Complications and sequelte are, as a rule, absent. When they 
do occur they are trivial and take the form of mild recurrent sore throat, rheumatism, 
slight laryngitis, bronchial catarrh or transient albuminuria. In some outbreaks 
benign polyarthritis has been a feature. Otitis is very rare, and meningeal symptoms, 
encMhiomyelitis, or polyneuritis, rarer still. 

On occasions, epidemics of rubella of more severe type, approximating in symp- 
toms and sequels much more closely to measles, have been described. 

Diagnosis. — The disease has a similarity to both measles and scarlet fever, 
especially when the latter occurs in a mild form. In addition, the rash of rubella 
must be distinguished from toxic and drug rashes, from the eruption of secondary 
syphilis, from glandular fever and from certain skin diseases. 

Measles is differentiated by the following points. Its incubation period is shorter, 
being 14 days from exposure to the appearance of the rash; cough and catarrhal 
symptoms are marked, the mucous membrane of the mouth is inflamed and Koplik’s 
spots are present. The rash appears later, is darker, more persistent and stains. 
There is no late scarlatiniform stage. Fever is more pronounced, prostration more 
evident and the mastoid and ocdpital glands are not especially enlarged. Pulmonary 
complications are much more likely to occur. 

Rubella is often mistaken for scarlet fever. Distinctive points in favour of the 
latter are : the short incubation period, the occurrence of such initial symptoms 
w vomiting, marked faucial inflammation, shivering or severe headache. The fever 
IS high at onset and the pulse disproportionately rapid. The circumoral region is 
free from rash, and by the fourth day the tongue has peeled. The occurrence of such 
sequela; as cervical adenitis and nephritis, also typical pinhole or lamellar desquama- 
tion, will clinch the diagnosis. Even in the sca^tiniform stage of rubella, discrete 
measly elements may generally be detected about the advancing edges of the rash 



INFECTIOUS DISEASES 


158 

OD the forearms, wrists, legs and ankles. An eniptivc fever whtcli simulates measles 
at its onset and scarlet fever later, is generally rubella. Occasionally glandular fever 
(q.v,) resembles rubella. 

Toxic, enema and drug rashes may bear a resemblance to the rash of rubeEa, 
but, as a rule, these rashes are very irr^ubr in thetr distribution and polymorphic 
in character. The cliaracteristic tender occipital and mastoid glandular enlargement 
and slight catarrh of rubella are absent. 

Of skin diseases, ervthema scarlatiniforme and pityriasis rosea are sometimes 
mistaken for rubella. The first named bears a greater resemblance to scarlet fever; 
unlike rubella, it avoids Ae face, does not give rise to swelling of the mastoid and 
occipital glands, and shows a great tendent^ to recur. 

ntyriasis rosea, itself possibly an infective fever, is distinguished by a herald 
patch which precedes the general eruption, and the fact that the latter usually appears 
first on the upper part of the trunk. The rash often show’s commingled macular 
and ringed lesions. The patches arc slightly scaly and are decidedly larger and more 
persistent than the papules of rubella. They desquamate in a cliaracteristic manner 
from their centres, which are fawn coloured, towards the margins, which are slightly 
elevated, darker and ringed by a collarette of scales. There is no catarrh ana no 
conspicuous glandular enlargement about the head. 

Secondary syphiUdes bear a superficial resemblance to the rash of rubella, but 
arc distinguished by the presence of a primary sore, the characteristic throat and the 
conspicuous increase in size, and shottiness of the glands in the vicinity of the chanac. 
The Wassermann reaction is positive. 

The Faul-Butmeli reaction will distinguish glandular fever. 

Prognosis. — Recovery is the rule ; second attacks are known, but not common, 
and relapse is very rare. 

Treatment.— P rophylactic.— A s the incubation period is long a Quarantine of 
3 weeks is theoretically necessary for contacts, but is rarely imposed. They should 
be supervised from the tenth to the twenty-first day from exposure to infection. 
Earlv warmng of the imminence of attack may be given by slight enlargement and 
tenderness of the mastoid and occipital glands. 

Special ptccaucions against infection should be adopted in early pregnancy. W 
convalescent serum or gamma globulm can be obtained serum prophjlitis should 
be attempted. This protection lasts but a few weeks, so repetition is necessary in 
those still exposed to infection. 

Curative. — The patient should be isolated and preferably kept in bed until all 
symptoms have subsided. In 7 days, possibly sooner, infeedvity has ceased, provided 
there is no persistence of faucial, nasal, respiratory or other symptoms. 


SMALL-POX 

Synonym. — ^Variola. 

De^ition.— An acute, highly infectious specific fever, characterised by a dcfiiul* 
incubation period and a peripherally distributed, deep-seated, ^sfiguring eruption 
which passes through the stages of papule, veside, pustule and crust. A pre-emptive, 
toxic or septicemic, and an eruptive, or focal, phase are recognised, 

Etiology. — All races, both sexes and persons of every age are susceptible if un- 
protected by a previous attack, or by efficient vaccination. This universal liability 
IS most evident when the disease is introduced for the first time into a new coin* 
mumty ; imder such conditions it may decimate the population. The present-dny 
inadence in adults is accounted for by vaednation in infancy; in endemic centi®* 
It w^, pnor to the introduction of vaednation, a disease of early childhood. 

For centuries endemic in Asia, small-pox has at times been epidemic in cvc!? 
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civTliscd countrj’, following trade routes and the channels of communication. It Is 
more severe in hot climates, but its vinilenc* has alwaj’s varied greatly in different 
localities and different outbreaks. Coloured races take it badly. Unlike scarlet fever 
and measles, it frequently attacks infants at the breast. 

IVhen small-pox occurs during pregnancy, the disease in the mother tends to 
assume a confluent or hajmonhagic type and infection of the fmtus is common but 
not inevitable. Abortion or premature delivery is to be expected in all severe attacks. 
The fcEtus contracts the disease m uiao, usually during the pre-eruptive (septiaerrue) 
stage in the mother, the incubation period being shortened. Sometimes fetal infec- 
tion is delayed and may even occur at the rime of separation of the placenta. Few 
of the children survive ; sometimes they show the rash or its scars at birth. 

In temperate climes most outbreaks of small-pox occur during the winter and 
spring, and die out with the commencement of summer. In the tropics periods of 
drought predispose to epidemics. Second attacks arc rare. Vaccination gives com- 
plete immunity for some years and partial immunity usually persists afterwards. 
Complete natural immunity is very rare, as also is a persistent susceptibility in which 
TOCcination or a previous attack fails to protcct. 

Infcction uatli small-po-x is, almost certainly, through the respiratory tract, and 
may be direct or indirect, i.t. by contact, which need not be very close, with a patient 
suffering from the disease or through the medium of objects infected by the sick 
person. Intermediaries may carry the contagium in their clothing or in tlreir hair. 
The greater incidence in the neighbourhood of small-pox hospitals suggests tlie 
possibility of aerial convection of the virus for considerable distances, perhaps excced- 
uig a mile, but the influence of human carriers in these cases is hard to eliimnate. 
Bedding, dothing, rags and articles of merchandise, such as cotton, may retain their 
infcctivjty for considerable periods of time, especially when stored. Transmission 
by flin and domestic animals is regarded as a p^ibihty. 

With the exception of the pre-eruptive stage of hemorrhagic small-pox, the 
infectirity is slight at the time of the symptoms of onset, and is much greater when 
the eruption appears. Infectivity in the early stages is, by some, attributed to primary 
and unrecognised lesions in the respiratory tract. It continues until all the scabs 
haie separated. The virus is very resistant to desiccation and long persists in the 
dry crusts and seeds. Crusts dried in vacuo have been found infective after more 
Aan 2 years. Corpses of those recently dead from small-pox can transmit the disease. 
Tramps arc often responsible for the conveyance of infection from one locality to 

another. 

, _ _ There is no doubt that small-pox is due to a filtrable virus. Minute, but character- 
istic, intracellular bodies are found in the epithelial cells of the pocks of amall-pox 
and t’accinia, and also in the cornea of the rabbit, after scarification with the virus 
of these diseases. They arc known as Gaarnrm bodies and are aggregations of the 

elementary bodies ” of Faschen. The elementary bodies of smali-pox and of its 
''ariant, variola minor, are agglutinated by the sera of patients convalescent from 
either form of the disease. 

. . J^tkology. — The cutaneous lesion of small-pox lies in the deeper layers of the 

' epidermis. Vesiculation is due to serous exudation bet\veen and into the cells. Locu- 
/lation is caused by vertical strands of the ruptured epithelial cells which radiate 
base of the pock. The tenseness of the vesicle and tethering of the covering 
hy this reticulum cause the pock to be umbilicated. In malignant attacks, where 
^ pocks are flaccid, and in the old and debilitated, umbilication is often absent. 

pustulation the fibres of the reticulum are destroyed and the pock becomes 
^dome-shaped. Multinucleated giant cells are formed in the prickle cell layer. The 
suppuration is attributed to secondary infection with haimolytic streptococci or with 
^/Staphylococci. On mucous membranes the vesides rupture almost as soon as formed 
I ^6 rapidly converted into shallow erosions. 
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The chief blood change is an initial leucopcnia, followed after the first week by a 
leucocytosis in which mononudear cells preponderate.’ Secondary anamia may be 
pronounced. In malignant small-pox the presence of myelocytes and normoblasts 
with a thrombocytopenia has led to an incorrect diagnosis of acute Icukxmia. 

The post-mortem appearances are those usually found in acute infective processes. 
The rash persists, the liver is often mucli enlarged, the spleen swollen, and the lungs 
broncho-pneumonic. Particular attention has been drawn to the presence of loal 
necroses in the liver, testicles and bone marrow. These are often infiltrated witii 
mononuclear basophil cells. Interstitial iniiltrations of the kidneys also occur. 

In hcemorrhagic small-pox, petechial and purpuric hannorrhages arc found in 
the skin, mucous membranes, lungs and other viscera, sometimes also in the retro- 
peritoneal tissues and the roots of the mesenteries. 

Symptoms. — Unmodified or natural small-pox ; Variola major. 

Period of incubation, — Taking tlie first symptoms of invasion, this is from 10 to 
14 days. The average period is 12, or counting to the appearance of the rash, 14 days. 
Extremes of 5 to 23 days are mentioned but are rare. With increasing tinilence tht 
incubation period tends to shorten. In inoculated small-pox the generalised eruption, 
appears on tlie eighth to the eleventh day. 

Period of or septicamic stage, — In a typical unmodified attack lbs 

invasive symptoms arc sudden and of great intensity. The most prominent are 
severe chills or rigors, marked pyrexia, severe frontal headache ano intense pao 
across the loins. The temperature quickly reaches a maximum of 103* to 104° F., 
and tiiere is severe prostration. Retching and vomiting may occur, _ particularly u 
children. Delirium, mental symptoms and even suicidal tendencies occasionally 
accompany this stage. With these severe symptoms are coupled more ord^ 
febrile manifestations, such as anore.\ia, thirst, coated tongue and distur^ 

The breath is offensue, the skin usually hot and dry but sometimes perspiring, ml 
the bowels constipated. 

There are, however, mild attacks in which the symptoms of mvasion are roueh 
less severe, and even in more severe attacks pain across the loins is by no inw®s 
constant. Mild invasive symptoms usually presage a mild course ; with a severe 
mmion (he atfacfc is generally, alcAougli not uavan’abiy, grave. 

Prodromal rashes belong to the toxic or septiciemic stage, and may precede tat 
proper eruption for 1 or 2 days, but they arc not always present. There ar® t''® 
types, one purely erythematous, the other petechial or hiemorrhagic with or witnwl 
accompanying crytlienu. The pure erythemas are of a bright-red or dusky-purp^® 
colour and may appear in the femoral triangles, the axilla or on the trunk, 
they are often patray and evanescent, or be limited to the bony prominences 
extensor surfaces of the limbs. They may suggest the rash of scarlet fever, or, Ic** 
frequently, bear a superficial resemblance to tiiat of measles. The haimorrhagic « 
petechbl rash, whiclx often has at first a dusky erythematous background, is 
characteristic. It appears in the groins, which are stippled with small peteclusi 
invades the thighs for an inch or two and extends in an m-defined manner on to t"' 
abdomen {bathing drawers rash). Sometimts it extends towards tiie axills^and 
be found on the back of the neck and flexures of the knees. The petccliial 
are persistent and indicate a severe attack. The erythemas are fugitive and of go®® 
pro^ostic import; the only exception is a very brilliant universal adematoustt^ 
thema of face, trunk and limbs known as the astacoid, or lobster, rash which somewo* 
ushers in hsemorrhagic small-pox. lAter tWs may be replaced by livid sheets « 
deep subcutaneous ha:morrhage. . 

Eruptive or focal stage — Distribution, — On the third day the mvasion b at its h®? 
and the focal eruption should appear. In malignant attacks it may erupt earji 
It 13 not necessarily profuse ; indeed, in mild and modified attacks it may be 
to a few lesions on the distal parts of the limbs and on the face. Whether scanty 
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profuse, the rasli is centrifugal in distribution, appearing first on the forehead near 
the scalp, and on the temples, then on the badcs of the wrists and hands, and a day 
later about the ankles and icct. Its extenrion is rapid and symmetrical and its elements 
deeply seated in the skin, uniform in size and more or less circular. In marked 
contrast to the prodromal petechial rash the full efflorescence is least profuse on the 
abdomen and groins, scanty on the chest, more wident on the back, especially across 
the shoulders, increasing as it descends the arms to thicken on the extensor aspects 
of the wrists and hands. Most profuse of all is the outbreak on the supraorbital, 
malar and nasal prominences of the face. The rash reaches the lower extremities 
within 24 hours and here is most evident about tiie ankles and feet, where it may still 
be in the papular stage whilst tlut on the face has become vesicular. Meantime the 
lesions multiply on the parts already affected, the eruption becoming thick on the 
face and perhaps on the scalp whilst still scanty on the parts involved later. In 3 
days it will have attained its full density and tiT^ical distribution, but the earliest 
lesions %\'U1 be in a more advanced stage of development. It is higlily characteristic 
of the focal eruption of small-pox to araid depressions, flexures and protected flexor 
surfaces such as the armpits, groins, flanks, orbital hollows, supraclavicular fossa: 
and flexor aspects of the toes. Abaorma) irritation by bands of clothiog, irritants, 
scratching, 'vaccination or exposure to sun and weather may determine a profuse 
eruption on areas where, ordinarily, pocks are scanty. The podcs, too, tend to aggre- 
Mte along prominent bones and tendons but may strangely avoid the prominences 
formed by the clavicles and the mallcolL 

Evolution and maturation.— On its first day the rash consists of small dull-red 
macules. ^V^thin 24 hours these become papules ;v}ijch feel sbotty Avhen pinched 
up between the finger and thumb, on the face, hands or forearms. On the third 
day nmy papules luve become vcsides, but vesiculation may be recognised on the 
summits ot the papules at an e>’CQ earlier stage. By the fourth or fifth day the eruption 
is completely vesicular and the to.xannic symptoms and fever of onset may have sub- 
sided. The vesicles, circular in outline, slowly increase in size and become surrounded 
by red areol®. They are now the size of split peas, greyish, and set in rather than 
on the skin. Umbihcation is evident and loculation is proved by failure to collapse 
when transfixed by a sterile needle. The contents of the vesicles remain clear for 
24 bouts only ; they then become purulent, so that by xho fifth day pustules are evident 
on the face and by the eighth day arc universal. With pustulation, the podts soften, 
become flat-topped and lose their areola;. 

Reaccession of fever with constitutional symptoms and often delirium, the second- 
ary suppurative fever, accompanies the process of suppuration or maturation. A 
iMrked inflammatory cedema of the skin may now appear, causmg the features to 
become swollen and expressionless and impeding the movements of the hands and 
fingers. Much tenderness and itching may accompany this mdema. Suppuration 
destroys the loculation of the vesicles and also obliterates umbihcation. Adjacent 
lesions, particularly on the face and hands, may run together in the vesicular and 
pustular or even the papular stt^e — a process which produces the confluent rash, a 
sign of severe infection. 

On the ninth and tenth day the pustules begin to desiccate, some first rupture 
or are tom by scratching, and collapse. Brown or black crusts result which separate 
by the end of the thirteenth or fourteenth day, but where the skin is very thick, as 
On the palms and soles, the dried-up untuptured pustules may form deep-seated 
seeds *’ which may take weeks to work thrir way to the surface and remain infectious 
for months. 

To summarise ; the rash is papular on its first and second days; vesicular on 
the third and fourth ; pustular on the and sbrth and thereafter desiccating. A 
^h which remains papular after the third day or b fully vesicular by the second day 
IS unlikely to prove to be due to small-pox. 

6 
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INFECTIOUS^DISBASES 


The cutaneous eruption is accompanied by an outcrop of greyish infiltrations on 
the conjunctivre and mucous membranes of the mouth, tongue, nose and pharynx. 
In severe cases the larynx, bronchi, gullet and even the stomach and small intestme 
may also he affected. On the mucous membranes infiltrations and vesicles are soon 
transformed into shallow ulcers. Vesicubtion m.iy be observed on the palate, whilst 
the lesions are still Indeterminate on the skin. In consequence of the eruption the 
eyelids, fauces and tongue become sore, the nose is obstructed and deglutition is 
painful. Implication of the larynx will cause hoarseness or aphonia and even dangerous 
tedema. The mucous membranes of the vulva, vagina, prepuce and rectum do not 
escape. 

A mild generalised superficial adenitis is common and the spleen may be palpable. 

The fever of invasion reaches its acme with the appearance of the rash, tnen it 
falls, but not immediately. It is generally normal by the fifth day of the attack, 
often before this. Sraalf-pox thus differs from other eruptive fevers in that the 
temperature falls during the appearance of the focal eruption. At this stage, in the 
milder attacks with scanty rash, the patient may attempt to resume his ordinary 
occupation, and, in modified cases, very little further febrile disturbance may ensue. 
Ordinarily, however, the secondary suppurative fever now sets in and reaches its 
acme about tlie ninth or tenth day of the disease. Its duration in the more setcre 
cues IS from 10_ days to a fortnight In severe and confluent small-pox the remission 
of temperature in the vesicular stage may be absent. 

The pulse and respirations are quickened proportionately to the degree of fever 
present, but m grave attacks the respirations become more rapid, shallow and irregular, 
and the pulse accelerated and feeble. lo malignant and hsmorrbagic infections death 
may occur from toxai^a within the first week. In the gravest cases a subnormal 
temperature accompanies the toxic stage and deatli may result from circulatory failure, 
even within the first 24 hours, the mind remaining dear. 

The urme is febrile in character. Some albumin may be present, and a diaao* 
reaction may be obtained. 

Owing to the depth of the lesions in the skin, depressed scars are left, the amouii* 
of pitting depending on the degree of destruction of the true skin. The pits show 
reddish staining wruch may persist for raontlis. ^me desquamation may accompan 
the separation of the crusts, particularly on the feel and hands. The hair often fah 
out treely. The nails may be shed. Convalescence is, in favourable cases, rspi' 
and romplete, but may be much delayed when sepsis has supervened. 

VAHiETia.— Sr^-pos may be severe, modified or naturally benign. 

oezere Mes of small-pox. — In addition to malignant or sev’erely toxic attack 
these include the confluent and the kemorrhagic varieties. Confluent small-pox i 
distinguished from discrete small-pox by fusion of the lesions, parti^larly on the fee 
Md hands. The rash may fuse while still papubr, but more commonly does so i 
the vesicular and pustular stages. In sudi cases tlie toxaania is severe and the remis 
Sion of symptoms before the stage of pustulation may be absent or ill-marked. De 
Imum IS common, and the secondary fever high. Inflammatory cederaa is very marked 
the features may become quite unrecognisable and the confluent pocks may form 
continuous sheet of pus. Severe conjunctivitis, nasal obstruction, salivation, cougk 
aphoma and diarrhcea are conmon. Some patients pass into a typhoid conditiofl 
^ offensive odour emanates from the ^dy, circulatory failure is progressive an' 

death may occur towards the end of the second week. 

Hamorrhagie stmll-pox.—ln the earliest and most malignant variety (PurpuX' 
variolosa), the incubation penod may not exceed 7 or 8 daw. Purpuric flecks an' 
patches often appear in the skin before the development of the eruption, but spot 
an ““y already be appearing in the buccal and palatine mucos 

and rapidly becoine ps^do-membranous and confluent. The cutaneous kemonhage 
are accompamed by subconjunctival kemorrhages, kematuria and bleeding from ih 
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mucous membranes. Initial symptoms, in particular backache and prostration, are 
severe, and prodromal rashes common. The respiration is hurried and the breath 
sickeningly fetid, but the temperature not necessarily very high. Death may occur 
before the outbreak of the proper eruption gives a clue to the nature of the infection, 
but often towards the end careful inspection may detect a few papular elements of 
the focal rash, possibly lying in a prodromal erythema. 

In other cases the bleeding manifests itself later, and accompanies the focal erup- 
tion, in the form of petechis or of drcular spots bct^veen the lesions and infiltrations 
of their bases staining their contents (Variola fusmorrhagica pustulosa). The pocks 
are often badly developed, confluent and of a violaceous hue. Bruises form easily 
in the skin, and hxmaturia, epistaxis, haematemesis or uterine hxmorrhage may add 
to the gravity of the outlooL 

The mere presence of blood-stained contents in the vesicles, especially those on 
the legs, without hsemorrhages into the bases of the pocks, or in the intervening skin 
and elsewhere, is not of bad prognostic importance. 

Modified small-pox or varioloid. — Small-pox of a mild type may occur in vaccinated 
subjects although the same virus may prove virulent in those unprotected. In some, 
initial symptoms may be slight, and the eruption, although typical, is precocious and 
scanty. More commonly, the initial symptoms are severe, but again the rash appears 
early, is generally sparse and discrete, tends to evolve quickly, and many of its elements 
fail to progress beyond the papular or vesicular stage. The suppurative fever is 
slight or absent. The lesions of modified small-pox are often small, superficial and 
may be unilocular, sometimes they appear fleshy and wart-like. The modification 
» most evident on the face. The ladt of depth and the arrest of maturation, leading 
to the juxtaposition of papules, vesicles and smaU pustules, may cause a resemblance to 
chicken-pox, orsuggestmeaslescompiicatedbychitten-pox.bulihe distribution remains 
characteristic although it may remain obscure in very sparse and abortive eruptions. 

Rarely small-pox aborts completely in its initid stage, the focal rash failing to 
appear (Variola nne variolis). The subjects of this form of the disease have usually, 
but not jnvaiiably, been vaccinated at some prerious time. 

Variola minor . — A benign type of natural sroall-pox has from time to time pre- 
wiled in many parts of the world. The virus of this is sometimes knoivn as the 
Western strain of the United States and West Indies in contradistinction to the 
Eastern strain or Asiatic small-pox. The names alastrim, amaas, varioloid varicella 
and Kaffir or Cuban itch also designate this disease. It differs from ordinary small- 
pox in its mild course, low mortality (O-S to 2 per cent.), lesser infectivity, the mild- 
or absence of secondary fever, ^e occurrence of residual pigmentation rather 
than pitting, and incidence on adults rather than on children. 

The incubation period is 10 to 15 days, or longer. Invasion is abrupt, and may 

accompanied by muscular pains, backache, vomiting and sometimes high fever, 
although many cases are ambulatory. The rash usually appears on the fourth or 
mth day. It is seen first on the face, then on the forearms and trunk, and uithin 
12 hours on the lower limbs. The eruption may be scanty or moderately profuse. 
It rarely comes out in crops, but in any case the initial lesions are more advanced 
thm tliose which follow. Maturation is more rapid than in variola major, papular 
vesicular stages each lasting 2 days, pustulation beginning early, and scabbing 
On the face being evident within a weelc There is, as a rule, no secondary fever, 
absence is not invariable. 

The distribution of the eniption is centrifugal, the rash favouring the face and 
extremities rather than the trunk. On the limbs, tiie distal parts and on the trunk 
me upper part of the back, rather than the abdomen and chest, are involved, hluch 
^cight is attributed to the detection of a few deep-seated lesions in the skin of the 
*^*^5 hjTOthenar eminenres. 

The lesions are more superficial than in variola major, but not so superficial as 



164 INFECTIOUS DISEASES 

the vesicles of ciucken-pox. They arc not always spherical, and are often unilocular 
and not umbilicated. Mature vesicles have an opalescent ra^cr than frankly purulent 
appearance, and the crusts are of a deep amber colour. It is easy to understand why 
the disease b so often nustaken for dudren-pox- The dbtribution of the rash is the 
important diagnostic criterion. Although vaednatipn protects against variola minot 
the converse is not invariably true. As a rule, vaccination in the eruptive stage fails, 
but may take in modified form later. 

Serological tests fail to differentbte variola minor from variola major. 

Complications. — During the later stages of small-pox and in convalescence boils 
and superficial abscesses often cause trouble. Septic rashes and erysipelatous or 
impetiginous infections may spread from the pocks. The cervical and axillary lymph 
glands may in such cases become enlarged or even suppurate. ^ In the more severe 
infections, deep-seated muscular abscesses, cellulitis or sloughing of the skin may 
occur and bed-sores may form rapidly over pressure points. Rarely dcatli b due to 
septictemia arising from these secondary lesions. 

Implication of the mucous membranes of the eyes, nasal cavities, fauces, la^as 
and gullet may bring its own train of serious complications. Ocular complications 
are important. Conjunctivilb is common. Pustules may form on the palpebral or 
ocular conjunctivas. The eyelids often become infiamed and cedematous. A rapidly 
spreading keratitis may lead to sloughing of the cornea, but comeal ulcers are inoR 
common and sometimes lead to perforation and panophthalmitb. Irido-cyclids is 
rare. Retinal haemorrhages sometimes cause blindness. The scars of the comes! 
ulcers may impair tlie eight. 

Otitb media is comparatively common. 

Laryngeal inflammation may be so severe as to necessitate tracheotomy and osy 
lead to periciiondritb and necrosis. Bronchitis and broncho-pneumonia are fre^oit 
and often accelerate death, but lobar pneumonia and purulent pleurisy are^ ran 
Endocardius and pericarditis are also exceptional, but degenerative changts in w 
myocardium are not infrequent. Occasionally osteomycIiUs or a destructive arthntis 
supervenes. Although albuminuria is often found, a frank nephritb is uncommoo. 

Parotitis is looked upon as a secondary duct infection from the mouth, and second' 
ary orchius or oophoritis sometimes occurs during the acute stage. 

As in other fevers encephalomyelitis and neuritis may occur some 5 to 13 days 
after the appearance of the rash, mit the incidence of these is exceedingly low. Oo 
rccoveiy from small-pox speech may for a time be completely lost Less faiounbh 
are bulb ar or limb paralysis, with or without derangement of sphincter control (sf< 
p. 1411). , • 

Deep pitting of the face, permanent ^indness, deafness and sometimes alopcoa 
may be tlie legacies of a severe attack. 

Diagnosis. — Papular or vesicular rashes which even though scanty affert the 
face and extremities symmetrically are always suspect. The body should be stripped 
and examined in a good light. A preliminary bath may be needed. Attention « 
first focused on the distribution rather than on the characters of the rash, "p*® 
iwiw idtuL leswiws ibwild be. pVotted on an wotlme liiagiam of tlie body , ai^ a 
comparison made of those on the abdomen, chest, back, shoiflders and upper arras, 
forearms, face, buttocks, thighs and legs. Repeated observations will determine their 
spread and maturation. Too much reliance should not be placed on shottinessW 
umbilication. The condition as to vaccinatioo should be ascertained and tlie natra* 
of any prevailing epidemic borne in mind. . 

The initial fever may lead to the first difficulty in diagnosis; the symptcras®* 
onset are very similar to those met with in other acute diseases, particularly influx* 
acute rheumatism, pneumonia, tyrphus and cerebrospinal fever. Severe prosirati®® 
and backache, when present, are suggestive. Often the diagnosis is not certain ««« 
the focal eruption appears on the third day and the fever subsides, but the appeano« 
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of a petechial prodromal rash in the groins may lead to earlier recognition. It is 
more common for small-pox to be mistaken for influenza than for the converse to 
occur. Lumbar puncture is diagnostic in cerebrospinal fever. In pneumonia sooner 
or later lung signs appear. Precipitate certification of a supposed case of small-pox, 
even in a contact, is unwise ; it is better to isolate and await the appearance of the 
rash, remembering this should appear first on the forehead, near the roots of the 
hair, the cheek bones, sides of the nose, wrists, hands and forearms. The interior 
of the mouth should be inspected and also parts of the skin which have been subjected 
to special irritation. 

The prodromal rashes, if purpuric, may be confused with different varieties of 
purpura or leukemia ; if erythematous, with scarlet fever, measles, rubella, urticaria 
or other forms of ery^ema. 

The characteristic groin or “ bathing drawers ” incidence of the purpuric rash 
of small-pox is of great assistance in early diagnosis. More widespread purpuric 
rashes, however, are at times misdiagnosed as febrile purpura until the occurrence 
of small-pox in contacts reveals their true nature. Conversely, febrile purpura and 
purpuric rashes occurring in bacterial endocarditis, cerebrospinal fever and other 
conditions may be mistakenly thought to indicate small-pox. The distribution of 
the rash and die character of accompanying symptoms should be noted. Physical 
examination of the omns may reveal signs whitm help to clear up the diagnosis, 
which may be very difficult, 

A scarladniform prodromal rash is disUnTOtshed from scarlet fever by its explosive 
outbreak with the absence of tonsillitis and of punctate redness of the soft palate. 
The rash, too, on the skin is not definitely punctate and the area of circumoral pallor 
is wanting. The tongue is not typical nor are the tonsillar IjTnph glands enlarged. 
The Schultz-Chariton test is negative. 

Morbilliform prodromal rashes are less common and bear only a very superficial 
resemblance to measles. The diagnosis is discussed below. Nor should rubella be 
confiised if its characters are borne in mind. The prodromal erythemata may resemble 
those induced by antitoxin serum, by soap enemas and by drugs. The characters of 
these rashes ate given in the article on scarlet fever {p. 45). 

_ The /oca/ eruption of small-pox in Its various stages may be confused with measles, 
chicken-pox, herpes zoster and even herpes febrilis or perhaps typhoid or typhus, 
also with various forms of papular erythema, urticaria, acne, papular or pustular 
syphilides, and glanders. Sometimes drug rashes, particularly bullous eruptions due 
’ to iodides, lead to mistakes. Confluent or hasroorrhagic small-pox in the papular 
: stage is often mistaken for measles. The 3-day prodromal fever and lesions in the 
raucous membrane of the mouth favour this error. But there is no real catarrh in 
( small-pox, and the buccal infiltrations only superficially resemble KopUk’s spots. 

The distribution of the rash, and the fact the temperature tends to fall as the eruption 
I increases instead of rising as it does in measles arc distinctive. 

The differentiation of chicken-pox is important. Chicken-pox is a disease of 
childhood whilst small-pox now cHefly affects adults, but cases of chicken-pox in 
I adult are not infrequent, and in them prodromal symptoms may be sharp and 
/ rash not appear until the second or third day. Chicken-pox presents the following 
y distinttive characters : 

L The rash of chicken-pox appears first on the trunk, and is thickest on the 
fi trunk, face, perhaps the scalp, upper arms and thighs. It is centripetal and tends to 
avoid the extremities of the limbs. It does not so markedly select irritated areas, nor 
does it avoid the axilbe and groins. The presence of many lesions on the palms and 
soltt is greatly against chicken-pox. 

2. The erupuon comes out in distinct err^ for 3 to S days or more. 

3- The vesicles develop much more rapidty and are mature in 24 hours. Vesicles 
*ra not seen at this period in small-pox. 
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4. The lesions are siroerficial and unilocular, rarely umbilicated. Thor bsjcs 

arc not indurated. Near ficTures they may assume oval outlines, sometimes becomiii| 
irregular or crcnated. , 

5. The outbreak of fresh vesicles on a given area of skin over a period from the 
24th to the 72nd hour, i.e. on the second and third days, is diaracteristic. Hence 
by the third day the lesions of chideen-pox arc in various stages of development from 
vesicles to crusts. 

6. The lesions are smaller. Pustules and scabs half an inch across arc almost 
certainly due to small-pox. 

7. Efficient vaccination tvithin 5 years or rcvaccination within 10 years is genenlly 
but not invariably evidence against the disease being small-pox. 

8. Chicken-pox does not protect against successful vaccination in an unprotfctcd 
individual : in small-pox vaccination will not take after the rash has appeared. Thb 
rule, however, is not absolute. Vaaanation may prove successful in anomalous 
forms of small-pox, and has been alleged to take in ordinary small-pox on rare 
occasions. 

9. Apathy and muscular relaxation are not features of chicken-pox- A copiota 
rash with complete absence of prostration suggests chicken-pox rather than small-pox. 

In distinguishing skin eruptions it should be remembered that zoster is rarely 
bilateral. Erythemas are often polymorphic; they may show occasional vcsicubtioa 
which is quite superficial and are sometimes febrile. Acne affects the face, shoulders, 
bade and chest, but not the forearms or hands ; it is chronic, afebrile and often 
associated with comedones and scars. The lesions may be pustular but arc never 
vesicular. 

If syphilis is borne in mind its eruptions are not likely to be mistaken. Glanden 
is rare, out when the nodules on the face suppurate and are accompanied by fever, 
sraall-pox may be suggested. There is usually a nasal discharge and a history of dvt 
contact with horses. Bacteriological examination will show tlie P/eiffertUa mallei. 

Laboratory diagnosis.— Obtain laboratory tests are valuable : 

1. Detection of variola antigens in the vesicular fluid or in the crusts 1^ a prt* • 
dpitation test or by complement dedatioD, making use of anti-vaccinal rabbit stnin. 

2. Paul’s test which depends on the production of Guamicri bodies by searifid- 
tion of the cornea of a rabbit with vesicular fluid from sraall-pox or vaednia- 

3. The intradermal injection of vesicular fluid produces in the rabbit a character- 
istic inflammation which is prevented by previous admixture with hyperimmffl'c 
rabbit serum. 

4. The procedure recommended by van Rooycn and Illingworth who have 
that even in the early papular as well as in the vesicular stage of small-pox the 
mentarr bodies can be demonstrated in great profusion by the application of Paschen J 
method of staining to films of scrapings from the bases of the buccal lesions, the ssb 
papules and the vcsidcs, but not the pustules of small-pot. This facilitates 
dbpnosis. Moreover, since the elementary bodies of chicken-pox, herpes 
and also of herpes febrilis are smaller, scantier and extremely difficult to stain, «« 
important differentiation of these diseases is possible. 

5. Inoculation of the chorio-allantoic membranes of a growing chick cnihf}^ 
with the virus of small-pox or vaednia produces discrete plaques. These do ijO* 
appear when the virus is that of chicken-pox. Febrile herpes and herpes zoster aW 
produce risible lesions, which can be identified serologically. 

Procedures 1 and 5 are the most valuable differential tests. 

Prognosis.— Variola major has a mortality which varies from 25 to even 50 F« 
cent. The prognosis may be considered under the following heads : {l)ThcvacoW‘ 
condition of the patient; (2) the age; (3) the nature of the attack ; and ( 4 ) the chi" 
acter of the prevailing epidemic. 

1. \\’hen a vaednated person takes small-pox the nature of the attack usuaiit 
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indfates some residual immunity, the sevenQr of the disease being less and the 
mortality much lower tlian in the unvaccinated. The presence of large, 'well-foveatcd 
vaccination scars renders the prognosis very favourable. After the age of 15 or even 
3 years earlier, the protective influence of infantile vaccination will to a large extent 
have disappeared, but ^c^’accination at puberty, properly performed, confers a high 
degree of immunity for the rest of life. 

2. In the unvaccinated the death-rate from variola major in the first 5 years of 
life is very Wgh and may exceed 40 per cent. After that there is a fall, at first gradual, 
then corrsiderable, up to the age of IS or 20, which is the most favourable period. 
Subsequently the mortality rises steadily and may even exceed the figures given for 
the first quinquennium. In the vaccinated, however, the younger me patient the 
more certain is recovery. If revaccination has not been performed, as age increases 
the mortality does so also, and may reach 15 per cent, in persons over 30 years of age. 

3. The nature of the symptoms is important. Mild invasion presages a mild 
attack. Severe invasive symptoms usually, but not invariably, mean a severe infection, 
but they may precede mild attacks in the vaccinated and sometimes in others. Pro- 
dromal rashes of a vivid lobster hue, especially if petechise are present, are the heralds 
of grave, often hxemorrhagic infections. Very intense backache is also an ominous 
invasive symptom. The more profuse the pustular rash the worse the prognosis, 
but the intensity of the suppurative stage is much modified by previous vacanation. 
Confluent eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. Recovery from the vesjcular or pustular form of hamior- 
thagic small-pox is occasional, but in the pre-emptive purpura variohta death is 
usually inevitable. Bleeding from mucous membranes is of very bad augury. 

Other unfavourable symptoms are^ incomplete remission between the primary 
and secondar)’ fever, sleeplessness, active delirium, especially in drinkers, consider- 
able implication of the la^nx and broncho-pneumonia. The influence of pregnancy 
in inducine abortion and miscarriage has already been mentioned (p. 159). 

4. Epidemics vary much in their severity and mortality. In some the disease is 
so slight and the mortality so low, that doubts arise whether the epidemic is really 
small-pox. 

Treatment. — Prophylactic. — ^Vaccination and revaccination arc the most power- 
ful safeguards. The chief measures to be taken when the disease is recognised are 
the folloiving : (1) Prompt removal of the patient to an isolation hospital. (2) Thor- 
ough disinfection of infected rooms and clothing. (3) Immediate and efficient vaccina- 
tion or revaednation of all other members of the household and of contacts. Four 
or even more days after exposure vaccination may prove effectual in preventing the 
disease, at all events will modify it (see p. 163). (4) Quarantining of contacts for 
16 days, or a daily inspection so that initial symptoms may be detected at once. 
(S) Notification of schools or institutions attended by inmates of the same house. 

Inoculation with small-pox, which confers more complete immunity than vaedna- 
fion and which prior to vacanation was a melliod of prophylaxis, is said in some 
instances to have a mortality of 2 or 3 per cent. ; but even this compares favourably 
with a mortality of 40 or 50 per cent, as seen in some epidemics of ordinary smaU- 
pox. Inoculation, however, was found to spread the disease, and so has, in England, 
been made a pend offence. 

Symptomatic. — Fresh air, cool surroundings, light bedclothes, free fluid intake, 
regulation of the bowels and tepid sponging night and morning form the regular 
rou^e. The mouth should be cleansed r^ularty, and the nose gently douched or 
liquid paraffin instilled. Pain in the head and back may be mitigated by the ice-bag 
to the scalp and use of fomentations to the loins. Aspirin, phenacetin or chloral and 
bromide may give relief ; but the drug most generally useful, both in this stage and 
in the sleeplessness, delirium and discomfort of the secondary fever, is opium in the 
form of gr. 10 of Dover’s powder. Sometimes par^dehyde is effectual. Delirious 
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patients should never be left alone. The vomiting of the early stage is_ allayed by 
citrating the milk or substituting ice and champagne. Liquor iodi mitis in 5-minim 
doses is also useful. When fever continues high and is accompanied by toxsniia 
and delirium, tepid sponging may be replaced by hot or cold packs with advantage. 

Many methods iiavc been tried in the hope of aborting the emption and preventing 
the subsequent sepsis and pitting. Sulphonamides have no influence on the toxic 
stage, but both they and the antibiotics are said to influence fat-ourably the focal 
eruption in the vesicular stage and to be of value in the septic complications. Some 
advocate painting the face with liquor iodi mitis, diluted if painful, twice a day for 
the first 8 or 10 days, and then applying soft paraffin ; or, better, commencing in the 
papular stage, a saturated (5 per cent.) solution of potassium permanganate may be 
painted over the whole body three times a day until scabbing bemns, and afterwards 
less frequendy. In confluent cases the patient may be immersed daily in a 3 per cent, 
permanganate bath for 15 minutes at iiody temperature. The application of a lint 
mask soaked in glycerin is useful, and glycerin may also be applied to the hands. 
It may be necessary to cut the hair short. To mitigate the offensive odour, dilute 
carbolic lotions may be applied (they also relieve the itching), or creosote may be 
vaporised in the sick-room. Starch poultices and alkaline washes arc used for die 
removal of crusts and zinc ointment or a 5 per cent, sulpbathiazole ointment with 
1 per cent, of phenol applied. 

The eyes should be bathed with boric acid lodon at frequent intervals, and dilute 
nitrate of mercury ointment smeared on die edges of die lids. Should kcradtis threateo, 
silver protein is mstilled or an ointment of atropine with yellow oxide of mercury 
applied. 

Laryngitis is relieved by a steam tent and inhalations of benzoin or lysol. 

Patients are to be regarded as infectious until the scabs are all separated and the 
skin and mucous membranes quite heated. Deep-seated crusts in thick skin should 
be extracted and destroyed. 


VACCINIA 

Vaccinia or cow-pox, a disease at one time very prevalent among cows, but ntw 
rare, is characterised by a vesicular eruption on the udders and teats. The vesiria, 
which are surrounded by inflammatory areolce, may by rupture form extensive uli^' 
Abrasions on the hands of milkers may be accidentally inoculated from these 1®^®™ 
and they, in turn, may inoculate other cows in tlic herd. The han^ of the infttted 
milkers show vesicles with surrounding induration, the axillary glands become sivollto 
and tliere is some fever. 

Individuals accidentally inoculated with cow-pox are protected from araall-po*’ 
and Edward Jenner made practical use of this ^ct by inculcating the practiw O' 
deliberate vaccination and transference of the virus from arm to arm. In addiuo” 
he demonstrated that those thus vaccinated were refractory to subsequent inoculaco" 
ii'ith the virus from small-pox lesions, and that milkers who had had small-po^ ^ 
not catch vaccinia from the cows. But it appears that although vaccinia pro«^ 
against small-pox, an attack of small-pox does not invariably protect against vacan'S- 

After long dispute, the question of the identity of cow-pox and small-pox o« 
been settled by animal experiment in favour of Jenner’s viexv that the two diseas^ 
are one and the same, snialI-po.x virus bdng so modified by its transmission 
the cow that its inoculation results only in a local lesion, a lesion which, howew, 
affords a high degree of protection against small-pox. Vaccinia differs from smau- 
pox, whether the latter is natural or ddiberately inoculated, in that it has lo®' 
infective character, and so can be used for purposes of vaccination without rtsU o 
propagating small-pox. 
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The histology of the vaccine vesicle is sin^ar to that of the lesion of small-pox. 
It goes through the stages of papule, vesicle and pustule ; and loculation is produced 
by persistence of the remnants of vacuolated epithelial cells in the form of septa. 

Professor Paschen has described minute “ elementary bodies ” as constant accom- 
paniments of vaccinal lesions, and Ledingham has sfaovsTi that these “ Paschen bodies " 
are agglutinated by the sera of rabbits which have recovered from vaccinia. It is 
bclici’ed that these bodies are the filtrable virus of the disease. 

For the purpose of vaccination vaccine lymph is prepared by the inoculation of 
healthy calves, the contents of the vesidcs being collected and freed from pyogenic 
and other extraneous organisms by admixture with glycerin. This process of glycerin- 
isations kills most of the adventitious germs, but leaves the virus of vacemia uninjured. 
The lymph thus prepared, if stored in capillary tubes at low temperature, will remain 
efficacious for at least 8 months. Vaccinia vinas may be cultivated on the chorio- 
allantoic membrane of chick embryos and this product has been used for vaccination. 
Continuous passage deprives the virus of some of its virulence, and there is good 
evidence that it affords less enduring protection against small-pox than calf lymph. 

Vaccination is carried out as follows ; An area of skin over the insertion of the 
left deltoid musde or on the outer side of the thigh or leg is cleaned with soap and 
water, and afterwards with ether or acetone and allowed to dry thoroughly. A drop 
of lymph is ejected from the capillary tube on to the area of cleaned skm and, wth a 
sterile needle, a scratch Is made through it one-quarter of an inch long and just deep 
enough to penetrate the epidermis without drawing blood. The arm should be left 
uncovered until the lymph has dried and a wheal appeared when a sterile dry dressing 
should be applied. 

Until 1929 it was customary to make four insertions of lymph, but, following an 
inCTease in post-vaednial encephalitis, a Vaccination Order of that date recommended 
a single linear insertion of the type described. In 1947 the Ministry of Health advised 
a single insertion for primary vaccination in infants and two insertions an inch apart 
for others. Revaccination should be effected by one insertion. It is probable that 
this method does not provide immunity for more than 1 or 2 years and it should be 
repeated yearly in those especially exposed to infection. 

If the operation is successful, inflamed areas appear at the sites of inoculation, 
nd by the third dav become distinctly papular and itchy. By the fifth day, small 
lear vesicles have formed which slowly increase in sbe and become depressed at 
heir centres. By the eighth day the vesicles are large, sharply defined and their 
aflammatory areola: are confluent. From this time the contents become increasingly 
loudy. The vesicles attain their full size by the twelfth day and collapse. By the 
enth or t\velfth day a brownish scab is forming. This separates later, leaving a 
lepressed and pitted or foveated scar which at first is livid, but in course of time 
'ccomes dull white. 

^ dtemative method which is very effective is vaccination by multiple pressure, 
n this a flat-sided needle held between thumb and forefinger is laid tangentially on 
he skin, its point in a drop of lymph. By finger pressure on its shaft it is rapidly 
lepressrf and released 20 times or more. By this means the epidermis is pierced 
uperfidally by the side of the needle-point wthout drawing blood. 

In vacanation the virus is distributed by the blood throughout the body. Head- 
ache, ^^aisc and fever accompany maturation of the vesicles at the beginning of the 
Ki axillary glands may become enlarged and tender and the spleen 

■ P^ble. Sometimes febrile disturbance is noticed as early as the fourth day. 

.. I^fcvaccination the events are similar, but both the local and constitutional 
isturbances are accelerated and less pronotmeed or may fail to appear. The lesions 
^ay tun a very rapid course, aborting at the papular or early vesicular stage. Vaedna- 
I't*' 70 recorded as successful when a vesicle appears. A fleeting papule 

‘0 72 hours after vaccination is often a senritidty reaction to some alien <»nstituent 
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of the lymph. The Ministry of Healtfi (1947) has recommended that the results of 
vaccination should be recorded as follows : negative — “ No local reaction tp vaccina- 
tion (repeated) ” ; erythema only — " Ma.’dmuni local reaction (non-vesicular) on 
serand to third day " ; vesicular (maximum 3 to 7 days) — “ Accelerated or vaccmoid 
reaction ” ; marked vesicular (maximum after seventh day) — " Typical vaccinia, 
primary or equivalent 

Natural insusceptibility to primary vacdnation is cxcessiveljr rare, and at least 
three successive attempts should be made before insusceptibility is assumed. 

Although infants can be vaccinated successfully in the first few weeb of life, 
under ordinary drcumstances the best period is from the second to the sixth inonA. 
Revaednation is advisable after the second year and when small-pox is epidemic. 
Vaccination is no longer obligatory in Great Britain. 

The degree of protection afforded is in some degree proportional to the extent 
of the vaccinal lesion. The test of a successful scar is its depression and foveation, 
the latter indicating that vesicularion has occured. The period of immunity may be 
regarded as not less than 2 years. 

Rises op Vaccination. — Fugitive erythemata, which are sometimes scarlaom- 
form, measly or urticarial, may appear about a we^ after vaccination ; they arc akin 
to scrum rashes. Erysipelas, septic infection and cellulitis sometimes resdt from tie 
use of contaminated lymph or the lack of proper cleanliness at the operation or after. 
Under modem methods of glycerinisation and asepsis, these should not occur. 
There is no doubt, too, that syphilis has on rare occasions been conveyed by arm- 
to-arm vaccination. In such cases, the chancre does not appear before the fift^m 
day, and is usually later. The calf being insusceptible to syphilis, the use of w 
lymph has abolished this danger. Tetanus is another infection which has occasioi^ 
resulted, especially in hot climates. Tuberculosis and leprosy have also been ated 
as possible sequels, but with little or no proof. The appearance of eczema and 
impetigo has been attributed to vacdnation. 

A rare sequel, to which special attention has been drawn, is a form of encephala- 
myelitis. Its greatest Inddence has been in Holland, Great Britain and GermMy, 
and has varied from I in 5000 to 1 in 100,000 vaccinations. The charactensoc 
lesion is a focal, perivascular demyelintsation of nerve fibres, often assodated 
perivascular cuffing. It very rarely follows vacdnation during the first year of We- 
lts chief incidence is where infantile vaccination is not rule, i.e. after primaiy 
vaccination of children of school age or of adolescents. Very similar to the encephala 
myelitis of small-pox and of measles, it sets in 7 to 12 days after vacdnation, 
headache, vomiting and paresis. These symptoms become aggravated, and delinuffl 
may pass into coma and death. In other cases the symptoms are more suggestive cl 
meningitis, myelitis, lethargic encephalitis, with ocular palsies or of tetanus. Tbe 
mortality may reach 50 per cent., but when recovery occurs it is usually complejf- 
Human serum, from a healthy donor who has been successfully vaccinated recently, 
or anti-vaednd horse-serum, is the best antidote. The serum is given intravecoiuly- 
The dose is 8 to 30 ml., repeated if necessary. Repeated lumbar puncture u * 
valuable adjuvant. ^ . 

Latent infection may be brought into activity and prominence by vacdnationt 
this is the case with congenital syphilis and tuberculosis. Hence the advisability o' 
postponing vacdnation until the age of 2 or 3 montia or should the infant show sno 
eruptions or signs of ill-health. Acute specific fevers are no bar to vacdnation a 
necessary. . 

Very rarely the course of vaccinia b complicated by the appearance of a B^'***^® 
vesicular eruption, the lesions apmearing on the trunk and perhaps in successive crot^ 
They pass through the stages of papule, umbilicated veside and crust. 
vaeeima of this type is usually febrile and occurs from 7 to 1 1 days after vacaflaW^ 

Accidental vaccinia is the term applied to fortuitous inoculation from a vacon* 
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lesion. Mothers are sometimes thus inoculated from their infants, the common site 
being the face, lip or eye. The mouth, throat or a skin lesion may at times be involved. 
When occurring on the face, there is much adema with swelling of the lymph glands, 
so that anthrax or sjphilis has been suspected. The vaccinated baby may also, by 
scratching, inoculate its own nose, cheeks, fingers or other parts of its body. 

Protection aftouded by Vaccination.— The immunity to small-pox which 
vacdnation confers is not necessarily permanent. Ten years is considered an average 
duration. A child vaccinated in infancy should be revaccinated at the age of 7 years 
and again in adult life. In areas where small-pox is endemic revaccination every 
10 or 12 months has been recommended. Whatever their vaccinal condition, persons 
coming into contact with smalJ-pox should be revaccinated at once. 

Since vaccinia has a shorter incubation period than small-pox, a person efficiently 
I'acdnated or re%’accinated within 3 days of exposure to the latter disease will, in all 
probability, escape it, but vaccination does not fully protect during the first week 
of the vaccinal period should exposure continue. Ricketts made the following state- 
ment : “ The period of incubation of small-pox, counting to the outcrop of the rash, 
may be taken as 14 days. If this period be divided into three intervals comprising 
7 days, 3 days and 4 nays, it will be accurate, in the main, to say that a successful 
vaccination aone in the first period will wholly prevent the attack, done in the second 
will have more or less effect in modifying the eruption, and done in the third will 
merely add to the patient’s troubles.” 


CHICKEN-POX 

Synonyms.— Varicella ; Glass-pock; Water-pock. 

Definition. — An acute infective disease, characterised by a rash which tends to 
appear in successive crops, each lesion passing rapidly through a papular stage to 
one of superficial vesiculation and subsequent partial pustulation. The lesions then 
desiccate and scab. 

Etiology,— Chicken-pox is universally prevalent and highly infectious. One 
attack usually affords complete protection, second attacks being extremely rare. It 
is mainly an affection of middle childhood, being uncommon after 10 years of age, 
but adults even of advanced years may contract it, and infants are not completely 
immune. Season and climate are not known to exert any influence on its incidence. 
It affects both sexes equally. Infection is in most cases direct by droplet spray, 
but articles of clothing may remain infectious for a considerable time, and the disease 
is sometimes carried by a healthy intermediary. The dried scabs can communicate 
the disease, probably iiy powdering and ingestion or inhalation. Like small-pox, 
chicken-pox is inoculable from the vesicles — but not easily. Convalescents from 
acute diseases, particularly from measfes, diphtheria and scarlet fever, are heiieved 
to be peculiarly susceptible to chicken-pox. The disease occurs sporadically or in 
; the form of limited outbreaks. The infective agent is a virus, and the association 
with herpes zoster lends support to ffie view that it may be a filtrable virus, identical 
^ with the neurotropic virus of that disease. 

' Pathology. — Micro-organisms occur in the pocks, and particulate bodies have 

f been described similar to those seen in vaccinia and small-pox. Pure suspensions 
■ of these particulate or elementary bodies are agglutinated by the serum of conval- 
f Scents from varicella or herpes zoster. The inflammatory lesions are more super- 
nci^ly situated in the skin than those of small-pox; but the process of vesiculation 
^ 13 similar. Loculation is indistinct, and umbUication exceptional. When the clear 
f vesicles become clouded, but rarely before this, polynuclear and mononuclear cells 
are found in their contents. An occasional leucocytosis and a shift to the left occurs 
^ m the first week. Later eosinophils, plasma cells and Turk cells also appear. 
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Symptoms, — Ineubalm period . — ^This is usually a fortnight or a little more; 
but catremes of 11 to 23 days arc mentioned. 

In childhood the appearance of the eruption usually constitutes the first sign, and 
is taken to indicate the first day of the disease. In adults slight pyrexia and sometiraes 
headache, shivering and even pain in die back may precede the eruption for 48 hours. 
In exceptional cases, mostly in children, vomiting and convulsions have occurred 
at the onset. 

Prodromal rashes arc not veiy uncommon. An erythema, cither patchy or uniform, 
which may be punctate, sometimes precedes the eruption for some hours and may 
be mistaken for scarlet fever ; it avoids the face, docs not blanch by the Schultz- 
Charlton test and does not desquamate. TTie incipient papules of chicken-pox can 
sometimes be recognised in the erythema or in the mouth. Less frequently the pro- 
dromal rashes are measly or urticarial. 

The eruption of chicken-pox appears first on the trunk, but soon spreads to the 
face, the scalp and the proximal parts of the limbs. Sometimes it is on the face that 
it is first noUced. Occasionally, and it may be primarily, the eruption invades the 
mucous membranes, especially the fauces, soft palate anil the pharynx. The lesions 
have been seen in the alimentary canal, the bladder and the renal pelvis, also on the 
peritoneum. The spread of the rash docs not conform to the orderly progress of 
small-poT, it appears in several crops on successive days ; these may come out for 
2 or 3 days in mild cases, for a week or more in those which arc severe. The total 
number of lesions may be anything from a few to some hundreds. They are thicktst 
on the trunk, especially on the back, and next to this on the face and in the scalp. 
They tend to invade the limbs from above downwards, but are charactcrUtiaHy 
sparse and often small on the distal portions ; a few vesicles arc occasionally seen on 
the palms and soles. The axilbe do not escape as in small-pox, and it is untousl 
for the rash to show an especial incidence over ridges or pressure points. Variow 
forms of skm irritation may, however, at times determine a local profusion of thsjw. 

The lesions are in turn macular, papular, vesicular and mildly pustular.^ Tht 
macules arc very transitory, soon becoming rounded or ovoid papula of a p’m^ 
colour and slightly salient, something like the rose spots of typhoid, or larger. Yesicu- 
lation rapidly ensues, and is complete in 24 hours or a little more. The vaidw seldon 
exceed a third of an inch in diameter. They look like translucent droplets, lyiojron 
rather than in the skin. An areola may or may not be present. On the scilp, wt** 
arms, hands and feet they may be set deeper, and show some Iiardness. Some assnoe 
oval or irregular outlines, apccially when lying near creasa or folds of the skla. 
On maturity the vesicles take on a pearly hue. \Vhen punctured, most of tl^ 
collapse entirely, and umbilication is rare. Confluence of adjacent vesicles 
ever occurs. Owing to its itchincss, the rash is often infected by scratching or rubbie?i 
and then the lesions become larger and more inflamed. Othenvise the vesides ^ 
up into superficial brown scabs in a day or two, which on separating leave slight pidi 
stains, but no appredable pitting. 

The appearance of the eruption in successive crops, as the disease progrwses. 
leads, after the lapse of a day or two, to the presence at the same time on the sa^ 
area of skin of lesions in all stages of development, i.e. papules, vaida, small pustulo 
and scabs. 

On mucous membranes the vesides soon rupture and leave shallow grey d®'*’ 
often with red areola. 

Slight pyrexia usually accompanies the appearance of the rash. Some case* aff 
apyrcxial throughout. Rarely the temperature rises as high as 103 * or 104“ F. Soccef- 
siyc crops of spots may be accompanied by successive recurrences of fever. W”' 
stitutional symptoms, as a rule, are absent. 

FirnetjVr.— Chicken-pox varies much in intensity. It may be so mild that or^ 
one or two pocks are recognised. Sharp itmsist symptoms may mark its advent p 
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the adult. There are three special but uncommon varieties of the disease : (1) 
Varicella bullosa; (2) Varicella gangrenosa and (3) Varicella hamorrhagica. In V. 
bullosa the vesicles rapidly form large blebs, which on rupture leave painful raw sxir- 
faces. V. gangrenosa is seen in debilitated ^ildien and those recovering from scarlet 
fever ; large dark crusts form and on separation reveal ulcers which may spread on 
the surface and in depth with great rapidity. Constitutional disturbance is severe, 
and pulmonary complications often supervene. Infection of the lesions with yellow 
staphylococci, hsmolytic streptococci or virulent strains of the diphtheria bacillus 
should be suspected. V. hamorrhagica is rare ; hiemorrhages occur into the vesicles 
and inteirening skin, and bleeding sets in from the mucous membranes. It has a 
very high fatality rate. Bleeding confined to the vesicles is not so serious. 

Complications. — Laryngitis or slight bronchitis is present in some cases. Pocks 
on the conjxmctivs, vulva or prepuce may give rise to troublesome symptoms. 
Accidental septic infections sometimes occur in the eruptive stage. Acute nephritis 
and arthritis arc exceptional results of these. 

Nervous implications are very rare and usually benign. They are attributed 
to encephalomyelitis, and chiefly affect children, usually occurring during the second 
week of the iruection. Rarely they precede the eruption. The onset is acute and 
febrile ; it may be accompanied by TOtniting, vertigo and convulsion. Ataxia and 
tremor are more common than motor paralysis. With spinal lesions the picture may 
be that of a transverse myelitis. Optic neuritis, ophthalmoplegia and, very rarely, 
peripheral neuritis have also been recorded. In most cases recovery has ensued. 

Herpes zoster is closely akin to chicken-pox. A scattered vesicular rash indis- 
linguisliablc from chicken-pox may precede, accompany or follow the zoster eruption. 
Herpes zoster may also give rise in contacts, mostly children, to typical chicken-pox 
after an incubation period of from 12 to 21 da)’s, and chicken-pox may follow inocula- 
tions from zoster vesicles. The converse, for chicken-pox to give nse to hc^es 
zoster, is a much less common event, which usually occurs in admts. It is a curious 
fact that there is no clinical evidence of any cross-protection ben\een the two diseases. 

Diagnosis.— A mild or modified case of small-pox may erroneously be supposed 
to be cliicken-pox, or chicken-pox with a profuse eruption and constitutional, or the 
rare liamorthagic, sj’mptoms may be supposed to be smali-pox. The differential 
diagnosis, in which the distribution of the rash is of primaiy importance, is considered 
in the article on small-pox. Here it may be stated that in a patient under 10 years 
of age, with well-foveated vaccination scars, a profuse eruption is generally chicken- 
pox, whilst a scanty eruption wth well-marked invasive symptoms is more likely in 
these circumstances to be modified small-pox. 

^ The erythematous prodromal rash may simulate scarlet fever, but other signs of 
this disease are wanting, and the chickcn-pox eruption appears within 24 hours in 
the mouth or on the skm (see also p. 45). 

Certain skin diseases characterised by vesides or builas may be mistaken for 
chicken-pox. These include insect bites, scabies, acne, impetigo, papular urticaria, 
pemphigus and erythema multiforme. Differential criteria are prolonged duration, 
recurrences, distribution, absence of fever and usually no lesions in the mouth. 

A varicelk-like tj’pe of syphilide is known. It usually affects the trunk, is much 
raore persistent and is accompanied by other cridcnce of its nature. 

Prognosis. — Deatli is very rare. The gangrenous form may prove fatal to 
debilitated children, and the rare hxmorrhagic mna is said by most authorities to 
have a very bad prognosis. 

Treatment. — Although most infectious in the pre-eruplive and early eruptive 
stoges, patients should be isolated until every scab has separated — usually a period 
of 2 or 3 Weeks. They should be confined to bed during the eruptive period. Skin 
^ UTiiaiion may be allayed by mild dusting powders, and it is sometimes advisable to 
, ^ arms in light splints. It is rarely necessary to cut off the hair. Inflamed 
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E ocks may need fomentation with boric acid. Crusts which re-form may be remo\et 
y starch poultices and zinc or mercurial ointment applied. Septic or gangrenou; 
varicella is an indication for the use of an appropriate antibiotic, perhaps combinet 
with a sulphonamide. 

When discharging patients, particular attention should be paid to the scalp, a: 
scabs may remain entangled in the hair. It is doubtful if lesions which have crustd 
several times are still infectious. The quarantine period for contacts is 3 weds, 
but it is quite safe for it to commence 10 days after exposure to infection and b( 
maintained for 12 days. 

Attempts at prophylaxis with convalescent serum and gamma globulin have not 
proved very successful. 


MUMPS 

Synonyms. — Epidemic Parotitis ; Infectious Parotitis. 

Definition. — An acute infectious disease, characterised by swelling of the parodJ, 
and sometimes of the other salivary glands, accompanied by constitutional disturbance 
which is usually mild. With the exception of orchitis, complications are infrequent 
and a fatal termination is exceedingly rare. 

/Etiology. — Mumps is endemic in most large centres of population throughout 
the civilised world. No climate is adverse and no race is immune. Children and 
young adults of both sexes are those usually attacked ; but no age is entirely exenpt 
although the disease is rare in infants and in the aged. Tlie mother has transmitted 
the disease to the fostus in ulero. There is also some evidence that congenital nm* 
formations may result. Dogs and cats have been Imown to contract the infectian 
from their owners. 

The malady usually appears during the winter or spring months. Outbreau 
are generally localised, and often limited to particular schools, business houses or 
barracks. Infection is direct fiom patient to patient and dose contact is necessary; 
but is sometimes conveyed by an apparently healthy intermediary, or by fomitw. , 

Pathology. — Mumps is due to infection by a ncurotropic filtrable virus. Invuicm 
of the nervous system is thought by some to occur prior to inv’asion of the s^wfj 
glands. An alternative view « that a primary septicaemia is followed by localisanoo 
of the rirus in certain susceptible organs. The infection can be passed to mont^ 
by bacteria-free filtrates of saliva on the first or second day of the disease, or by 
puncture fluid from the swollen glands, and has been re-transferred from monkey to 
man. The rirus can be cultivated in cliick embryos and the antigen from this source 
used in complement-deviation tests. 

A round-celled inflammatory exudate with much oedema and small hffimortbag« 
involves the interstitial tissue of the affected organs. Their acini and ducts may sho» 
a patchy epithelial degeneration. The interstitial inflammatory edema may sprwu 
to surrounding tissues and someumes to adjacent lyraph-glands. The secreted 
contains a few polymorph and mononudear cells with cells shed from the acini m 
ducts. 

Symptoms.— The incubation period is 3 weeks ; but extremes of 14 and « 
days, or even 37 days, are admitted, A swelling of the parotid gland is usuafiy «« 
Sret indlcaUon of the malady, but this may be preceded for a day or Uvo by pain »n« 
stiffness in the region of the masseter musde, or by tenderness on deep 
below and behind the angle of the jaw and by such prodromal symptoms as 
ness, shivering and sore throat. Somedmes a meninneal reaction marks the onm 
{Cerebral Mumps). 

The parotid swelling is at first unilsterai, and commonly appears on the 
It may mcrease for 2 or 3 days, forming an ill-defined, elastic swelling, which oblit 
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ates the sulcus between the mandible and the mastoid process, lifts the lobe of the 
ear away from the head in a characteristic manner and extends forwards on the surface 
of the masseter. Only rarely is the skin over and around the gland either reddened 
or adematous. The swelling subsides after a few days, sometimes very quickly, 
but a distinctive and, when present, highly diagnostic feature is the occurrence, 24 
or 36 hours after onset, of swelling in the other parotid region, sometimes with fresh 
febrile disturbance ; or the submandibular and sublingual glands may now be attacked. 
The interval between the invasion of the two parotid glands may extend to 4 or S 
days, or even longer ; sometimes they are attacked simultaneotisly. Sometimes, too, 
the submandibular or sublingual glands become swollen first, in which case palpation 
with one finger in the mouth and another below the jaw will reveal the acom-Iike 
swelling, and movement of the tongue may become painful. The parotid may escape, 
or may swell in its turn. The lacrimal gland is rarely attacked. ^Vhen multiple 
bilateral glandular swellings are present the features become much distorted. 

Moderate pyrexia (101® or 102® F.) may accompany the onset and persist for a day 
or two ; but the attack is often afebrile and the pulse-rate hardly quickened. On 
rare occasions constitutional disturbance is severe, the temperature rising to 104® 
or lOS® F., with delirium and circulatory depr^sion. It is said that the spleen 
usually becomes palpable. 

Tlie glandular swellings are accompanied by a feeling of tension rather than acute 
pain, but the inflamed parotid gland may cause great pain on attempts to separate 
the teeth, to chew or to swallow. The secretion of saUva is often defective, but in 
some excessive salivation is noticeable and food may increase the swelling of the 
gland. Injection of the orifices of the salivary ducts, pharyngitis and even tonsillitis 
are sometunes observed at the height of the attack. Enlargement of the cervical 
lymph glands may occur. 

Mumps may appear in so mild a form as to be hardly noticeable. At times the 
only gland affected is thtsubmzRdlh^iiTiSubmaxilhry Mumps). Occas ionaliy orchitis, 
pancreatitis or lymphocytic meningitis is the sole manifestation of the disease. 

With rare exceptions the swellings caused by mumps neither suppurate nor 
persist, although, occasionally, the parotid gland is said to be several months in 
resolving. Relapse sometimes occurs. 

During the period of glandular swelling the blood usually shows a moderate 
Icucocytosis, a characteristic feature being a relative and absolute increase in the 
number of lymphocytes. The supervention of orchitis does not invariably alter the 
blood picture, ^though, according to some authorities, it may give rise to an increase 
m the number of polymorphonudear cells. 

Complications . — Oreniiis occurs in 15 to 30 per cent, of the males. It affects 
boys about the age of puberty and young adults; in childhood it is rare. Sexual 
activity is held to be a definite preifisposing factor. The seventh or eighth day of 
^css is the usual time of onset.; but it may occur 2 or 3 w’ceks later. In some 
instances orchitis precedes the inflammation of the salivary glands. The condition 
IS r^ly an epididymo-orchitis. Where surgical attempts ^ve been made to relieve 
tension by decapsulation or indsion of the tunica albuginea, effusion has been found 
m the tunica vaginalis, the testis engo^ed and the epididymis deep red. The onset 
js characterised by pain in the testis, w'hich soon becomes swollen. Delirium, vorait- 
J5g. collapse and considerable fever may accompany the testicular inflammation. 
The temperature may rise abruptly to 103® or 104® F. Fortunately the complication 
ts usually one-sided, but in 10 to 20 per cent, of cases the other testicle is attacked in 
Orchitis may be accompanied by (Edema of the scrotum, swelling of the sper- 
matic cord and enlargement of the inguinal glands. The pain may radiate to the 
lower abdomen, ^cepuonally urethritis accompanies the testicular swelling. Sub- 
sidcnce of orchitis within a week is tlie rule, the temperature falling rather abruptly. 

: Suppuration is very rare ; but relapse sometimes occurs. Less than half the cases 
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show some appreciable tcsu'cular atrophy. When bilateral orchitis occurs befort 

E uberty llic development of the indiviaui is usually checked ; rarely fctninisin has 
cen reported. In the adult, even wlren as a sequel both testes appear atrophic, 
spermatogenesis may return after many months. 

In the female, oophoritis, inflammation and cedema of the vulva and mastius irt 
occasional complications. 

Poncreatilis is a much less common complication than orchitis, but like the btter 
on rare occasions is tlie only manifestation of mumps. It should be suspected when 
aaite abdominal pain, fever, vonutjng and cpigastnc tenderness occur as sequels to 
the parotid swelling, which under these circumstances may show a rapid subsidence. 
Sometimes the swollen pancreas may be felt, but often its presence is masked by 
abdominal rigidity. The bowels arc constipated, the stools may be fatty, or evoi 
contain blood. The serum and the urinary diastase is increased, as also is the lipase. 
The blood sugar may be raised, and glycosuria may occur. Jaundice b rare. The 
onset may be accompanied by alarming collapse. Fortunately recovery lias occurnd 
m most cases. Diabetes as a sequel to mumps is very exceptional, but undoubtodlr 
may occur, sometimes even when the abdominal symptoms have been quite trinsi 
When mumps attaclcs a diabetic dangerous ketosis may occur. It should be noted 
that in mumps a rubed diastattc index may occur without clinical evidence of pia- 
creatitb, and is then attributed to infection of salivary glands. 

Nervous exmpHeatiom are exceptional. Weningismus may signalise theccsecaad 
meningo-enccphaluis may set in towards tlic end of the first or during the scots 
week. It has even been known to precede the appearajicc of the glanduiw swellings. 


Later and rarely, an ascending paralysis or a general paralysis of the lim^ arid of 
certain cranial nerves, attributed to petiph—* mk 


.i peripheral neuritis, occurs. As agenertiroli, 

Jjowever. a parotid swelling wliich causes unilateral facial paralysis is not due to 
mumps. 

An excess of lymphocytes or of protein may be found in the cerebrospinal fluid, 
and is not uncommon during the ^t 15 days of mumps, even in the absence of 
definite meningeal symptoms. 

Certain affections of the organs of special sense, although uncommon, dfecrn 
mention on account of their importance. Quite apart from deafness, due to w 
occasbnal occurrence of otius media, true nerve deafness may occur unaccompsoiw 
by signs of middle ear disease. The deafness b of sudden onset, and when accon 
panied by nausea, vomiting, tinnitus and inco-ordination it is attributed to hiMorrbJ? 
or exudation within the labyrinth ; but it may occur without any labyrinthine sy®p 
toms. Fortunately the deafness is usually unilateral, for it is incurable. A feir ®st 
of deaf-mutism have been attnbuted to mumps. 

PapiUccdema or retro-bulbar ncuritb and optic atrophy are otlier rare but w 
portant sequeb. Iridocyclitis, paralysis of certain cxtra-ocular muscles * 
power of accommodation may also at times ensue ; these mainly terminate in 0 *"'^ 
after a variable time. 

Among other possible complications may be mentioned cpistaxb, 
pncumcnia, pericarditis and arthritis. Electrocardiographic evidence of 
1 I! ‘■‘•■ported in as high a proportion as 15 per cent, in some scries. 
albummuna b not uncommon and nephritis sometimes occurs as late as 
alter the onset of the salivary swellings: urremia has been responsible for a«w 
>^re instances. , 

Suppuration in the parotid gland, gangrene of the gland, cellulitis of the 
id floor of the mouth anH .U :_i®. l. are vcrl^^ 


and floor of the mouth and suppuration of the cervical lymph glands arc 
events, which arc generally attributed The 


. . - to superadded septic irriection. 

^toiy tEdcma 0 / submaxiJIaiy mumps has on occasions spread to the gJptf® ^ 
necessitated tracheotomy. It has been noted, too, to affect the tissues overljbg 
manubnum sterm. 
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Relapses, characterised by a recurrence of the glandular svyelling after a distinct 
interval, arc not very uncommon. Although one attack of mumps usually protects 
the individual for life, second attacks are not unknown. 

Diagnosis. — In the presence of an epidemic this presents little difficulty; but 
the true nature of the infection may be overlooked in sporadic cases or when the 
parotid swelling is insignificant, and when the disease primarily affects the sub- 
mandibular or sublingual glands, or again when orchitis, pancreatitis or even meningo- 
encephalitis constitutes the first, and perhaps the only, mam’festation. 

Parotitis, usually unilateral, and attributed to ascending duct infection, is a well- 
knOHTi implication of certain fevers, and of some abdominal diseases. This is not 
contagious. It generally ends in suppuration, and is accompanied by a polynuclear 
leucocytosis. Swellings of the salivary glands, distinguished from mumps by their 
recurrent nature, arc attributed by some to a mild chronic infection of the ducts, 
which may be dilated; others believe tliem to be allergic in nature (see p. 532). 
Swelling of the salivary glands may also follow the administration of certain drugs, 
such as iodide of potassium and pilocarpine, or be caused by salivary calculi. 

A painless enlargement of the paroud and lacrimal glands, of great chronicity, 
occurs in Mikulicz’s disease. In uveo-parotid fever irido-cyclitis accompanies the 
parotid swelling fsee p. 532). 

Inflammatory swelling of the higher cervical glands, especially when accompanied 
by peri-adenitis and cedema, may be mistaken for mumps. Swelling of this char- 
acter occurs in certain cases of malignant diphtherb, and also in scarlet fever. Careful 
attention to the history, proper cxamiiution of the fauces and search for rashes should 
elinunate this serious error. Enlargement of the pre-auricubr lymph gland due to 
lesions about the nostrils and angle of the mouth, and the swellmg caused by peri- 
ostitis of the lower )aw, or otitic i^ection of a zygomatic air-cell, may supemdally 
resemble inflammation of the parotid, as also in some cases may subcutaneous 
emphj'scma. 

When the submandibular and sublingual glands alone are swollen the distmetion 
from lymphadenitis may be difficult. In such cases extension to the opposite side 
indicates mumps, as also does the transitory diaracter of the swelling. In all forms 
of septic adenitis a polynuclear leucocytosis is likely to be present. 

In glandular fever, which b an acute infective adenitis of the cersncal and other 
IjTnphatic gbnds, the salivary glands are not involved. 

Prognosis. — ^Thc mortality from mumps is remarkably low. Most deaths occur 
in children under 5, especially in infants, usually from some complication. Attacks 
of mumps in pregnancy have been known to prove fatal, and on rare occasions con- 
genital malformations have been attributed to them. 

Treatment. — IVIumps is infectious for 2 or 3 days before the swelling appears ; 
after that mfectivity rapidly becomes negli^ble. Isolation for not less than 2 weeks 
from the onset is advisable, provided that ] dear wxek has elapsed since the sub- 
sidence of the glandular enlargement. Some would reduce the week to 3 daj's. Con- 
tacts should be removed from exposure and isolated for 28 day’s, or better, supervised 
from the fourteenth to the twenty-eighth day, unless they have already had the 
disease. Thirty ml. of whole blood, or 15 mL of serum of recent convalescents, if 
given on first exposure, seems to prevent infection, but its protective effect only 
lasts about 14 days. A fractionated globulin has also been prepared. Attenuated 
attacks are difficult to produce, but sec also remarks under measles (p. 154). 
On account of the liabmty to orchitis, it is better to have mumps before puber^’ 
than after. Gamma globulin from recent convalescents has given the best results in 
preventing this complication. In fulminant bilateral attacks indsion of the tunica 
albuginea has been found to relieve pain and fev'er, and thought to avert subsequent 
atrophy. For the after-resuits substitution therapy with testosterone may be con- 
sidered. 
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The patient should be isolated and confined to bed. The incidence and sc\crity 
of orchitis are said to be less in those who arc not allowed to get up until the time 
at which this complication usually appeare is past. Foods which need no mastication 
are indicated during the acute stage. The moulli should be kept clean. Pp may be 
relieved by local applications and acctylsalicylic acid. The inflamed testide should 
be enveloped in cotton-wool and suspended or supported by a small pillow. If 
pancreatitis is suspected, fomentations may be applied to the abdomen, small doses of 
opium administered and the diet strictly restricted to fluids. Delirium and pyrexia 
are met by sponging, wet-packs or the ice-cap. Hyosdne may become necessary. 
Repeated lumbar puncture U beneficial in merungo-enccphalitis. 


INFLUENZA 

Definition. — ^An acute infectious disease of short duration, existing in pandemic 
and epidemic form, with sporadic outbreaks. It is characterised by sudden onset, 
pyrem, headache, pains in the back and limbs, and a tendency to inflammatory 
complications in the respiratory system. 

Etiology. — There arc influenzas rather than influenza, but there are quetions 
which have bafiled epidemiologists and bacteriologists for many years, nor did the 
exceptional opportunities for observation and researcli afforded by the pandemic of 
1915^-1919 serve entirely to answer them. Are the protean features of duease which 
are at present included in our conception of influenza all manifestations of the same 
materies morbi ? What causative factors determine the pandemics of the diaeMe 
during which the casc-incidenccs rises so rapidly and so enormously ? ^ What is the 
assoaation between benign influenzal catarrhs of endemic and sporadic ocoiittnce 
and the pandemics which decimate whole races of mankind ? 

We are ignorant of the reasons why a state of relative quiescence in regard to the 
incidence of the disease — scattered sporadic cases and mild epidctnics-^uddmly 
blazes up into a devastating pandemic. We know that when tliis conflagration amves 
the disease becomes very highly infectious in diaracter, that its virulence is enor- 
mously increased and that the usual close assodation with catarrhs and seasons snd 
latitudes and lowered general resistance is no longer obscr\'cd. Age gh’cs no secunty 
at such times ; tvitness both the high case-incidence and high case-mortality in young 
adults during the pandemic of 1918-1919. 

A previous attack of the disease gives little or no protection ; according to some 
authorities the reverse is the case; yet promising results from prophylactic virus 
vaccine inoculation have been reported. ^ . 

In the matter of its relation to other catarrhal states the absence of definite critena 
makes it impossible to be precise in diagnosis. It fa only in the presence of a severe 
and widespread outbreak that the guide of probability fa of assistance in this respe^ 

Andrewes and his co-workers at the National Institute for Medical Rcsearch W 
1933 isolated from the naso-pharyngeal dfacliMge of influenza patients a virus which 
is capable of infecting ferrets. NVhen human influenzal garglmgs arc dropped into 
the noses of ferrets they become ill in 48 hours and the tfisease has been transferrM 
from the experimental animals to the experimenter. Further, they have shown imt 
patients who have had influenza recently develop antibodies in melr blood which 
kill, or inactivate, the virus. Neutralisation tests with antisera prepared from humaj 
strains prove that different serological varieties of the virus ei^ts. So far virus A 
and virus B have been identified, each with different epidemiological behaviour, but 
there arc cases whidi, though clinical^ influenza, are not due to either of these, awl 
m which no recognised virus or antmody can be demonstrated. Such cases ha« 
provisionally been designated “ i nfl uen z a Y 
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Virus A appears to be associated with most of the more widespread and virulent 
epidemics, but no hard-and-fast distinction is possible. Virus B influenza is com- 
monly sporadic, mild and of insidious onset, but it may become epidemic, while 
vims A may give rise to sporadic cases. There is usually an admixture in any epidemic, 
although one vims commonly predominates. 

Secondary infection undoubtedly plays a very important part in the complicated 
sjTnptomatology of the dise^e. It is unfortunate that in bacteriological nomenclatures 
toe term “ influenza ” is still linked with Pfeiffer’s bacillus. For though Hcemophihts 
infiuema is one of the o^anisms most fremiently responsible for secondary infection, 
it occurs as the causal microbe in cases of disease quite other than clinical influenza — 
septic endocarditis, sinusitis and meningitis. A special feature seen in regard to it 
is the fact that, when present in acute cases of influenza, it usually occurs in enormous 
numbere in the infected tissues and their secretions. Next to H. influenza, the micro- 
organisms most commonly found in assodatlon with the disease are streptococci of 
the hxmolytic kind, pneumococci, N. catarrluilis and Staphylococcus pyogenes. It 
seems certain that many of the most serious and fatal cases owe their le^al character 
to streptococcal or staphyloraccal pneumonia. 

Symptoms. — So far as can be judged the incubation period is, with considerable 
constancy, something from 24 to 48 hours. A roarked feature of the disease is the 
abruptness of the onset. So abmpt is it at times that the victim is stricken down, 
as it tvere, in the street, and, from being quite well he is, tvithin a few hours, prostrated 
and already suffering the maximum discomforts of the disease. The temperature 
rises rapidly; there is often a rigor. The chief symptoms are racking headache, 
intolerable aching pains in the loins and limbs, dryness and irritable re&ess of the 
mouth and fauces, and a distressing dry cough. An erythematous rash is not un- 
common. 

Although the symptoms are protean, it is customary to describe certain types of 
case are frequently met with, dependent largely upon the partictJar tissues and 
functioi^ which suffer the chief results of the Infection. It is to be noted that different 
outbreaks of the disease are prone to be characterised by different clinical types, as 
also by differing degrees of severity. 

1. The febrile type.— In this variety of the disease the chief features arc pyrexia, 
\Yith associated malaise, headache, pains in the back and limbs, and a moderate degree 
of catarrh of the upper air-passages. In many cases this type differs only from the 
“ common cold ” m its more abrupt onset, its higher degree of pyrexia, its dis- 
proportionately severe prostration and its relatively " dry ’* form of catarrh. The 
eyeballs are often painf^, with some conjunctivitis, and the fauces are often red and 
slightly cedematous and the tongue “ dove coloured Cough is often present, with 
few or no associated pulmonary signs. The pyrexia lasts for a variable time, usually 
4 to 6 days ; the temperature chart may show two peaks in the 24 hours. It is un- 
usual to see the fever prolonged past the fifth day without some focal complication, 
generally pulmonary. Defervescence is quite frequently by crisis, but tto is by 
no means the rule. 

2. The respiratory type. — This is the form of the disease which is most prevalent 
m pandemics, and, when severe, it is the form to which the mortality is chiefly due. 
Somewhere about the fourth day of the disease it becomes obvious that the catarrhal 
process is growing troublesome, with more definite involvement of the larynx, trachea 
and bronchial tract. A dry catarrh of the larynx and trachea, with pain and distressing 
wugh, may constitute the main feature of the deease. In many cases the temperature 
falls about the third or fourth day, to rise again concurrently with a definite exacerba- 
tion extension of the catarrh. The respiratory involvement does not tend to 
remm localised as a bronchitis, but involves ^e lung tissue, leading to a bronchiolitis 

in many cases, an alveolitis also. Then ensue the signs of acute pulmonary 
congestion which are so characteristic of the disease, and cause so much anxiety for 
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fear of unto\'.artJ developments. The respiratory manifestations of influenza infection 
exiepd from larjngitis and tracheitis through bronchitis to lobular and lobar pneu- 
monia and pleurisy, both “ dry ” and %vith serous or purulent effusion. But the dom- 


inant feature, rarely absent m any really severe wse, is a condition of capUlaiv 
I .. ifV. TMilmnn^TO ThU mw iinllitf-rnl nr bilateral, 


bronchitis with intense pulmonary congestion. Thb may be unilateral o 
ia more often basal than apical, but b not seldom universal. The physical signs arc 
copious fine rales (crepitation), with impwed vesicular sound, and, less often, im- 
paired percussion tone. This condition may well be termed the essential lesinn of 
the disease, for even when actual consolidation of the lung is present, this is quite 
often an incident by comparison, and if the patient dies, he dies with the consolidation 
rather than of u. 

Cough is usually a very troublesome symptom in thb type of the discas^ and is 
often quite independent of the need to expectorate. The sputa vary considerably. 
They may be quite absent, even in cases where there ia widespread lung congesoon. 
When present they are generally of a kind that corresponds with the nature of the 
chief lesion, whether tracheitis, brondutb or pucumonia. Two special hinds of sputa 
arc very typical of influenza, and they are seen frequently during epidemics, (a) 
Bright, pink, frothy mucus, sometimes produced in large amount, it may be as tcuch 
as a pint in 24 hours. This rosc-ted mucus results from acute inflammatory odena 


of the lung. It may be expelled involuntarily during cough and sometimes it spurO 


from the nostrils, (4) Tenacious mucus, less viscid than in lobar pneumonia, a 
mote copious, diffenag also in colour whreh b of several hues— red, brown, saffron 
and various shades of green, all of these being occasionally present at the same lust. 
Seen m a white cartUeowaxc vessel these spuu are very striking and in a high degree 
diagnostic. 

3. The malignant t)fe . — Thb severe and very fatal form is almost coafineo to 
pandemic or to epidemic periods. The patient b gravely ill from the onset, or soon 
after, with intensely toxic symptoms, cyanosb of a pc-culiar character (“ heliotrope 
cyanosis ”) and rapid development of heart failure before focal manifestations have tuu 
to show ihecwlv es— unless ii be the presence of copious line riles of the kind referred 
to in (2). The duration of this type of case varies from 48 hours up to a wceh sO" 
no measures of treatment, however prompt, serve to avert the almost certain issue. 
It 13 asserted by reliable observers that death may occur even within the first 24 hours 
from the onset. 

There is no evidence that the influenza viruses give rise to an epidemic illness 
in which abdominal symptoms dominate tlie pictum. “ Gastric influenza '* b a tcrui 
w'hich should not be retained. Epidemic nausea and vomiting has been noted in 
small outbreaks and a " virus diarrhea ” b tliought to occur. The causal agents cl 
these diseases have not been identified, but there is no reason to inculpate the influenza 
viruses. 

Complications and. Sequel®.— These are both numerous and important. In- 
deed, if we except the malignant cases and the very severe respiratory cases occunmg 
during pan- and epi-demic periods, it may be said that the importance of the disesM 
Hm more m its complications, and perhaps still more in its sequeb, tlian in the stage 
of mfe^on proper. For convenience these disabilities may be grouped as. followj 

1. .fespira/ory.— The main extensions of the catanhal process have been 
referred to, as also has the occurrence of pleurisy. Sinusitb may be mentioned here; 
It IS both common and troublesome. Otitis media also occurs. Asthma somewncs 
appears for first time in a patient’s life after iniJuenza, and tlic age of tlie 
may be much iMre advanced than b usual with asthma ccnerally. Fulmonaiy tuW- 
culosis not seldom shows itself also for the first time in the same association. It-' 
associatod pneumonia may be followed by bronchiectasb. m. 

li Cirai/flto/y.— Perhaps tlie most sermus complication and sequel b reien'’* 
to the heart. Some degree of cardbc enlargement is common during a severe ato» 
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of the respiratory type, and this condiUon U apt to prolong convalescence in a very 
tedious fashion. In some cases a bradycardb due to heart block has been observed ; 
the prognosis in tliis condition is good. 

Vasomotor troubles are not uncommon and often complicate the heart condition. 
Phlebitis may occur. 

Diagnosis.— During pan- and epi-demics the diagnosis is, as a rule, not difficult, 
especially wlien the case is very severe. If thp highly characteristic condition of 
bronchiolitis with copious fine riles referred to op p. 179 be present in a febrile illness 
with nerve prostration and general toxamta, the diagnosis is fairly certain. A leuco- 
penia is present in influenza until secondary bacterial infection is established. 

The diagnosis of milder cases of influenza, if occurring in sporadic fashion, is 
frequendy a frank admission that it is well to give the patient and his friends a label 
to his disease. There are so many causes of ari acute febrile illness with r^aise and 
slight catarrh that exact clinical diagnosis may not be possible. 

Predsc diagnosis requires laboratory evidence that the infection is due to one of 
the influenza viruses. The influenza viruses agglutinate fowl erythrocytes, but this 
a^lutination is inhibited if serum containing antibodies is first added to the virus 
suspension. These observations have provided a relatively simple method of demon- 
strating the presence of drctilating antibody aad the “ agglutination-inhibition " test 
has proved a valuable weapon to the epidemiologist. It remains impracticable and 
unnecessar)' to seek this laboratory confirmation m routine clinical practice. 

A word of warning is perhaps necessary in respect of diseases known to be prevalent 
coinddentally with outbreaks of influenza. Thus, true pneumococcus pneumonia, 
whether lobular or lobar, is not infrequently called influenzal when this latter disease 
is epidemic. Of greater importance is the fact that weaves of inddence of influenza 
and poliomyelitis and encephalitis sometimes Mticur. If the practitioner’s attention 
is bent only upon the former disease he is apt to put donm to it certain serious nerve 
lesions that really belong to the latter. 

Treatment. — PROPirYLACTic. — As we do not know the factors leading to the 
production of influenza epidemics we do not know how to prevent them. ^Vhen 
they arrive we can, to some extent, control them by effident quarantine, by early 
diagnosis and notification, and by a proper systcin of hospitalisation, adequate to the 
peculiar features presented by the dbcasc. In regard to individual prophylaxis it 
^va3 formerly held that to keep generaify " fit " was a good protection against infection. 
But recent experience docs not confirm this view : influenza attacked the strong as 
well as the weak; indeed, the robust young adult fell a victim by preference, though 
this may have been partly because he was more open to infection by virtue of the 
conditions of his life. The age-raortaUty as well as the age-morbidity during the 
1918-1919 pandemic seemed to make it dear that some method of spedne immunisa- 
tion is essential before we can hope to protect against infection. The protection 
given by vaccines prepared from the viruses is curiously variable, apparently because 
of the changes in antigenic characters of the prevalent strains. For instance, a mixed 
virus A and B vaedne which gave good protection against influenza in 1946 was 
dmost ineffective in 1947, Protection is established, experiments with induced 
influenza have sho\vn, within 8 days, but endures for only months for virus A 
and about a year for virus B. These vaccines have not yet emerged from the experi- 
taenta! stage. 

Curative. — 1. General measures . — ^IVith the onset of symptoms the patient is 
put to bed and is kept there until the temperature has reached normal and has re- 
i^idned there for 48 hours. Isolation is desirable. He is only allowed up if examina- 
tion of the heart and lungs, and a review of his general condition, reveal nothing 
abnormal. 

A light, easily digestible diet should be given in quantities determined by the 
patient’s appetite. There is no need to press a well-nourished patient to take more 
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food than he desires during a short-lived illness, but he should be encouraged to 
drink liberally. The patient is sponged all over with warm water mice daily. 

2. There is no drug whidi acts as a specific. Aspirin and Dover’s powder 
in gr. 10 doses may be given together as early as possible and may be repeated once 
or twice every 6 or 8 hours. This may be followed by a simple diaphoretic mixture. 
The sulphonamides and penicillin are only of service when secondary infections are 
present, and especially when these arc of a pulmonary nature. 

3. Treatment of symptoms.— li the headache is severe, phenacetin gt. 10 with 
caffeine gr. 2 may be given 4-hourly for four doses. If the stomach gives trouble, 
and the tongue is foul, sod. bicarb, and sod, sulphocarb., of each gr. 10, with glyc. 
acid, carbol. min. 10, may be given b-hourly with the feeds, well diluted. 

Distressing and persistent cough is often the most difficult problem. Local 
applications to the chest, including dry cupping, are often of servi«. If the origin 
of the cough is irritability of the upper-air passages inhalations of tinct. benaoini co. 
4 parts, with menthol or eucdyptus 1 part, arc useful. Failing this, a spray contalni^ 
chlorbutol (Chloretone) and menthol, 2 per cent, of each in Uciuid paraffin, imy be 
used to the nose and throat. In the “ essentia] cough ” of the disease, syr. codllanie 
co., syr. codein® and linct. terp-hero5n. co. are of some value. In intractable 
relief may follow syr. chloral min. 30, ammon. brom. gr. 10, with ext. glycyrrmz. 
liq. min, 20, etc., in 4'hourly doses for 4 doses. 

Insomnia calls for a general review of the whole programme— ventilation, control 
of pyrexia, posture, food, stimulants, etc. Failing attention to these things, a se^tive 
draught of ammon. brom. gr. 20 and tinct. valern. min. 20 may be med; if not 
successful, min. 120 doses of paraldehyde, with tinct. qulllais and tinct. au^tu 
to cover its unpleasant taste. Failing this, again, chloral and bromide may be pven, 
since drugs of the barbitone group are better avoided. 

_ 4. Treatment of more severe eases and of eomplitalions.-^a) Intensely toxse tasei, 
vnih hyperpyrexia. — Attention to good ventilation shoulcl be redoubleci. The ther- 
mometer and not the patient’s sensations must be the guide to the amount of bed- 
clothes. " Cradling” is often very useful, as also Is tepid or spirit sponging, w 
cases in which the temperature is even then resistant, the cold pack should be used 
and repeated if necessary. Febrifuge drugs are to be avoided in such cases. 

(b) Pulmonary eases. — In most instances a secondary infection is responsible for 
pulmonary symptoms. A bacteriological examination of the sputa is desirable, wim 
invesugation of the sensitivity of any pathogenic orgaiusms to the antibiotics and the 
sulphonamides. Penicillin or chlortctracycline should be administered while the 
results of th«e tests are awaited. Oxygen delivered through a nasal catheter or 
B.L.B. mask is useful in all severe cases with cyanosis. 

(0 Heart failure, to be estimated more by the general state of the patient (fade^ 
cyanosis, dyspncca, delirium, posture) than by pulse-frequency or physical signs, i« 
met by alcohol, strychnine injections, nikethamide (Corarnme) subcutaneously, and. as 
a m^ure supplementary to these, slrophanthin gr. in 20 min. of stenie salios 
solution, injected slowly into a vein of the arm and repeated, if indications are soil 
present, in & or 12 houre. 


FOOT-AND-MOUTH DISEASE 
SynoiijTOS.— Aphtha Epirootica ; Epidemic Stomatitis. , 

DeEmtion.— A contagious disease, due to a virus, communicated from anirciab 
to man, charactensed by mild pyrexia, swelling and vesiculation of the tongue and 
^gm sometimes, a vesicular eruption on the hands and 

lEtiology,— Man is relatively insusceptible to infection which, however, is 
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almost world-wide distribution amongst cattle, pigs and sheep. Up to 1872 there 
were but few reported cases of supposed foot-and-mouth disease in man. In that 
year a more virulent form appeared in cattle, and human cases were more frequently 
described. Bussenius and Siegel in 1897 analysed the reports of more than 1,500 
cases ; the majority are sporadic or occur in sm^ groups. 

Three types of virus have been recogi^ed by immunological tests : anti-serum 
of ^1)63 0 and A (Vallee and Carr^) and C (VValdman) has no protective influence 
against infection by either of the other two types. In cattle the virus enters through 
the mucosa of the alimentary tract, a septicemia ensues during which all the secretions 
and excretions of the body become infective, with subsequent localisation in the 
specific lesions. The virus can remain active on hair or in soil for a month. 

Foot-and-mouth disease is communicated to man : (1) By the consumption of 
unboiled milk from a cow suffering from the disease. (2) By direct inoculation : 
from (a) the saliva of infected animals, or (6) milking cow’s suffering from the specific 
eruption on the teats or udders. Those affected are for the roost part either children, 
milkers or cowmen. 

Symptoms and Course. — The incubation period of foot-and-mouth disease in 
man appears to be the same as in cattle, namely, 2 to 5 days. ^Vhatcve^ the route of 
infection the disease sets in with slight hcada^e, a mild grade pyrexia and dryness 
of the mouth. This state continues for a few days, and is then succeeded by a period 
of salivadon and the development of the characterisdc lesions— vesicles upon the 
lips and tongue, which contain yellowish-white turbid fluid. In 48 hours or so the 
vesicles rupture trith the formation of superficial ulcers having a smooth pi^lish 
base. There may be considerable swelling of the tongue and mouth, which, with the 
pain, renders masdeadon and swallowing difficult. At the same time a crop of small 
vesides may appear around the nails and on the hands ; they increase rapimy in size, 
become pustules and then scabs, whtdi fall off early in the second weeL In adults 

disease runs a mild course uHth recovery in from 7 to 10 days. Occasionally the 
infection spreads to the eyes, where it may cause a severe keratoconjunedvids. In 
young cluldren, fed on infected unboiled milk, the condidoo is prone to be more 
severe because of the liability to anorexia, gostro-enterids and diarrheea. 

Treatment. — This is entirely dieteuc and symptomatic. A weak solution of 
permanganate of potash is perhaps the best local applicadon ; strong andsepdes, 
whether to the mouth or to die hands, roust not be employed. 


PSITTACOSIS 

Definition. — ^An acute infeedve disease derived from birds, including parrots, 
budgerigars, canaries, pigeons and fulmar petrels, resembling typhoid fever in its 
mode of onset and gener^ features, but presenting signs of an atypical pneumonia. 

Etiology. — ^The first recognised cases of this disease were derived from parrots 
(hence its name), the green Amazonian parrot being usually the source. It is now 
“O^vn that many species of bird are affected and may transmit the infection to man ; 
It has been suggested that a more suitable name for the disease would be ornithosis. 
Infection is usually conveyed direct from a sick parrot to a human being who has 
been in close contact with the bird, but a parrot dead of the disease is also infectious. 
It is probable that a healthy parrot can act as a carrier. Infection from one human 
being to another, although it seems to occur occasionally, is very rare. Bedson proved 
that the causal organism was a filtrablc virus and complement-fixation and neutral- 
isation tests have been devised which arc of assistance in estabh’shing the diagnosis. 

, Pathology. — ^The post-mortem appearances are those of a severe sepdesemia. 
With characterisdc changes in the lungs. The latter do not present the picture of 
classical lobar pneumonu or broncho-pneumonia, but of a “ peculiar hsemorrhagic 
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vesicular pneumonia, complicated by pulmonary thrombosis and free from bacteria” 
(Turnbull). In addition, areas of mucopurulent bronchitis and broncho-pneumonia 
may occur from secondary infection. Tlie gastro-intestinal tract is usually free from 
severe inflammation. 

Symptoms. — ^The disease usually sets in rather suddenly^ after an incubation 
period of 7 to 14, and sometimes as long as 30, daj^. The rise of temperature is 
commonly abrupt, and headache is pronounced. Eplstaxis sometimes occurs. The 
patient is generally dull and apathetic, and passes into a condition suggesting a typhoid 
infection. The abdomen may be slightly distended, and there may be a little sickness 
and diarrhoea at the outset. The spleen is not palpable, but in some cases a few 
rose-spots have been observed which are of a smaller size than the spots In typhoid 
fever. Pulmonary symptoms may be present from the outset, or appear after the 
disease has lasted some days. Cough is often frequent and troublesome, but, as a 
rule, there is little expectoration. Respiration may be rapid, but the pulse-nte 
remains low. The signs in the lung range from those of a bronchial catarrh up to 
massive, sometimes very dense, consolidation. Pleuritic signs are very rare. The 
disease usually lasts from 2 to 3 weeks, and the temperature may fall abruptly. Tem- 
porary rises of temperature during convalescence are often observed, and there may 
even be a complete relapse. 

Diagnosis. — Clinically the disease can be suspected on circumstantial es’idencc. 
If one has a patient who presents a general resemblance to a case of typhoid or para- 

S phoid fever, but whose mood docs not give the agglutination reactions, who presents 
so pulmonary symptoms and signs of an atypical sort, and who has also been brought 
into close contact with a sick parrot or love*bird, then the diagnosis is justifled. A 
deceptive feature in the diagnosis from typhoid, however, is that sometimes the 
agglutination reaction to Sa!m. t^hi is positive. It may be impossible at the outset 
to distinguish psittacosis from influenza, but the supervention of pulmonary com- 
plications tdthtn the first feu days is in favour of the latter. Bacteriologically the 
existence of the disease is proved by the presence of a positive complement fi^on 
reaction in the patient’s serum. 

Prognosis.— The mortaliw varies considerably in difTcrent epidemics, but may 
perhaps be put at about 1 in o. Young people usually recover. Severe involvement 
of the lungs and failure to maintain a relatively slow pulse are unfavourable factors.^ 
Treatment. — Penicillin has proved of value in some cases, but chlortetrag'cline U 
the drug of choice and reports of its action arc most encouraging. Patients should 
be nursed with the usual precautions adopted in a typhoid case, but need not be 
further isolated. Special signs and symptoms must be treated as they arise. 

Pbopjiylaxis consists in forbidding the importation of infected birds ; cages 
should be kept clean, and the birds should not be fondled. A bird which fils sick 
should be immediately isolated or destroyed. 

R. Bodley Scott. 


YELLOW FEVER 

Synonyms — Febris Flava; Typhus Icteroides 5 Yellow Jack; Black Vomit; 
Kendal’s hever; Fievrejaune; Fiebre Amanlla. 

DeGnition. — An acute infectious disease of sudden onset, endemic In parts of 
tropical America and West Africa, characterised typically by pyrexia, vomiting, * 
slow pulse relative to the temperature, early albuminuria and a tendenq^ to hieniM' 
rlmges and jaundice. It is caused by a filtrable virus and is transmitted to msn by 
the common domesGc mosqmto, AMes ee^H {Stegomyia fasciata). 

AElioIo^’. — ^The endemic haunts of yellow fever have been curtailed in reewt 
years by the destruction of its intermedury host. A circle with its centre in 
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Isthmus of Panama, and embradng the northern parts of South America, the West 
Indian Islands and the southern parts of North America includes most of the area 
of its late prevalence in the Western Hemisphere. Unsuspected reservoirs of infec- 
tion have been found in the Amazon badn and in parts of Colombia, Venezuela and 
Braril. The endemic area in Africa is regarded as including West, Central and East 
Africa extending north to the Anglo-Egyptian Sudan and Eritrea and south to the 
Uganda Protectorate and Belgian Congo. Stokes, Noguchi and Young died when 
investigating yellow fever, the infection being probably acquired by direct contact 
with infective blood rather than by the mosquito vector. Aides tegypli. Carroll in 
1900 showed that this mosquito would transmit the disease after a period of 12 days, 
provided it was fed on the blood of a yellow-fever patient during the first 3 days of 
fever. Reed and Carroll also found that the injection of 0*1 ml. of blood from a 
yellow-fever patient collected during the first 3 or 4 days of fever produced the 
disease, and that the serum after filtration remained infective. Aides agypti bites 
in the daytime, and is most aggressive in the early morning. Its domestic habits 
make It an efficient vector, as the larv’al stages develop mainly in artificial containers 
in or near human habitations. Males and females are equally susceptible, and infec- 
tion in childhood is common. This type of urban and rural yellow fever differs from 
jungle yellow fever, which is found in or near tropical forests in Brazil, where Aides 
cegypii is absent. Adult males who work in the jungle are mainly infected. Wild 
jungle mosquitoes have been found to harbour the virus, but the common vector is 
not yet known. Monkej's and possibly the hedgehog or other susceptible animals 
may play an important rfile as reservoir hosts. In 1927 the West African Yellow 
Fever Commission found that the Rhesus monkey {Macaca mulatto) was susceptible, 
only 1 out of 30 monkeys surviving. One attack confers lifelong immumty, and 
0*1 ml. of com’alescent human serum protects monkeys. The virus, if dried, will 
keep for months ; it penetrates the intact skin of both man and monkeys, but is no 
longer demonstrable in the blood and viscera after the fourth day. 

The diameter of the virus as determined by filtration through collodion mem- 
branes lies between 17 to iZ millimicrons. It possesses two qualities, viscerotropism 
and neurotropism; when both are present it is knmvn as “pantropic” virus. In 
1930 Theiler found that if pantropic vims was inoculated intracerebrally into suscept- 
ible mice they developed encephalitis, unless immune serum \m simultaneously 
injected. After repeated passage through the brain of mice tlie vims lost its visccro- 
tropism or capacity to attack the abdominal and thoracic organs, and ^vas converted 
into a neurotropic virus with fixed characters. Injection of this virus or of pantropic 
virus attenuated by tissue culture immunises against yellow fever and is the basis 
of prophylactic immunisation. 

The fact that immune bodies arc demonstrable in the blood of yellow fever cases 
shortly after infection, and persist permanently in recovered cases has been utilised 
to determine the endemic incidence of the disease. Mice are employed for the pur- 
pose. The protection test, as developed by Sawyer and Lloyd, consists of an intra- 
cerebral inoculation of starch solution, followed by the intraperitoneal injection of 
Vjnis and the scrum to be tested. In the absence of immune bodies in the seram the 
virus produces encephalitis and death within a fortnight ; if immune bodies are 
present the animal remains unaffected. This test has been of great value in affording 
an index to past epidemics, and in accurately determining the past and present 
geographical distribution of the disease. Examination of liver specimens obtained 
by means of the viscerotome from persons dying of illness of not over 10 days’ 
duration has also led to the detection of unsuspected reservoirs of infection. 

Pathology. — Death gener^y occurs between the fifth and ninth day’ of the 
disease. Rigor mortis comes on early. The skin may show ecchymoses and is an 
intense yellow colour, which becomes accentuated after death. The hver is of approxi- 
mately normal size, reddish yellow, brownish ycUoiv or “ chamois leather” colour. 
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and may show hzmorrhages. Microscopically a midzonal fatty degeneration is char- 
acteristic on the fourth or fifth day, but later all zones undergo necrosis, and the 
nuclei may contain addophile inclusion bodies. The gall-bladder contains tenacious, 
dark bile. The kidneys are congested, and show cloudy swelling and fatty degenera- 
tion. Petechial hemorrhages, casts and d^cneration of the convoluted tubules are 
seen on section. The adrenals may show cortical fatty degeneration. Thcleftvenlridc 
is often dilated, and its muscle pale and flabby. Bradycardia is due to damage to 
the auriculo-ventricular bundle, and fatty degeneration of muscle cell-elements are 
common. Erosions and petechial hamorrhage in the stomach and proximal duo- 
denum occur, hence the coffee-ground vomit and the tarry blood in the entwo-colon. 
The spleen is almost normal in size and appearance. The pleura and meninges may 
show nxmorrhages, the brain is congested, and the lungs congested and apt to shor^' 
hiemorrhages. 

Clinical pathology . — The outstanding pathological features ore cloudy swelling 
and necrosis of the parenchymatous cells, especially of the liver and kidneys, ana 
degeneration of the capillary endothelium, resulting in hemorrhages.^ Jaundice and 
albuminuria with casts are thus produced. H 3 rpoglyca:mia related to liver ineffiden^' 
may occur from the fourth day onwards, while the van den Bergh may show a biphaslc 
direct positive reaction and a positive indirect reaction of from 2 to 20 units. In 
the later stages the blood urea may be increased, and in monkeys Findlay found an 
increase in guanidine bodies. Though the leucocytes may vary from 3000 to 15,000 
per c.mm., leucopenia is the rule, the lowest counts occurring about the flfth to sixth 
day ; the neutrophiles are decreased, the lymphocytes increased and the eosinoplmM 
tend to disappear. The clotting time is markedly increased. The cerebrospinal 
fluid is under increased pressure and may contain increased quantities of albumin 
and chlondes. . 

Symptoms. — The incubation period is from 3 to 5 days, but may be 10. dime* 
filly, the disease is divided into : (I) Larval and mild forms ; (2) Severe | (3) Malig- 
nant. In well-established severe cases the clinical features viry accoMing as the 
liver, kidneys or heart bear the brunt of the attack, acute hepatitis and chola^ 
uraemia and anuria, and cardiac insufficiency being respectively manifest. Most 
cases show evidence of both renal and hepatic involvement. 

1. The larval and mild types . — During epidemics, as well as where the disease 
is endemic, aberrant and irregular types are not infrequent ; transient fever of 1 W 
4 days’ duration, perhaps associated with albuminuria, occurs with rapid return to 
health. Where the pyrexia persists over 48 hours, headache, vomiting, eye pain and 
mild jaundice may ensue. Diagnosis in the larvd forms is dependent on showing 
that convalescent serum is protective. 

2. Severe or ordinary types . — ^The typical case presents three stages: _(o) 
sthenic ; (6) the stage of remission on the third or fourth day ; (c) the asthenic sup. 
In the sthenic stage the onset, which often occurs at night, is sudden with crwly 
sensations or a rigor, the temperature rapidly rising to 102* F. or 104* F._ 7^^ 
13 severe pain in the back and limbs, frontk headache with flushed face, inject*" 
conjunctive (ferrety eye) and photophobia. Prostration is severe, often disproportion* 
ally so to the temperature (Carter). The tongue is pointed and red; anor^. 
nausea and vomiting, which may be bilious, appear. Epigastric discomfort and tendef* 
ness are characteristic, and insomnia is frequent. Albuminuria generally occurs oa 
the second day and steadily increases. The pulse is at first rapid (90 to 1 10 per minute! 

of high tension with raised blood pressure, but later slows until by the third day 
it rmy be 60 to 70 per minute despite the fact that the temperature remains elevateo. 
This is known as Faget’s sign, the pulse actually falhng away from ^e temperatur*- 
It also remains slow when the temperature rises asain in the relapse. Constipation 
is the rule. 

Stage of remission . — About the third or fourth day the temperature may fall 
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100* F. or lower with amelioration of symptoms. Recovery may result or fever be 
re-established. Frequently this stage is absoit altogether. 

The asthenic stage . — ^The temperature rises again if it has remitted, turgidity of 
the face decreases, and jaundice now appears; it is first seen in the conjunctiva: and 
is not obvious in the skin until the fourth day of fever as a rule ; sometimes, however, 
it is demonstrable on the third day. The gums are swollen and bleed on pressure, 
while the tongue is coated and later becomes dry and brown. The liver is tender 
and only slightly, if at all, enlarged, while the spleen is not palpable. Hiccough may 
be very distressing, and black or *' coffee ground ” vomit, tarry stools and skm pete- 
chue may occur. Bradycardia is marked (40 to 60 per minute) and the blood pressure 
low. The urine is add and decreased in quantity ; it contains urobilin and much 
albumin, granular casts and possibly bile sdts, bile pigments, bile-stained epithelial 
cells and red blood corpuscles. Anuria is frequent in fatal cases. After the inter- 
mission, the fever does not last as a rule more than 3 days. 

Malignant form . — In this type the temperature may reach 106“ F. and profuse 
hOTnorrhages, melama, black vomit, eptstaxis, hsematuria, purpura, jaundice and 
anuria may develop by the third day. Symptoms referable to the nervous system 
such as hiccough, tremor, subsultus tendinum and delirium are also encountered, 
death from ovenvhelming toxmmia rapidly ensuing. 

Complications. — Complications are uncommon, but boils, abscesses and trouble- 
some jaundice, appearing for the first time in convalescence, may occur. 

Diagnosis.— Difficulties in diagnosis are mainly encountered in atypical cases, 
especially early in an epidemic In the average case fever associated with undue 
pre^tration and early and increasing albuminuria should at once arouse suspidon, 
while later, the tender liver, absence of splenic enlargement, Faget’s sign, hamor- 
rhagea and jaundice appearing about the fourth day wm be confii^tory. In black- 
water fever, jaundice appears in the first 24 hours ; in bilious remittent fever on or 
about the second day ; while in Weil’s disease it is generally found on the fourth or 
fifth day. Dengue, malignant tertian malaria and relapsing fever also occasionally 
give rise to difficulty in diagnosis. Malaria, bilious remittent fever and relapsing 
fever arc generally assodated wth an enlarged spleen, while blood smears should 
reveal malaria parasites or spirochiBtes. Special laboratory investigations may be 
necessary to differentiate Weil’s ^sease. In the larval forms of yellow fever intra- 
cerebral inoculation of susceptible mice with 0-03 ml. of blood collected during the 
first 3 days of fever may reveal the %iru3. More frequently it will be necessary to 
take two spedmens of blood at a fortnight’s interval and establish a rise in the titre 
of protective antibody by the mouse protection test in order to establish the diagnosis. 

Course. — If the patient survives, the acute disease rarely lasts longer than 10 
days, and convalescence generally progresses slowly but surely once a normal tempera- 
ture 13 established. Relapses are rare and generally fatal. 

Prognosis. — ^The prognosis differs in various epidemics, the mortality rate varj’ing 
from 10 to 70 per cent., the average being 20 to 30 per cent. Anuria, deep jaundice, 
black vomit, hiemorrhages and severe nervous disturbances are of grave significance. 

Treatment. — Prophylactic. — The segregation of infected individuals in 
mosquito-protected wards, and the destruction of the adult and larval stages of 
mosquitoes (Aedes) have done much to stamp out the disease. Rubber gloves should 
be worn in collecting blood from all pyrexial cases in endemic areas. Convalescent 
serum affords temporary protection. All persons visiting or living in a yellow-fever 
should be vaccinated with virus modified by tissue culture. A smgle subcutaneous 
of 0-S to 1-0 ml. produces protective antibodies and confers an immunity 
wluch probably lasts 4 years. No local reaction follows inoculation, but headache 
snd general aching may develop about the fifth day. Jaundice has frequently followed 
some 3 months after inoculation, but this is not due to the yellow-fever virus, but to 
the use of human serum containing the icterc^oic factor. 



188 INFECTIOUS DISEASES 

Curative. — Careful nursing of the patient in the recumbent position is essential, 
and as much fluid as can be taken is given during the acute illness, but food is contra, 
indicated. The juice of citrus fruits and dextrose and lactose are given in water; 
citrates should be added to the drinks to combat acidosis. Only when the temperature 
has been normal after the second paroxysm can a gradual increase in food be per- 
mitted— rice water, chicken soup, Benger’s, custard, etc.— and even in convalescence 
it is only gradually increased. In severe cases with vomiting, 2 pints of 5 per cent, 
dextrose, given intravenously every 24 hours, may be helpful ; also tap water may be 
administered per rectum. Calcium lactate, gr. 60 daily, is advocated to neutralise 
the effects of guanidine intoxication. Unfortunately, though protective to monkejs 
when given in the incubation period, convalescent scrum does not affect the course 
of the disease once symptoms have appeared. Symptomatic treatment includes the 
use of an ice bag locally for headache, a mustard plaster to the epigastrium for hic- 
cough, hot fomentations and catheterisation for rctentioii and sedatives for insomaia. 
Champagne may help tlie vomiting. On admission a mild purgative is adnunistered 
and constipation ia subsequently treated by a daily enema. A cold sponge is indicated 
when the temperature exceeds 103* F. 


phlebotomus fever 

Synonyms,— -Papataci Fever ; Three-day Fever ; Sand-fly Fever ; P 3 rm ‘8 Fever; 
Dog’s Disease. 

Definition. — An acute specific fever lasting about 3 days due to a filterable virus 
Phlebotomus papatasii. 

etiology.— The disease occurs in parts of Africa, Asia, Northern Argentina sad 
is common m the Mediterranean basin, in India, Mesopotamia, Persia, etc., where 
it affects especially white races, though natives also suffer. Many thousands of troops 
were affected in the Middle East during 1940-1944. The virus is present in the 
peripheral blood for the first 24 to 48 hours, and female sand-fiies sucking up such 
Wood become infective 6 or 7 days later, and remain so for life (Doerri. The virus 
may also be transmitted by the female Phlebotomus to the egg and larva (Moshkovsky). 
Blood taken on the first and second days may produce the disease on experimental 
inoculation, and volunteers bitten by infective sand-flies develop fever in 2 to 7 days. 
One attack generally confers relative immunity, but second attacks are not uncommot*. 

The disease occurs in the summer and early autumn in the subtropics, as PhUhoto- 
mus papatasii passes the winter months in its larval stage. It breeds in cracks ana 
crevices affording moisture, darkness and organic matter, and is found in stone 
rubble w'alls, dug-outs, trenches and surface eoil. The adults shelter in sunibr 
situations. The females bite just after sunset and at dawn. Numerous bites o^ 
over the vyrists and ankles, where they produce itchy papules, which may vesiculate 
and give rise to localised swelling. The itching is severe, and may persist for 43 houn 
or longer or recur after an interval of several days in a sensitised individual who b 
rebitten. 

Pathology. — ^This has been inadequately studied, as the disease is not fatal. . 

Symptoms.— The incubation period ia 2 to 7 days. Prodromata, such as inalaiW- 
vague pains, headache and weariness, may usher in the disease. Generally the sttacD 
commence suddenly with chilliness, shivering, lumbar pain and malaise. Ihgo" 
occasionally occur. The fever is short and sharp, reaching lOl* F. to 104® F. by 
evening of the first day. Severe frontal headache, increased by coughing, 
ocular pain, accentuated by movement of the eyes or pressure on the globes, and ww 
pains and stiffness in the muscles of the back, neck and legs are characteristic, 
face is flushed and perhaps swollen, the conjunctira are injected (Dog’s DiseaseA 
the skin IS hot and dry, the tongue has a centra] fur, the throat is congested* 
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the fauces and palate are sometimes studded with small vesicles. Bradycardia is a 
feature of the disease. Sleeplessness and irritability are common. The cerebro- 
spinal fluid may sometimes show increased pressure, some lymphocytes (10 to 30 
per c.mm.), an increase in albumin, and a decrease in chloride. The blood piaure 
shows a leucopenia with a relative lymphocytosis. Epigastric discomfort, nausea, 
vomiting and constipation may occur ; occasionally diarrhcea is encountered. 

After about 36 hours, the temperature begins to fall and reaches normal in 3 or 
4 days. There may be concomitant sweating, vomiting, dianrheea and epistaxis. 
Occasionally the fever only lasts for 2 days, and rarely it exceeds 4 days. 

Diagnosis. — In the early stages it may be impossible to make a diagnosis with 
certainty. Influenza, dengue, paratyphoid, malaria, relapsing fever, typhus, infective 
hepatitis and other fevers may need differentiation. In influenza the upper respiratory 
tract involvement, and in dengue the secondary rash and the more prolonged or 
saddle-back type of temperature, may assist diagnosis. 

Prognosis. — Recrudescences are exceptional. The disease is never fatal. Con- 
valescence is generally rapid, but extreme depression, malaise, asthenia and digestive 
disturbances may persist for 1 or 2 weeks. 

Treatment. — PBOptrYLACTic. — Combined outdoor and indoor spraying with 
D.D.T. has revolutionised the control of sand-flies, while the use of the repellent 
dimcthyl-phthalate to the ankles, tvrists and exposed parts at sunset has proved 
most effecrive. At night sand-fly nets or mosquito nets impregnated with D.D.T. 
should be used. 

Curative. — Cases are treated by light diet, rest in bed during the febrile period, 
cold sponging when the temperature exceeds 103® F., and a rabeture of aspirin, phen- 
acetin and caSeine citrate. 


DENGUE 

Sjmoayms.~Dandy Fever; Break-Bone Fever. 

Dcfiniiion.— A specific fever, lasting 5 to 7 days, caused by a filtrable virus 
which Is transmitted by Aides agypti or certain other species of this genus. A saddle- 
back temperature chart, severe rheumatic-like pains in the limbs, backache, brady- 
cardia, leucopenia and a measles-like eruption appearing about the third-fourth day 
are characteristic. Many atypical clinical forms occur. 

Aetiology. — ^The disease occurs universally throughout the tropics and sub- 
tropics, where it is often endemic; from time to time explosive epidemics or pan- 
demics arise. All ages and both sexes are liable to infection. The virus is filterable, 
and exists in the blood for some 1 8 hours before onset and for the first 3 days of fever. 
It is communicable to man by direct blood inoculation during tliis period, or by the 
bites of Certain species of Aedes mosquitoes. The mosquito takes 11 to 14 days to 
become infective, and remains so for life. The common vector is tlie domestic 
mosquito, Aides eegypli, and owing to its habits the disease is especially common in 
ton-ns on the sea coast. Aides aSroficius also transmits dengue in the Philippines, 
while Aides scutellaris has recently been proved to transmit dengue to troops in New 
Guinea in areas in wlfich Aides «^p/i is absent. The some virus transmitted experi- 
mentally to volunteers by the same batch of mosquitoes can give rise to a very wnable 
cliniral picture. Some TOlunteers fail to develop fever, though their blood contains 
thcrinisj others may have a two-dayfewr; others a saddlc-bacb type of temperature 
chart; and otliers continued fever of 5 to 7 dajV duration. Demonstrable immunity 
follows experimental infection. Immunity also develops following natural infection, 
and nhen indiwduals suffer second or third attacks of dengue these tend to be of 
lessened intensity. The fact that large epidenucs are separated by intcr\wl3 of many 
years appears to depend on acquired immunity in the local population. Newcomers 



INFECTIOtlS DISEASES 


190 

arc always most prone to the disease. Dengue has now been transmitted to mice 
and an attenuated strain obtained which seena promising for immunisation. 

Pathology.— Nothing definite is known of ^s, as the disease is only fatal in the 
presence of complications or intercurrent disease. 

Symptoms. — In epidemics, the severity and clinical picture vary considerably 
at different times and m different areas, and though typiem cases are always re<^- 
nisable many atypical ones are encountered which do not conform to the classic 
picture. 

The incubation period is generally 5 to 10 days. In the typical case, three phases 
are recognised : (1) the stage of invasion, (2) the stage of remission and (3) the stage 
of secondary rash and terminal fever. Prodromata include general malaise and pains 
in the limbs. Generally the onset is absolutely sudden, with a rapidly rising tempera- 
ture of 102“ F. to 105* F., associated with headache and aching eyeballs, more marked 
on movement. The slun, espcdally of the face, is congested and shows a general 
Hushing — the so-called primary rash. Badcache is very severe, and much pain occurs 
at the muscular insertion about the joints. Insomma, initial depression, anorexia, 
vomiting and constipation are not infrequent. The pulse, at first rapid, soon bc^ 
to slow, and after 3 to 4 days the temperature falls by crisis ; this may be accompanied 
by diarrhcca, sweating and epistaxis. Symptoms now improve, but after 12 hours 
to 3 days the temperature rises again, producing the saddle-back chart. Fains and 
depression recur, and a roseolar rash, fading on pressure, appears ; it is best seen 
on the dorsal surface of the hands and feet but also involves toe face, neck and trunk. 
The rash simulates measles but lacks its dusky-red appearance. Occasionally It is 
punctiform, and then somewhat resembles the eruption of scarlet fever. A rose-red 
Bush of the palms of the hands and soles of the feet is not infrequent. Occasionally 
dengue rashes become netechial. The desqtiamation is furfuraceous in type, may be 
associated with marked itching and may persist for 2 weeks. A leucopema trith 
lymphocytosis is characteristic. Glandular enlargements may occur, and in some 
epidemics adenitis is present in at least 50 per cent, of cases. Thso or 3 days after 
the secondary fever and rash appear, the temperature falls and convalescence 
begins. 

Other clmical types arc frequently encountered. One type presents a one-phase 
fever like sand-fly luting 2 to 3 days; another is characterised by continued fe'er 
of 5 to 7 days’ duration, with a terminal crisis ; the rash is by no means invariable. 

Complications and Sequelae. — General debility, asthenia, anorexia, insomma 
and mental depression may persist well into convalescence, and persistent rhcumauc- 
like muscular pains in the vicinity of the joints may prove very troublesome. 

Diagnosis. — ^Influenza, sand-fly fe\-er, yellow fever, rheumatic fever, measlK, 
German measles, scarlet fever, secondary syphilis, leptospirosis, malaria, paratyphom 
and typhus may be confused with dengue. The respiratory involvement in influenza; 
the early albuminuria and jaundice in yellow fever; the s\vollen joints in rheumatic 
fever; Koplik’s spots and early coryza of measles; ^e rapid pulse, adenitis mu 
leucocytosis in scarlet fever — these will ofteo enable a diapnrw U tn he made. Specific 
laboratory tests, the clinical features and the course of the disease will assist in differ- 
entiating the other maladies mentioned. 

Prognosis. — Different epidemics vary in virulence, but the death-rate is extremely 
small. 

Treatment. — ^Prophylactic. — Prevention of breeding and destruction of 
larvsc and adult mosquito vectors will prevent the disease. As Aedes is a day-biting 
mosquito, it is important to treat all dengue patients under mosquito nets for the 
first 3 days of their fever, and for hospital staffs to use anti-mosquito repellent lotions 
and take other appropriate precautions in daylight hours as well as at night. 

Curative. — No specific treatment is ava^ble. The patient should be kept lo 
bed on a light diet for at least 3 day? after the fever has terminated. An aspinn. 
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phenacetin and caffeine citrate mixture is helpful for toxic pains ; and sedatives and 
cold sponging may be necessary to induce sleep. 

During convalescence, tonics, good food and a change of climate may be necessary 
to restore health in asthenic and depressed dengue patients. 


LYMPHOGRANULOMA INGUINALE 

Synonyms. — Climatic Bubo ; Tropical Bubo ; Lymphopathia Venereum ; 
Lymphogranuloma venereum ; Poradenitis. 

Definition. — ^A venereal disease, due to a filterable vims, characterised by a 
herpetiform chancre on the genitalia or peri-anal region, inflam ma tion of the corre- 
sponding regional lymphatic glands, and fever. In males the inguino-cruro-iliac 
glands and in females the pararectal and pelvic glands are chiefly involved. Chronic 
ulceration and elephantiasis of the pudenda are not uncommon in females, and inflam- 
matory stricture of the rectum may occur in both sexes. 

Etiology. — ^The disease has a world-wide distribution, but is especially common 
in China, Japan, Malaya, East and West Africa, and in North and South America. 
Though more common amongst coloured races, especially negroes, it is being recog- 
nised with increasing frequency In Europe. The disease occurs mainly in adults, 
is essentially venered in origin and is commonly acquired in the tropics and sub- 
tropics following coitus with native women. Sailors often acquire the disease in 
Eastern ports. The virus particle has a diameter of 0-125 to 0-l7S/i, is filtrable and 
was first successfully transmitted to monkeys by intracerebral inoculation of bubo 
pus by HellerstrSm and Wassdn. Mice are similarly susceptible. Serologically the 
virus IS closely related to that of psittacosis. In guinea-pigs large buboes may follow 
the subcutaneous injection of sterile bubo pus. Surgeons have developed axillary 
buboes from lesions on the fingers when operating on infected patients, and children 
have acquired infection from simple contact 

Pathology.^The extirpated glands show marked periadenitis, and form con- 
glomerated masses. The cut section often presents a reddish or violet tinge. Foci 
of purulent softening may occur, and sometimes cavities, containing thick viscid 
pus of a grey to light green colour, are produced by their coalescence. Microscopical 
sections of the bubo reveal granulomatous tissue, epithelioid cells, fibroblasts, occa- 
sional giant cells and polymorphonuclear leucocytes ; epithelioid cells with palisade 
arrangement arc very characteristic. Chromatin staining inclusion bodies, known as 
Gamma bodies, are found within lymphocytes and plasmocjUes in the infected glands. 

Symptoms, — In males, the primary lesion is as a rule overlooked. It occurs 
33 a small herpetiform ulcer, generally situated in the coronal sulcus on the penis, 
and appears a few days to 3 weeks after coitus. Swelling of the median group of 
wguin^ glands draining the ano-genital region follows in about 2 or 3 weeks, the 
limits being 1 to 6 weeks. Bilateral glandular involvement occurs in 35 per cent, of 
the c^es. The onset is generally insidious, with slight stiffness or tenderness in the 
groin, and fever. Often pain is absent ; rarely it may be severe. The skin is at first 
red, but as swelling of the glands with periadenitis and hard brawny infiltration 
proceeds, it changes to a bluish-violet tint. The conglomerated glands are liard to 
“c touch, generally only slightly tender, and show no fluctuation unless suppuration 
, IS advanced. Fistulas form in about 1^ the cases. Though the iliac glands are 
' [j'^9')eutly enlarged and palpable, they never present clinical evidence of suppuration. 

, Healing wiA scarring may occur within 2 months or be delayed 1 J years. The general 
, symptoms include fever, anorexia, weakness and loss of weighL Although the fever 
^ usually remittent in type no characteristic temperature chart is present, and not 
^ mfrequcntly the temperature becomes normal in 7 to 10 daj-s, but sometimes it is 
, prolonged and a typhoid-like state supervenes. Recurrent fever is occasionally 
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associated tvith extension of the adenitis. Rheumatic and allergic skin manifestations 
are not uncommon, and include painful swollen joinls, erythema nodosum, 
erythema multiforme, scarlatinlform and urticarial crujitions. 

In females, primary lesions may occur on the genitalia or peri'anal region, and 
the para-rectal glands are coramor»ly involved ; these glands often suppurate and 
form fistula: which may open into tlie vagina, the rectum or the skin near the anus. 
Tlie disease runs a chronic course ; fibrous stricture of the urethra, vagina and reewm 
may develop, or elephantiasis of the vulva (esthiomenc) follow Ijinphatic obsirucdon. 
Polypoid swellings may occur about the anus, while the lower portion of the rectum 
may ulcerate and become converted into a narrow indurated ulcerated tub^ with 
widespread fistula: below the stricture. According to Stannus this is generally situated 
some 3 to 8 cm. above the anus. Rectal stricture is more common in females— 
especially m prostitutes — and is assodated with the passage of blood, mucus and puj 
from the bowel, and increasing constipation. 

Diagnosis. — Climatic bubo has been called the sixth venereal disease, and the 
history and dinical features are most important in making a correct diagnosis. ^Vhere 
periadenitis and induration are extreme, actinomycosis may be simulated. Herpes 
genitalis, filarial adenitis, septic and tuberculous adenitis, venereal bubo the result 
of chancroid, gonorrhoKi and syphilis, as well as other buboes, such as result from 
plague, rat-bite fever and tulancmia, may need differentiation. Histological section 
of material obtained at biopsy and Frei’s intradermal test, using a 1 in 10 dilution of 
virus-containing pus sterilised at 60“ C., may he of assistance; in 0-1 ml. of th« 
antigen is injected intradermaliy, readings being made at the end of 48 hours. A 
positive reaction is characterised by the appearance of a reddish, Infiltrated 
measuring from 7*5 to 20 mm. in diameter. It is regarded as a manifestaiionef 
cutaneous allergy, and is said to be epcciffc for climatic bubo. Animal inoculatioo 
and the mouse protection test may be resorted to in doubtful cases. , . 

Lesions in tlie ano-genital remon must be differentiated from filarial elephan^ 
and ulcerative granuloma pudenda. Polypoid swellings should be distinguished ftoio 
piles, simple polyposis and bilharzia polyps. Rectal stricture which is not due to 
surgical Of other trauma or new growth is almost certainly caused by tliis virus ; ta 
the past It has generally been erroneously attributed to gononrhtea, chancroid, sypbuu 
or tuberculosis. 

Prognosis. — The disease runs a different course in different individuals, h 
males, unless the rectum be involved, the outlook is good though the disease ^ 
last many months. In females, with extensive ano-genital manifestations, such t 
fibrous strictures and multiple fistuls, permanent invalidism may result. 

Treatment. — ^The patient should put to bed, have a nutritious high vitaniu 
diet and given a course of sutpliadiazine or some similar sulphonamide, 
patients appear to be cured by this treatment. Clilortetracycline, in doses of 500 mg 
6-hourIy for 10 days, associated with complete rest in bed, is successful 
cases in causing a rapid improvement of the clinical condition. ChlorampbeaK** « 
also effective. If ffw gbwds a« «maU iwi hivt iw>l awppww.ted ti«.y aie best 
alone. If suppuration has taken place, aseptic aspiration of the pus may be undtf' 
taken to prevent rupture and secondary infection, 

N. Hamilton Fairley- 

Herpes Simplex (see p. 1246). 

Herpes Preputialis (see p. 1247). 

Verruca Vulgaris (see p. 1301). 

Molluscusi Contagiosdm (see p. 1302). 

Acute Anterior Poliomtelitis (see p. 1423). 

Encepiialitis Letrasgica (see p. 1414). 

Herpes Zoster (see p. 1247). 

Rabies (see p. 1420). 



THE MYCOSES 


193 


EPIDEMIC MYALGIA 

Synonyms. — Epidemic or Infectious Pleurodynia ; Bornholm Disease; Epidemic 
Diaphragmatic Spasm ; Devil’s Grip. 

Definition. — An acute infectious epidemic disease of short duration characterised 
by sudden onset of pain in the upper abdomen and lower thorax, pjTexia, sweating 
and a tendency to relapse. 

/Etiology'. — ^The disease occurs usually in the late summer and autumn; it 
mainly affects children under 15 years of age. The incubation period being 2 to 5 
days ; the patient remains infective so long as the pain persists. One attack may 
not ennfer lasting immunity. Although proof is not absolute, it is probable that 
infection vvith one of the Coxsackle group of viruses b responsible. 

Pathology. — Nothing is known of the pathology. No abnormality has been 
detected in those cases in which an exploratory laparotomy has been performed 
owing to mbiakcn diagnosis. 

Clinical Features. — The onset b sudden, with acute spasmodic pain in the 
re^on of the xiphistemum and the attachment of the diaphragm, perhaps more on 
one side than the other. The pain leads to shallow rapid respiration, and b intensified 
by deep breathing, by yawning, sneeaing or cough ; a spasm during a period of 
quiescence may be induced by laughing. In adults, pain may ako be complained of 
in the neck and extremities, and tliere may be some frontal headache. The tempera- 
ture rises rapidly, perhaps to 104® F,, and subsides within 24 hours. There is a 
marked tendency to a return of pain and pyrexia during 3 or 4 days, and the second 
attack may be the more severe. Profuse sweats are common, anorexia the rule, while 
vomiting and diarrhoa are seldom met with. 

There are usually no physical signs, other than in the character of the respiration, 
of involvement of the pleura, lung or peritoneum, but occasionally coarse pleural 
friction makes its appearance. There may be some cutaneous hj’penesthesia and 
tenderness on pressure in the painful area, especially in the epigastrium. In some 
cases a leucoeytosis occurs, and eosenophitb reported during convalescence. 

No abnormality has been detected on radiographic examination. 

Complications arc infrequent. Conjunctivitis, catarrh of the upper respiratory 
tract, orchitis and, rarely, meningo-cnccphalitis have been reported in certain epi- 
demics. There arc no sequelx. Prognosis is good. 

Treatment. — ^’Phe patient should be isolated, and remain in bed until 48 hours 
after the pyrexia and pain have subsided. Ordinary methods for the relief of pain 
are indicated. 


C. THE MYCOSES 

Numerous fungi arc pathogenic to man, and the lesions caused thereby are con- 
veniently described as the mycoses. 

Some of the dbeases, for example the ringivorms, are described in other sections. 
Nine of them will be described here — actinomycosb, sporotrichosis, aspergillosis, 
mycetoma, torulosis, North American blastomycosis, South American blastomycosis, 
coccidioidosis and rhinosporidiosis, the lesions of which are of the nature of infective 
granulomata. 


ACTINOMYCOSIS 
Synonym.— Ray-fungus Disease. 

Definition. — local infection, tending to become general, due to AcUnomycet 
t^aeli or other of several species of the genus Nocardia, producing granulomatous 
lesions chiefly in the jaw, skin, lung and digestive tract. 

7 
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ZEliology. — A. bovis was first described by Bollinger in 1877 as the micro- 
organism producing large, hard, sarcomatous-likc masses occurring about the law- 
bones of cattle, ana in the following year Wolff and Israel found a similar oiganism, 
now kno\vn as A. israeli, in human eases. There arc two groups of organisms which 
may cause actinomycosis, A. uraeli, wWch is anaerobic, and several species of aerobic 
Nocardia. The second have been isolated from soil, but the first, although frequentlj 
present in the healthy mouth, have not been found in soil or in vegetoble matter. 
The two \’aricties arc each responsible for about half the human infections. There 
is reason to believe that ^1. israeli, normally saprophytic, may become invasive when 
tissue is injured ; the aerobic actinomycca of soil arc conveyed by inhaladoa ci 
ingestion. 

Pathology. — The characteristic of the disease is a syppuratit'e lesion, the pus 
from which contains visible granules which, examined microscopically, are seen to 
have a centre of a closely meshed fibmentous network, wijli a border of ndially 
arranged striations, often ending in club-shaped bodies. Formerly th«e club-shaped 
bodies were thought to be spores, but they are now regarded as hyaline thickenings 
of the sheaths of the threads. Tlie dubs are only found in preparations made from 
pus from active lesions, or in cultures on media in which scrum or blood is employed. 

It is essential in examining suspected pus to isolate a granule. If granules be not 
readily detected in the wound or in the pus, Colebrook has pointed out that if pus he 
vigorously shaken in a tube of water the granules, not being emulsified, will sink b 
the bottom and may be removed by a pipette. Microscopical examlnafion is very 
much facilitated by crushing the granules between ttvo slides. The mycelial filaments 
retain Gram’s stain, while the clubs lose it and take the counter-stain. Culture is 
in any case difficult, depending to a large extent on the amount of secondary infecdoD. 
To eiitniDate this as far as possible the granules should be well shaken in a itenle 
saline solution, and then after crushing between sterile slides should be sown on to 
glucose agar plates which are incubated anxrobically, or crushed granules may W 
shaken up into melted glucose agar which is aspirated into long sterile tubes accortlirig 
to the method of Vignal. Numerous subcultures may be necessary to complete the 
isoUUon of the ot^nism. 

Symptoms.— These depend upon the anatomical distribution of the granuloma^- 

1. The Jaw and adjacent STRucruncs.— When the infection occurs in thew 
parts the patient presents a swelling very like a sarcoma, generally about tlie angle 
or ramus of the mandible. The swelling may, however, affect the submandibular • 
tissues and lymph glands rather more tlian the jaw itself, or even be confined to the 
glands. The swelling is tender, somewhat painful and not generally so hard as m 
sarcoma. It may show one or more spots of softer consistency than the rest of we 
lump. With progress of the disease accesses form and point externally to give rue 
to multiple sinuses. In most cases there is no obvious source of infection inside the 
mouth ; the assumption is — in the light of observations quoted above— tliat the 
avenue of invasion is a carious tooth, or the gums and peri-odontal membrane. 

2. The Intestines ; Appendicitis.— The favourite site of infection is the ca?^ 
and appendix region. Tbe disease manifests itseU either as an attack of appendit^ 
most often acute, in which case the diagnosb is made only at the time of laparotomy! 
or as a slowly growing mass in the right iliac fossa, with some pain, tenderness and 
constitutional disturbance, in which case suspicion may be aroused as to Its naturf, 
if it be remembered that this region is a ate of election for the ray fungus. Distinction 
must be made from a swelling due to regional ileitis (see p. 631), to tuberculosis w 
new growth. There is a tendency for 3ie infection to spread from the ilco-cs®* 
^lon^fl) to die adjacent peritoneum; (4) to the abdominal tvall; (c) to the Itotf- 
For this reason it is rare to find the lesion confined to the appendix by the time 
lion takM place. For this reason, too, the first evidence of ca«al mfecdon 

the involvement of the parietes in the lower right quadrant of the abdomen, in wluco 
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case there is always a probability tliat the infection has spread from the bowel. The 
liver is sometimes involved alone, that is, without obvious intestinal infection. The 
disease is only to be distinguished from abscess by puncture or by free incision. 

3. The Pleura and Lung. — Actinonnreosis in these tissues is by no means 
rare (see p. 1038), and the disease should constantly be borne in naind by the 
practitioner when faced with an obscure cKe in which indefinite physical signs 
appear at one base, with cough, fever and (not seldom) bemoptysis. In some 
cases a fairly frank pleuritic effusion appears, and the bacteriological ex- 
amination of the exudate reveals the nature of the disease. In other cases 
the clinical picture resembles a basal tuberculosis. As the disease progresses the 
differential diagnosis lies between ray fungus, bronchiectasis and new growth. 
Hsemoptysis which recurs in the absence of any evidence of tuberculosis in an 
obscure case of pulmonary disease, should raise the suspicion of actinomycosis of 
the lung. The later stages of the disease srill resemble pulmonary tuberculosis ; 
wasting, intermittent fever, purulent expectoration, cough and physical signs of pro- 
gressive lung infiltration W’ith destruction. 

4. The Skin. — Granulomata sometimes appear in the skin and subcutaneous 
tissues (fl) alone, or (b) compUcatiog the disease m deeper structures. 

(a) The neck and scalp are the parts most often affected. The initial lesion is a 
rounded swelling, resembling a tuberculoma rather than the result of a pyogenic 
infection, but usually firmer in texture and larger than the lesion seen in tuberculosis 
of the skin. It has therefore to be distinguished from sarcoma and from gumma. 
Aa the lesion progresses it involves the subcutaneous tissue and tends to ulcerate, 
after the appearance of one or more soft and dusky-red areas on it. When ulceration 
pCMis at uiese points, pus escapes, and this contains the tell-tale granules character- 
istic of the infection. At this stage the appearance is not unlike that of a chronic 
carbuncle or a suppurating gurama. Ultimately the skin “ breaks down ” over a 
considerable area of the swelling, and a chronic ulcer forms, which discharges freely. 

f6) Similar skin lesions appear not seldom in association with primarv infections 
of deeper structures, these superficial deposits having the significance of metastatic 
pyjeraic deposits. 

5. The Brain. — ^The brain, like the akin, may be infected by direct spread from 
an adjacent lesion, or it may suffer by way of a general pyamic process. 

Diagnosis. — Hints have been given in the preceding account relative to the differ- 
ential diagnosis from tuberculoma, sarcoma, pyogenic infection and gumma. The 
chief reason why actinomycosis goes unrecognised is that the possibility of its existence 
is overlooked. All materials from a suspected case (pus, pleural exudate, sputa, 
material from liver puncture, excised lymph glands, etc.) should be carefully examined 
for mycelium, and the bacteriologist should have his attention draivn to the possibility 
of its presence. Sputa from a case of recurring luemoptysis, in which a negative 
report in respect of tubercle bacilli has been returned on several occasions, have been 
found to contain threads of actinomyces when the necessary investigation has been 
specially asked for. 

Course and Prognosis. — ^Although these vaiy much, there is, as may be inferred 
from remarks already made, a tendency for ray-fungus infection to become pyamic 
in character. It is this feature whidi gives the serious note to prognosis in all cases. 
In lesions about the jaw and in skin infections, that are primary and not associated 
)vith visceral infection, the outlook is not nearly so bad as when the lungs, liver or 
^testinal tract are involved and when the skin lesions are multiple and secondary. 
Early diagnosis, if possible before secondary infection (usually staphylococcus) has 
taken place, adds greatly to the chance of recovery. One of the most important 
points m connection with prognosis is the uncertainty as to the complete extirpation 
the fungus after treatment has been apparently successful. Relapses arc common, 
and must be allowed for in any thorough programme of treatment. 
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Treatment. — So soon os the diagnosis is made, penicillin should be given in 
combination \siih one of the sulphonamidcs and tlic question should be raised whether 
or not radical surgical measures arc practicable. If they arc, they should be pursued 
without delay; any abscess or infected area should be drained, or incised and fiecly 
curetted; infeaed lymph glands should be excised; doubtful teeth should be 
sacrificed. 

Radiotherapy has also been advocated as a supplcmcntiry measure. 


SPOROTRICHOSIS 

In this disease, which is much less common than actinomycosis, lesions (granulo- 
mata) appear in the skin, and rarely in the muscles and bonea. 

Etiology. — The causative microbe was first described by Schenk in 189S. Two 
varieties, Sporotrielium sehenki and S. beurmanm, were originally described, but are 
now generally regarded as identical. The organisms occur m pus as oval or fusifonn 
spores, and grow in culture as a colourless branching septate mycelium, with clusters 
of brown fusiform spores on the ends of the filaments. Occasionally the spore* a^c 
arranged round the filaments. They stain well with the aniline dyes, but irre^larly 
with Gram’s stain. Growth occurs under aerobic conditions only, and on otdina^ 
laboratory media. Oilturcs are best made from dosed lesions, which should be 
punctured with a wide-bore needle, and the material aspirated should be 
sown on glucose agar plates, which should be kept at laboratory temperature. The 
colonies, which appear in from 4 to 10 day's, are very characteristic. At first whiWi 
thick and leathery, they later become convoluted and coffee-coloured, and still later 
may become black. Laboratory animals, espcdally mice and rats, are susceptible, 
the lesions resembling those in man ; but the disease is seldom fatal. The serum of 
infected individuals agglutinates the spores of the organism, and spcmfic immune 
bodies can be demonstrated by complcment>fi.vation tests. 

Symptoms and Diagnosis ana Trcatment.—Sce p. 1239. 


ASPERGILLOSIS 

Infections with aspcrgillus, usually A. niper or A. funiigalut, have been obsened 
in the middle ear, on abraded comae and m the lung. These organisms grow on 
ordinary laboratory media, and related speaes frequently occur as contaminants- . 

Cases of lung infection are not very rare (see p. 1039). They resemble c^cs ot 
chronic pulmonary tuberculosis very closely ; indeed, they are generally mistaken 
for this disease until investigation of the sputa reveals tlicir true character. 

R. RouLEV Scott. 


MYCETOMA 

Synonyms. — IMadura Foot ; Maduramycosis. 

Definition. — A chronic granulomatous condition affecting especially the f«t. 
clwracterised by marked swelling and the appearance of external nodules cono«^ 
with deeper sinuses which exude oily, purulent fluid containing various colourtti 
fungoid granules. 

.Etiology.— The disease is endemic in ceitam parts of India, especially in 
Madras Presidency (Madura), but it also occurs b Cevlori, Madagascar, 
Northern Africa, Codiin-China, Senegambia. the United States, West Indies. SouW 
America, New Guinea and elsewhere. It is found in country districts, and general') 
attacks those who go barefooted, the mycetoma fungus probably gaining access 
thorn punctures, small cuts or abrasions. Males are more commonly alTected thaa 
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females. The disease is especially prevalent in the third and fourth decades of life, 
being generally confined to natives. Many diflPerent fungi which have the c&^ 2 city 
to produce grains composed of hj'phx in animal tissues have been described as causing 
mycetoma. Laveran dmded them into two groups : (I) the Actinomycoses, caused 
by fungi of the genera Actinomyces and Nocardia, (2) the hladuramycoses, caused 
by true fungi, the most important of which is the genus Madurella, White, red 
and black varieties of mycetoma occur clinically. 

Pathology. — On section through the softened, jelly-like tissue, sinuses and cj'stic 
dilatations communicate t\nth external nodules and internal granulomatous infiltra- 
tions which ultimately implicate muscle, fascia and bones, forming a honeycombed 
cheesy mass. Both the cysts and sinuses are filled with whitish-yellow, red or black 
granules like fish’s roe, which microscopically show thin Gram-positive branching 
mjcelium and peripheral, club-like swellings. Section shows fungoid granules 
surrounded by mononuclear and leucocytic infiltrations and by fibrous-tissue cells. 
Sometimes giant cells are evident. 

Symptoms. — ^The incubation period is not definitely known, but in about 50 
per cent, of cases there is a history of trauma ; many weeks or months may ebpse 
before local lesions develop. The first signs are the presence of one or more hard, 
painless, subcutaneous nodules, which are about 0-5 to 1 cm. in diameter and gener- 
ally involve the sole of the foot, and more rarely the hands, face and limbs. Unlike 
actinomycosis the glands and viscera are never affected, adenitis if present, being due 
to seasndary bacterial infection. After several months swelling increases, the nodules 
break doum and ulcerate, sinuses arc formed and discharge their characteristic con- 
tents. Finally, the parts become riddled with sinuses, exuding foul-smelling, semi- 
purulent fluid. The foot becomes more and more swollen and distorted, but it 
shoe's little tendency to pain or hxmorrhage. In the early stages the gencr^ health 
is not adversely affected, but later anarrola and cachexia develop if secondary bacterial 
infection supervenes. Radiograms reveal involvement of the small bones of the feet 
or hands ; both destructive and proliferative reactions are present. 

Diagnosis.— This is readily made by finding the characteristic fungi in the pus, 
but the identification of the actual speaes of mycetoma requires detailed laboratory 
investigation. 

Prognosis.— There is no tendency to natural cure, and if untreated the prognosis 
is bad, the patient generally dying from intcrcurrcnt disease or secondary infection 
^vithin 15 years of onset. 

Treatment. — Prophylactic. — Protection of exposed parts, like the feet, from 
thorns and s imilar trauma appears to lessen the tendency to this disease. Walking 
barefooted is to be avoided. 

Curative. — Sulphonamide therapy combined with surgery b the only satisfactory 
treatment. In the early stages curettage, or local excision of the nodules A^ith the 
electric cautery may prove successful. In sinus-riddled feet amputation is almost 
always necessary but thb should not be done until sulphonamides have been well 
tried. 


TORULOSIS 

Synonyms. — Cryptococcosis ; European blastomycosis. 

Definition . — A subacute or chronic infection produced by a yeast-Hke organism, 
Torula histolytica {Cryptococeus neoformans), possessing a special affinity for the 
*^®'’e^ospiiial system and lungs. 

Etiology. — ^The dis«tse affects both men and w’omen and has a wndespread 
grographical distribution. Species of the genus Torula reproduce only by budding 
Without mycelial or endospore formations; in pus and cerebrospinal fluid they 
appear as ovoid or spherical structures, measuring 3/t to 15ft, with definite cell walls 
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(Jacobson). This infection is a true blastomycosis, since it shows budding in the 
tissues, but it is not limited to Europe. 

Pathology.— Chronic leptomeningitis may be present, while the brain shows 
tubercles and gelatinous cyst-like structures in which toml® abound. Clear sraca 
containing gelatinous material arc found round the parasites in the tissues, and this 
constant finding led Stoddard and Cutler to name the parasites Torufa histolytica. 
Similar lesions may occur in the lung, whiclt may be honeycombed, the interstices 
being filled with gelatinous material. 

Symptoms. — Occasionally localised torulosis involves the skin or mucous mem* 
branes, IjTnph glands, etc., but much more commonly the central nervous system or 
lungs are implicated. Pulmonary torulosis may involve one or both lunra and gives 
rise to mild fever, and cough with or without sputum which is mucoid and rarely 
blood tinged. Dullness and altered breath sounds arc generally demonstrable and 
radiograms often reveal dense shadows resembling neoplasm or massive tubercular 
infiltration. Meningitic torulosis may have a gradual or sudden onset, early symptoms 
being headache, vomiting and pain and sttlfness in the muscles of tiie neck. Apathy, 
depression, irritability and delirium follow. The signs are those of a subacute 
or chronic meningitis with papillocdema. Death occurs with coma and respiratory 
failure. 

Diagnosis. — The skin and gland lesions are diagnosed by biopsy or culture on 
blood agar or Sabouraud’s medium at room temperature- The pulmonary leslow 
have to be differentiated from tuberculosis, other mycotic infections and new growrt. 
Torulosis involving the central nervous system may simulate tuberculous meningitis, 
brain tumour or abscess, encephalitis and other mycoses involving the meninges. 
The cerebrospinal fluid which may be dear, xanthochromic or turbid, is under 
increased pressure and contains an excess of lyrnphocytes and globulin and a nonnu 
or decreased quantity of sugar. The diagnosu is ma5e by culture or finding reniis 
histolyrtiea in the sputum or cerebrospinal fluid where the torul® appear as ovoid or 
spherical structures measuring 3/t to 15^t with definite cell trails. 

Prognosis. — The course of the disease Is subacute or chronic, lasting a few wetu 
to 2 years, with an average duration of 4J months. In locaUsed infections theoullow 
is fairly good, but systemic torulosis is practically always fatal. 

Treatment. — Surgical resection vath the cautciy followed by radiotherapy )S 
the treatment for local lesions. In generalised infections sulphonamidc therapy 
is worthy of trial combined with repeated lumbar puncture to decrease cerebrospinal 
fluid pressure where the central nervous system is involved. 


NORTH AMERICAN BLASTOMYCOSIS 
Synonyms. — Gilchrist's Disease ; Chicago Disease. 

Definition . — A term applied to certain chronic granulomatous lesions of the sbn 
or viscera, caused by yeasl-iike blastomyces. 

yEtiolopr. — People of any age are susceptible, but males in the industrial classes 
are most often affected. The disease was especially prevalent in Chicago, but is now 
knovvn to occur in Canada, England and ekewhere. It is caused by 
dermatitidis, which occurs in the tissues as a round, budding, yeast-like fungus, bjit 
which produce aerial hyphaj on culture. In tids respect it differs from torulosis, 

which retains its yeast-like characteristics on culture. ■ 

• — Nodules, gummala, papillomata and ulcerations may be 

m the skin, and tumour-like granulomata and abscesses in the viscera. The patt 
logical lesions resemble the tissue reactions induced by the tubercle bacillus, bu 
cenml necrosis is less, and yeast-Ukc organisms are present. . . , 

Symptoms. — ^The clinical manifestations are very variable. Jacobson dino® 
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the primary cutaneous manifestations into papulo-ulcerative, papillomatous and 
gummatous types : cutaneous lesions secondary to systemic blastomycosis consist 
of superficial ulcers mth granulating bases whi<i exude pus or form crusts. Local 
pain and discomfort are produced. 

In systemic blastomycosis the clinical picture resembles a subacute or chronic 
pysemia, and almost any organ may be involved ; the Jung (95 per cent.) and kiiieys 
(30 per cent.) are most frequently implicated, producing localising features resembling 
pleurisy or pneumonia on tlie one hand and nephritis on the other. Osseous involve- 
ment and blastomycotic meningitis may also occur. 

Diagnosis. — ^This depends on the demonstration of blastomyces in pus, sputum 
or cerebrospinal fluid ; moist specimens are prepared by mixing with a drop of 
sodium hydroxide (10 to 30 per cent.) and examined microscopically, when the round 
or oval, highly refractilc bodies (5/* to 20/i) surrounded by a hyaline capsule, may be 
observed. They may also be cultured on glucose agar. 

Prognosis. — Cases with localised cutaneous lesions as a rule ultimately recover 
if properly treated, but in systemic blastomycosis 90 per cent, of cases end fatally 
in a few weeks to 3 years. Cerebrospinal cases in\rariably die. 

Treatment. — Skin lesions should be radically treated by complete resection with 
the cautery, or curetted and cauterised. Radium and radiotherapy combined with 
full_ doses of iodide, i.e. grains 20 to 60 three times a day, are sometimes successful. 
Patients with systemic blastomycosis should receive large amounts of iodide. A 
skin test should be made wth 0-1 ml. of a standardised heat-killed blastomyces 
vaedne before starting either potassium iodide or radiation in order to determine 
hypersensitivity. If at 24 and 48 hours the erythematous reaction is less than 
1cm. in diameter it is safe to give iodides or radiation. If the reaction exceeds 1 cm. 
the patient should be desensitised by the subcutaneous injection with gradually 
increasing amounts of vacdoe. 


SOUTH AMERICAN BLASTOMYCOSIS 

Synonyms.— Paracoccidioidal granuloma. 

Definition. — A chronic granulomatous disease of the skin, lymphatic glands, 
mucous membranes and viscera which occurs in South America and is produced by 
Blastomyces brasiltensis. 

^Etiology. — ^The fungus, B. brasiUemis, differs from B. dermatitidis, the cause of 
North American blastomycosis, in that it produces multiple budding forms in the 
tissues instead of single budding fonns. Some authorities say there are three different 
speaes which can cause blastomycosis in South America, but as only minor differences 
been found it is reasonable to regard tliem as varieties of the same species. The 
infection is more prevalent in the third decade of life and is much more frequent in 
males than females. The method of infection is unknown. 

Pathology. — ^Abscesses may occur in which polymorphonuclear reaction is pre- 
donunant, while elsewhere lesions with caseous centres are encountered ; the peri- 
^eral zone is composed of giant cells, macrophages, lymphocytes and fibroblasts. 
There is frequently extensive intestinal ulceration involving lymphoid tissue as well 
as imdules In the liver, spleen and kidneys. 

Symptoms. — ^The cutaneous and systemic clinical manifestations are similar to 
those encountered in North American blastomycosis. South American workers 
recognise the (1) cutaneous type characterised by skin and mucosal lesions which 
are common in the region of the mouth and nose, (2) lymphatic type involving the 
and axillary glands, (3) visceral type with lesions of the abdominal viscera 
and intestine and (4) mixed type in which a variety or all of these lesions may be found. 

Diagnosis. — Tlie cutaneous lymphatic and visttral types may simulate a variety 
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of infections, particularly those caused by tuberculosis, syphilis, yaws, leUhmaniais 
and certain other mycoses. The diagno^ is made in the laboratory by the isolation 
of B. brasiliensis. 

Prognosis. — This disease is almost im'ariably fatal. 

Treatment. — Iodides have been reported as causing impiovcmcnt in early cases, 
but as in North American blastomycosis harmful elTects may result in hypersensitire 
patients before iodides arc given. Certain of the suiphonamidcs have been Tcpcphtd 
on favourably but their value needs confirmation. 


COCCIDIOIDOSIS 

Synonyms. — California Disease ; Coccidioidal Granuloma ; Coccidioidomycosis. 

Definition. — An acute, subacute or chronic disease, characterised by gramilomi 
formation in the skin or viscera, caused by Coccidioidei immilit. _ 

Etiology. — ^The disease is endemic in certain parts of North America and anc^ 
persons of any age. Males of the working class arc particularly prone. The cauptire 
agent Is C. immilit, which is inhaled in dust in endemic areas, and appears in the tiauo 
or pus as a sphcncal, double-contoured body measuring 20/t to 80/i, which is nl'w 
with small endosporcs (2^ to 5p). The fungus is readily cultured and laborator)' 
animals are susceptible. 

Pathology. — The lesions arc those of an infectious granuloma, and the ussue 
changes include tubercles, caseation, necrosis, abscess formation, cavItatloD, fibrostf 
and even calcification. ^ , 

Symptoms. — Primary pulmonary cocetdioidosis is often subclinlcal as pwiM 
later by positive coccldioidosis skin tests, and the symptoms arc generally thoK ofa 
mild upper respiratory tract infection with dry cough and slight temperature. 0^ 
have rigors, night sweats, backache, headache and mucopurulent sputi^. About 
80 per cent, of patients show radiological changes in the lungs. Only 1 in 500 Mts 
of primary pulmonary infection is said to develop the fatal form of the disease. Pnra* 
ary cutaneous coccidioidosis frequently occurs on e\posed surfaces manifesting ttseii 
as nodular lesions which ulcerate and later become papillomatous. Gumnatous-IiKe 
ulcers and abscesses containing thick mucoid pus may be found in the subcutaiieOTS 
tissues. A scrofulodermic type of lesion involving the superficial lymph 
especially of the neck, is also recognised. The progressive type of cocctdioidasis 
terminates within a few months to a year or more. Fever conUnucs, dyspn®^ 
cyanosis develop and the pulmonary physical signs increase. Later progressive m- 
volvement of the skin, bones, joints, internal o^ans, brain and meninges may foUo’^ 
and death ensues within a few weeks. Meningitis is found in 25 per cent, of ttie 
fatal cases. 

Diagnosis. — Numerous diseases, including tuberculosis, syphilis, blastomycosis, 
sporotrichosis, mycetoma and bacterial osteomyelitis may be simulated. Diagnosis 
essentially depends on isolating C. immilit from patholo^cal exudates. Radiog'^'’^.^^® 
of assistance where bone lesions supervene or pulmonary involvement is progo^'.®®' 

Prognosis.— The prognosis is good itr primary pulmonary coccldioidosis rwolviog 
within 1 month, as well as in the cutaneous and glandular types of primary 
If the pulmonary infection persist S or 6 weeks or longer the acute progressive lo® 
of the disepe should be suspected. In the meningitic type or where the intenw 
organs are involved, the prognoas is grave. . •. 

Treatment.— Patients with primary pulmonary coccidioldosls should be 
bed until they are afebrile, the sedimentation and leucocyte counts are uotmaj.®. I 
physical and radiological examinadon of the Iimgs satisfactory. Occasionally 
pneumothorax may be necessary. Radiotherapy may be useful in the treatment o 
the local lesions. Every effort should be made to build up the resistance or 
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patient by good nursing, bed rest and a Tven-balanccd diet reinforced Avith vitamins, 
while in acute progressive coccidioido^s desensitisation ivith progressively increasing 
doses of coccidioidal vaccine should be attempted and intramuscular injection of 
colloidal copper (5 inl,) given e^'ery 8 to 14 days, the inten’al being determined b)’ tiie 
local and constitutional reaction (Jacobson). 


RHINOSPORIDIOSIS 

Definition. — A chronic disease due to Rhimsporidium seeheri (Wernicke, 1903), 
which produces friable pedunculated polyps; mucous membranes of the nose, eyes, 
ears and larynx may be implicated and occasionally the penis, rectum and vagina. 

Etiology. — ^The disease is most common in children and young adult males. It 
is especially common in India and Ceylon, where the disease is endemic, but it also 
occurs in Cochin-China, Malaya, North and South America and England. The 
infecting spore which has not been cultured is a round body of 6/t to 7fi in diameter, 
\vith a chitinous wall, a nucleus and a karyosome. Multiplication by fission occurs, 
and sporangia or large cysts ultimately lined by cellulose with a diameter of up to 
300/1 are formed. It is believed that these spores which may number up to 16,000, 
escape by rupture of the sporangium at the “ pore ”, invade the tissues and repeat 
the life cycle there ; the disease, however, has never been transmitted directly to 
animals or man. Rhinosporidiosis also occurs in horses, mules and cows, but it is 
thought to be primorilv a disease of fish. In India sand divers are reported to be 
frecmently infected, and it occurs in individuals who dive and swim in stagnant water. 

ratbology.— 'The polyps are soft and nodular and under the surface opaque 
greyish-white areas occur, which are found on microscopic examination to be large 
sporangia containing innumerable spores. Chronic infiammation, with plasma cells 
and lympho^es, is commonly found but when the spores escape into the tissues, 
tissue necrosis and acute infiammatory reaction, with the formation of pus some- 
times may result; secondary bacterial infection should be suspected under such 
rircumstanccs. 

Symptoms. — A history of nasal symptoms over years may be obtained. Painless 
itching sensations and profuse mucoid discharge may be the fi«t symptoms. Bleeding 
is rare unless produced by trauma. The polyps are soft and vascular, sessile at first 
and later pedunculated ; as they enlarge they may protrude through the nares anteri- 
orly or into the pharynx posteriorly. Nasal obstruction, dyspnoea and dysphagia may 
follow. Polypi may also involve the cheeks, conjunctiva, lacrimal sac or ear. The 
early lesions on the penis resemble venereal warts and infections of the vagina and 
rectum may produce lesions resembling rectal polypi, hzmorrhoids or condylomata. 

Diagnosis. — ^The presence of papillomatous polj^s composed of granulomatous 
tissue on the mucous surfaces should suggest the possibility of rhinosporidiosis in 
doubtful cases. The diagnosis is established by biopsy, microscopic examination 
revealing the characteristic sporangia. 

Prognosis. — The disease is rarely fatal and only causes serious sjTnptoms when 
the polyps become so large as to result in obstruction of the nose, larynx or cesophagus, 
or are secondarily infected ivith bacteria. Smaller lesions sometimes disappear 
Spontaneously after 10 years. 

Treatment. — ^The old practice of removing polyps by a svire snare has been 
discontinued because of the danger of spreading the infection locally and bacterial 
Complications (Wright). The early lesions may be removed by careful dissection 
m advanced cases extensive exrision may be necessary, followed by cauterisation. 
Favourable results have been reported with Neostibosan given intravenously in doses 
of 0-3 g. for 10 days, especially when combined with surgical treatment. 

N. Hamilton Fairley. 
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D. SPIROCH/ETAL INFECTIONS 

SYPHILIS 

Definition. — A specific disease due to entry of a micro-organism {Spbothaia 
pallida or Treponema pallidum) into the tissues, either by inoculation into the shin 
or mucous membrane, or by needle puncture into veins of other deeper tissees 
(acquired syphilis) or by transmission in utero (congenital syphilis). 

Acquired syphilis, unless conveyed by transfusion, or other needle puncture, 
commonly presents as a primary sore or so-called syphilitic chancre developing at 
each site of inoculation, which may be followed after a few weeks by a succession of 
lesions of the skin, mucous membranes, subcutaneous tissues, arteries, m^cles, bones, 
viscera and central nervous system. These may recur again and again at varjiog 
intervals througliout the patient’s life. Degeneration of the parenchyma of the braio 
(general paralysis) or of tne spinal cord (ub^ dorsalis) may develop as late roand^- 
tions. From an early stage changes in the blood serum can be detected by various 
serological tests. Any or all manifestations, including the prima^, may be emitted 
or go unrecognised. With congenital syphilis and syphilis acquired by transfusion 
the systemic disease ts the first manifestauoa. 

^Etiology. — The specific micro-organism was discovered by Schaudinn uo 
Hoffmann m 1905 and called by them Spirochata pallida. Subsequently the organ® 
was renamed Treponema pallidum.htxtmKtiy prefer to use the original narae.^ T.pmam 
is a minute organism which in fresh specimens under dark-ground illmmiuaM 
appears as a bluish-white, very delicate corkscrew. Its length varies from 5 to 2w 
(average 8 to lO/x) ; the distance between individual coils is l;i, and the t**P“*‘ 
each coil is Ifi. It is very active In its own ground but alow in moving through the 
microscopic field. It alternately contracts and expands its coils, bends iatt ‘WP’ 
or forms itself into a right angle. It has been demonstrated in every affected tissue, 
including the brains of general paralytics. It has a life of only a tew hours under 
natural conditions outside the body, but m blood obtained for purposes of tram* 
fusion it can remain alive for 72 hours. It is killed at once by drying, by 
tivcly low degrees of heat and by much weaker antiseptics than suffice to destroy 
ordinary pathogenic organisms. 

The usual methods of transmission are by sexual intercourse and by way of pt 
placenta to the feetus in utero. It docs not seem necessary for a person transnutun? 
the disease by intercourse to be suffering at the time from syphilitic lesions of the 
external genitals, but whether the semen contains the micro-organism in the abseps 
of infectious lesions of the genital mucosa is a matter of dispute. The period dunng 
which a person suffering from uphills is liable to convey the disease by sexual int«* 
amrse varies ; after the second year infcctivity diminishes, and it is unusud lof 
infection to be transmitted sexuaUy after the fifth year. In the case of the feW 
however, although the mother is most dangerous in the first 5 years of her infection, 
transmission may occur much later, and there is, possibly, no limit to the 
of potential infcctiousness. Transmission occurs most often in the second Iw O' 
pregnancy. Accidental infccuon usually results from rontaminaiion of a omate 
abrasion with secretion from infectious syphilitic lesions, of which the most daDgtic\B 
are the_ primary sore, the moist secondary lesions and some of the early lesions w 
congenital syphilis. The dangers of accidental infection from later or 
syphihdes are extremely slight, but it is possible to infect susceptible 
material from these lesions. Even in Ac eaxUer stages the risks of acddental 
appear to m slight, presumably because Ac organism b so susceptible to 
agenaes. This is shown by the fact that, even when Ae disease has beeu hig ) 
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prevalent, the proportion of extragenltal ^bilitic chancres has been low in countries 
where the standards of personal hygiene are equal to those of Western Europe. A 
number of instances of infection by transfusion of blood have been recorded, and 
they have included cases in which the donor was still in the incubation stage of tlie 
disease. On the other hand, tertiary ^philitics have been used as donors in cases 
of emergency in a number of instances without harm to the recipients, and it Is clear 
that the older the infection the less likely is the micro-organism to be in the blood 
stream. 

Pathology. — Kolle and Evers showed that, after inoculation by scarification, the 
micro-organism reached the nearest lymphatic glands of a rabbit in half an hour. The 
syphilitic lesion of every stage is histologically the same — a granuloma composed of 
a collection of epithelioid cells, plasma cells, very numerous small l)rmpho4^es and 
some giant celb, with obliterative endarteritis of the vesseb. The pathology of 
syphilis as it affects the nervous and cardiovascular sj'stems is dbcussed in the 
sections dealing witli those parts of the body. Here it may suffice to sketch the main 
;eneral effects of syphUb on the vesseb, since they cause a large proportion of the 
erious results of sj'philitic infection. A common result of syphilitic arteritis of 
mailer vesseb is obliteration of the vessel, with important effects resulting from 
liminution or loss of blood supply. In the primary stage the effect is to produce 
lecrosis of the surface tissue of the sore with “ erosion " or ulceration. The epithelium 
overing the secondary papule is likely to become necrotic and remain adherent as a 
ine scale, giving the so-c^ed “ papulo-squamoua *’ lesion. The vascular supply b 
Host affected in the gumma or tertiary lesion, leading to necrosb and considerable 
lestrucfion of tissue. Gumnuta of bones destroy bony tbsuc but at the same time 
iromke a reaction by the periosteum whereby new bone b deposited on the surface 
if the cortex in irregular fashion and destroyed bone b replaced by densely sclerotic 
lew bone. In the long bones, formation of new bone usually keeps pace svith destnic- 
ion but in the flat bones and particularly those of the skull, destruction U likely to 
sredominate, giving. In neglected cases, the appearance of rounded areas of erosion 
)f bone of which the classii^ c.vample is the xcorm-eaten skull. At all stages of 
lyphilb healing b by scar tissue. If me inflammatory infiltrate is small, as in some 
primary and most secondary lesions, the amount of scar tissue is abo sm^. If there 
is much infiltration, as in some primary lesions and most tertiary lesions, the scarring 
pay be considerable. Scar formation and subsequent contraction occasionally has 
impormnt effects on viscera, interfering seriously with their functions. 

.It is well known that syphilis is a milder disease in females than in males, and 
^enmental evidence suggests that the difference b due to the action of female sex 
hormones. 

Symptoms and Signs. — For convenience of description, syphLlb is dirided into 
three stages, of which the primary consists of the lesions occurring at the sites of 
inoculation, the secondary of the early generalised lesions and the tertiarj’ of the 
gummatous and late destructive lesions, usually occurring much later after a period 
of quiescence. Some prefer to classify the lesions affecting primarily the parenchyma 
of the central nervous system as a fourth or quaternary stage- The division at all 
stages is only empirical, and it is common e.vperience that one stage may merge into 
or overlap another. 

PBDiVRT Stage. — ^T be incubation period varies from a minimum of 10 days to a 
i^unum of about 90, vrith an average of 2 to 4 weeks. A small papule, the primary 
chancre, then appears at each site of inoculation ; most commonly there is only one 
lesi^, but there may be two of more. The papule quickly enlarges to a round or 
oval lesion of varying size ; the surface usually becomes eroded, or perhaps more 
deeply ulcerated ; the eroded area b clean and granular and surrounded by a duU- 
ttd areola varying in width from half to 2 or 3 mm. Beyond the confines of the 
cfoded area the tissues are infiltrated, giving a feeling of thickening or induration 
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when the base of the lesion is palpated between finger and thumb. This indunuon, 
on account of which the name of harddiaturt has been given to the lesion, may become 
more and more pronounced until in some cases it feels as thougli there were a bunco 
embedded in the ussucs. The sore docs not bleed easily when scraped but senim 
oozes freely from it, and this scnim usually teems with syphilitic organisms. Tbe 
sore is comparatively painless. 

Individual features vniry with llie site. Thus, the most indurated primary chancres 
are those on tlic mucous surface and edge of the prepuce in males, and on the labia, 
posterior commissure and portio uteri in females. In the case of a sore at the refi^- 
tion of the prepuce on to the corona glanJts, when the prepuce is retracted the lesion 
may flick over like the tarsal plate when the upper eyelid is everted. A sore at the 
edge of the prepuce may convert the preputial orifice mto a fibrous ring. Indunuon 
is easily felt in a sore affecting one wall of the fossa navicularss, which then feels as 
though a solid object were embedded in it. With primary sores of the ghnspra 
induration is difficult to appreciate because of tiglitness of the tissues, but the sore « 
easy to recognise by its dull-red areola, even contour, eroded centre and indolent 
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progress. Rarely', a primary’ sore has been found deep in the urethra, and the diagnosis 
has been made by urcthroscopic examination together with the discovery of T.pamun 


in the scanty urethral clisclurgc. Primary chancres of the skin are dusky red snd 
indurated. They may be covered with a reddish-black scab due to dried scwetion 
containing altered blood. Ulceration is usually more marked in sores affecting 
under-surface of the prepuce, the skin at the pcno-scrotal angle, the perionyduai 
tissues, the lips and the tonsils. Almost all primary sores arc comparatively pamles^ 
but when related to a nail of finger or thumb they may be exquisitely painful, wd 


thus may be mistaken for whitlows. The primary sore affecting the prepuce, tb 
skin of the penis or, especially, the female bbia may be accompanied by an induraiw 
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rederna of the affected parts, which may become rather livid in appearance 5 the same 
condition may affect tlic uterine cervix. This is sometimes catleu cold eedema. . 

The course of the primary syphilitic sore varies greatly. In some cases the lesion 
is fleeting, and its apparent triviality may lead to failure to seek advice; the history 
of a substantial proportion of cases of late syphilis is that the initial lesion was either 
unnoticed or was ver>' trivial. Ordinarily, tlie primary sore which remains untreatw 
lasts for a month or longer, and, after the erosion has healed over, a button of induntefl 
tissue may remain to mark the site. Weeks or months after healing, the sore 1 ^’ 
break down again; syphilitic organisms have been found by histological 
of the scars of such lesions many years later. When a syphilitic chancre is iafcctw 
by secondary organisms, ulccrauon may Iw more severe, and in rare instances tflt 
area becomes phagedenic. In such cases the surrounding tissues very rapidly become 
black and necrotic, and large parts of the external genitalia may be destroyed. 


aex ana I'ccroiic, ana large parrs oi ttie external genitalia may be oesirojxu. 

Shortly after the appearance of the primary sore the nearest lymphatic 
ten become nainlesalv enlartreit. iht hiikn anA iV,.. l^rmnkntics runtung ‘fo® 


often become painlessly enlarged, the indolent bubo, and the lymphatics nintung fw® 
a sore on the penis can sometimes be felt beneath the skin. The affected glands nuj 


reach a large size, bulging under the overlying skin which, however, does not become 
reddened. The glands are of firm, rubbery consistency and remain discrete, 
distmguishable one from another. The character of the swelling and thp afow" 


uisimguisnaoie one irom anotiter. the character of the swelling ana me 
of signs of acute inflammation often give the due to the nature of the causative Usw 
In females the innuinal Ivmnhatic crianria remain if the sore is deep. 


In females the inguinal lymphatic glan^ remain unaffected if tlie rore is dee^ 
situated. Syphilitic buboes do not usually suppurate, but may do so if the 


become contaminated by secondary o^pnisms, so that the presence of 
should not weigh heavily against a diagnosis of syphilis. Some time after the 
lymphatic glands have begun to enlarge and before other signs of secondary 
can be found, there may be widespread adenitis, which can be appredaied by palpa“ 

pariiimlarly of the cervical, axillary and epitrochlear glands. . 

When the sore is about 15 d^*s old, the blood serum commonly gives pu5‘ 
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Wassermann and other serological reactions, sudi as the Kahn, Kline, Mcinickc and 
Price. These tests employ antigens made from crude alcoholic extracts of heart 
muscle. Recently, the purified active prindple of these extracts, cardtolipin, has been 
isolated and is employed in conjunction wth lecithin and cholesterol for %-arious 
complement fixation tests or for flocculation tests such as the V.D.R.L. reaction 
(Venereal Dbease Research Laboratory). The percentage of cases in which positive 
results to the serological tests are given increases with the duration of the disease 
until the outbreak of lesions of the skin characteristic of the next or secondary stage. 
Practically 100 per cent, of patients in the secondary stage have positive serological 
tests. 

Secondary Stage. — In general the skin eruptions of sccondaiy syphilis tend to 
be widespread, non-irritant, discrete, polymorphic, symmetrically distributed, dull 
red in colour, rounded in outline and infiltrarive to touch. 

Commonly, a generalised pink macular rash, the maojlar'cr rcseolar rash, appears 
4 to 8 weeks after the sore. It usually appears on the sides of the trunk as pinkish 
spots, varying in size from a split-pea to a finger-nail, which witli age may deepen 
in colour to a dull red. At first they may be difficult to see, but they become more 
obi'lous after the patient has been stripped for a fotv minutes. The eruption spreads 
gradually over the trunk and limbs, missing the face c.xcept perhaps for slight mottling 
of the chin, and fades in a few weeks, leaving little or no staining. 

After the fading of the first roseola, a patchy loss of pigment may occur, especially 
in the pigmented zone of the necks of brunettes. The depigmented areas arc circular 
and each about the area of a finger-tip. The condition has been called nphUiU’c 
kvcoderma or collar o/ Venus. It is a residual effect which may persist indefinitely. 

The papular eruption follows closely after the roseolar, and takes a number of 
different forms, the commonest and usuily the earliest being dome-shaped, rounded, 
dull-red papules distributed over the trunk, limbs and face. Most are about the 
size of a lentil, but amongst the smaller papules may be larger ones, sometimes eten 
the size of a silver threepence. The papules are discrete and sy-mmctrically distributed. 
On palpation w ith the tips of the fingers they feel indurated. Variations of'^ihe ordinary, 

f apular eruption are the papulo-squamous, squamous, papulo-pustular and pustular. 
It the papulo-stjuamous a large proportion of the papules are covered at their centres 
by loose scales. The squamous syphilide b a papular eruption in which scaling is a 
still more prominent feature. In the papulo-pustular syphilide the centre of the 
papule becomes necrotic, and looks rather like an acne spot. When the whole papule 
breaks dowm, a pustular syphilide results and in the aggregate may resemble a %-ari- 
allar or a %-ariolar eruption. A more severe form is the ecthymalous type in which 
the papule breaks down quickly, and the underlying tissues become eroded or ulcer- 
ated. As the dcstiucUon of tissue extend^ the secretion dries to a crust. This may 
h«come heaped up by a deposit of successive layers with the formation of limpet-like 
crusts, blackish or greenish in colour due to altered blood, a condition whidi b called 

I'artalions of the papular syphilide in different situations . — Round the anus, betw cen 
the buttocks, on the lateral surfaces of the scrotum, on the labia, on the inner aspects 
of the upper thiglis and in odicr warm moist areas of the body, tlic papular sj-phi!idc 
often becomes large and prominent, forming flcshy-looking rnasscs, rounded in oul- 
hne, with broad base and flat top. The surface may become crej’ish white, due to 
necrosis, and exude serum packed with 7*. pallidum. Tlicscarc webroad condylamata, 
^^mdylomata lata or moist papules, the most infectious lesions of syphilis. They tend 
*0 b«?ome confluent and, after necrotic tissue b shed from the surface, to present a 
^ist, dull-red, eroded surface fringed willi loose epithelium. They are occasionally 
Jcund between the toes, under pendulant immm* and in other unexpected situations. 

. On the palms and soles the papules appear as flat or shghtlj’ raised spots, varying 
“ Sire from a split-pea to a sixpence, 'fncy scale easily, leaving collars of loosened 
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epithelium surrounding shining papules. The finger-nails may show characteristic 
changes, more especnally in the later secondary stage. The ends of the fingers 
become pWush red and bulbous, aod at the reflection of the skin on the naO ire 
weeping granulations. The nail becomes brittle and lustrel^s and is shed. The 
papular eyphilide may be well marked on the forehead following the margin of the 
hair, the so-called corona venrris, and it is often possible to find manir papules la 
the hairy scalp. On other parts of the face, especially about the naso-Iabiai folds and 
the chin, the papules are sometimes set in rings, annular syphilides. In some cases the 
facial lesions m.iy be hypertrophic, especially at muco-cutaneous junctions, appearing 
like condylomata lata ; on account of a resemblance to surface lesions of yaws, the 
condition has been called a fremibacsifoTm typhiUde. 

The smM foUkuIar syphilide usually appears later than the early papular eruption. 
Each lesion is related to a liair follicle and they are found in small clusters of minute 
dusky-red papules on the trunk, particularly the back. Only in pigmented skins are 
these lesions found in considerable numbers. The lichenoid syphilide, also a late 
secondary manifestation, occurs cs a small, flat, dull-red elevation, a few millimetres 
wide and often polyhedral. 

Recurrent papular eruptions. — Recurrencea of the papular eruption tend to be 
much more limited in distribution. A common form, the corwtjore syphilide, sppears 
as one or only a few rather densely packed groups of papules, the diameter of each 
group covenng 1 to 3 inches or more. In some cases there is a large papule ia the 
centre of the group and around it, separated by a zone of Jicalthy skm, is a crowd of 
smaller papules. The chief sites are the estensor surfaces of the arms, the shouWen, 
back ana aodorairial wall. 

The hair is shed to a varying decree in the secondary stage. In most cues ths 
thinning is not particularly noticeaWe ; in others there is patchy loss, giving ths 
sides and back of the head a moth-eaten appearance ; exceptionally the patient tniy 
become temporarily bald. The beard and eyebrows may participate in these chang« 

Lesions of the mouth and r/iroat.— Before the rash appears on the body the 
palate may become erythematous. Other l^ions of the mouth usually rme thar 
first appearance with the papular syphilide of the skin. On the mucous sut&ce of 
ths lips and the pillars of the fauces the early syphilide is a rounded greyish-white 
patch — ’the so-called mucous patch — edged with a dull-red areola, which mwks iton 
from tlie surrounding mucous surface. The greyish-white appearance Is dut ^ 
necrotic tissue. On the pillars of the fauen the lesions may become confluent 
on separation of the slougb, form a serpiginous erosion, sometimes known as cir 
snail track ulcer. On the tonsil the lesion tends to ulcerate rather deeply. Ifamu^ 
patch on tbc bp crosses the angle of the mouth it becomes fissured. On the s'o® 
of the tongue there may be Assuring and ulceration, and on the under-si^a« IheK 
may be condylomata lata. On the dorsum of the tongue the mucous lesions appef 
as pink, bald spots after tlie papiU® of the tongue have been shed in the 
process. The disdiarge from these lesions teems with syphilitic organisms ands 
very contagious. Mucous patches can also be found in the nose, on the septum ^ 
the floor. In the larynx, by suitable examination, they can be seen chiefly on ^ 
epiglottis and aryepiglotudean folds; they are apt to become eroded and ulcerajw 
causmg the husky voice which is common with patients suffering frotn_ 
syphilis. These lesions of the mouth and throat ace more apt to recur in 
cases than are those of the skin, and it is ^erefore very important to examine tn 
mucous membranes thoroughly in a possible case of relapsing syphilis. 

Other mucous meiriJraww,— Mucous patclies also occur on otlier mucous me®' 
brancs, such as those of the ™lv3, at the vaginal outlet, at the posterior commiss“f^ 
on the cervix, yust within the anal canal, and on the clans penis and the 
surface of the prepuce. Usually these lesions are eroded and appear sharply deh^ 
against the background of normal-looking mucous membrane. At these sites W 
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are usually called mucous erosions. On the genitalia, especially on the glans, they may 
be mistaken for primary lesions, especially if other signs of secondary syphilis are 
absent or inconspicuous. 

Lymphadenitis. — Rubbery, discrete, non-tender enlargement of accessible lymphatic 
glands, especially those of the neck, is very common in the secondary stages of the 
disease. 

Joints and bursce are not often affected in secondary sj'philis, but occasionally 
effusion occurs. The result is likely to be swelling without pain or great limitation 
of movement, but in rare instances such effusions are painful, especially at night. 
The tendon-sheaths may be affected umilaily. Aching pains in the long bones — 
so-called osteocopic pains — may result from mild periostitis. The pain may be severe 
and tends to be worse at night. It is rare to find the objective signs of periostitis at 
this stage of the disease. 

The eye. — ^Acute iridocyclitis of one or both eyes occasionally occurs late in the 
course of secondary sypMlis, but is more common in association \%ith infectious 
relapse. It may be differentiated from iridoc>'cUti3 due to other causes by presence 
of other evidence of secondary syphilis and by prompt and satisfactory response to 
antisyphllitic treatment. 

H^aiilis, with jaundice and enlargement of the liver, is occasionally found in 
tlic secondary stages of syphilis and responds promptly to antisyphilidc treatment. 

Epididymitis occurs in a very small percentage of cases, usually in the form of 
small nodules, varjing in size from a pea to a si^I marble, in the globus major. 

From about the sixth month, or even earlier, the patient may develop symptoms 
and signs pointing to syphilitic disease of the central nervous system, which are described 
elsewhere in this volume. It is well to remember that in over 30 per cent, of cases 
of secondary syphilis changes in the cerebrospinal fluid indicate invasion of the 
central nervous system, though only a small proportion of these patients show clinical 
signs of nervotjs disease ; th^ fact should be borne in mind in testing for cure. 

Constitutional Symptoms.-— Even in the incubation period, there may be a 
rigor followed by some degree of fever and pains in the limbs. In some cases, towards 
the end of the primary stage or on the appearance of the rash, the patient may develop 
pyreria which is intermittent, continuous or remittent, and accompanied by some 
constitutional disturbances, such as headache, malaise, anorexia and loss of weight. 
In rare cases the fever and constitutional symptoms may be prolonged and severe, 
Md if no rash appears the condition may be very puzzling. The presence of general- 
ised adenopathy should arouse suspicion. Headache may be severe and persistent 
and may be due to meningeal involvement. 

Afuemia. — Moderate degrees of secondary anxtnia are common. The red cel] 
count may be slightly reduced, to between 4,000,0{K) and 5,000,000 \vith htemoglobin 
content as low as 70 per cent. In rare cases the amemia ma^' be much more severe. 
In the early stages the total white cells may reach 20,000 per c.mm. but levels of 
10,000 to 12,000 are more common. Lymphocytes predominate and may constitute 
65 pM cent, of the total ; this lymphocytosis may persist for months. 

Tertiary Stage. — ^There is no sharply dividing line between the secondary and 
tertiary stages, and late in the secondary or early in the tertiary stage lesions may 
appear which have features common to both stages. In general the tertiary or gum- 
matous lesions tend to be localised and a^mmetrical in distribution and destructive 

m character. 

The gummatous lesions which involve the skin are of three kinds : 

_ (1) The nodular cutaneous syphilid. — This appears as a group of small gummata 
^ing in the true skin of one or more isolated areas of the body. The individual 
f nodides are each about the size of a pea, rounded, dull red in colour and firm and 
(I emtic on palpation. They often become confluent to form a more or less rontinuous 
^ ndge, arranged in roughly concentric dndes, or arcs of circles, or as a snakc-Iiie fine 
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of var>’ing length. The afTccted area is very often one that is exposed to injury or 
constant friction ; it may be as small as a finger-nail or larger than a hand. The in- 
dividual gummata may degenerate only so slightW as to produce some scaling, ot 
may ulcerate more deeply and become crusted. The lesion extends centrifugaiiy by 
the development of more gummata, and leaves in its wake an area of skin which may 
appear normal, or may be pigmented or, if the nodules have ulcerated, may show 
supple, papery scars, follotving the concentric distribution of the lesion. In some 
cases Avith ulceration, extension is more rapid than healing, and a large patch of small 
ulcers of the skin may be left behind the advancing line of involvement. Somctim« 
the nodules do not resolve as the lesion ext«ids and dull-red rounded or polycyclic 
plaques of indurated tissue are formed. These become covered with greyish waxy- 
looking crusts and the condition has therefore been named : 

(2) The squamous tertiary syphtlide. — ^Thc lesions often resemble those of psoriasis 
and have been called on that account prof/ofi/om tertiary syphilides. The commonest 
tertiary lesion to involve the skin is 

(3) The subcutaneous gumma which commences in the subcutimcous or deeper 
tissue, such as muscle or periosteum of bone, and presents as an indolent rounded 
subcutaneous swelling of rubbery consistency. The swelling is painless and, at first, 
the skin over it is not discoloured ; when first noticed it may be no more than a 
small nodule but mav slowly increase in size to that of an orange. In due course tie 
expanding swelling Is likely to become attached to the overlying skin which then 
shows dull-red discoloration. The central area of skin then becomes involved m 
the necrotic process and breaks down with the formation of a sinus which develop! 
into a gummatous ulcer. This is highly typical in appearance. It is^ circular in out- 
line, following the contour of the original swclline, or polycyclic if confluence of 
Dvo or more gummata has occurred. The ulcer is snarply punched out with veruca 
walls leading down to a granular floor covered with dean dull-red gnmulatioos. h 
tough yellowish-white slough, the so-called tcash leather shugh, may remain 

to walls and floor. The skin surrounding the margin of the ulcer sho\« duu-fd 
discoloration and squamous change. If the gummatous process commences in 
subsequently involves the periosteum of bone, the floor of the ulcer consists w 
necrotic bone. The regional lymphatic glands are not involved. On healing, ths 
non-contractile " tissue paper ” scars show the rounded outline of the ongiau 
lesion. 

The mucous membranes of the mouth and throat arc often involved in the tertiaty 
stage of syphilis. The process usually commences in submucous tissue or in deeper 
structures, such as the periosteum of the hard palate or the musculature of the tongue- 
The soft palate and uvula are particularly common sites and ulceration is likdy to 
cause perforation and subsequent deformity. Sometimes the soft palate becotntt 
adherent to the posterior phapmgeal wall. Perforation of the hard palate may result 
from gummata coramcnemg in the roof of the mouth or in the floor of the n(^ 
Ulceration of the tonsil may be deeply destructive. These conditions are remarMOle 
for their chronicity and for the fact that they produce discomfort rather than 

In the tongue discrete gummata may reach the surface and cause deeply puncrifif- 
out ulcers, but more commonly the process is a diffuse gummatous infiltration fol o"* 
mg the distribution of the vascular supply. In the initial stages the tongue is swollen, 
but on healing diffuse fibrosis occurs with subsequent contracture and the tongae 
may become smaller than normal. At the same time cliaracteristic changes may apP'.^' 
on the surface of the tongue, giWng the appearance known as chronic 
glossitis. The changes are three in number, and one or any combination of them 
may be present. Firstly, contraction of fibrous tissue may produce deep irrtg't 
fi^unng of the surface of the tongue. Secondly, interference with the blood suppi' 
of Uie mucous membrane renders it abnormally vulnerable to minor injury 
causes patchy necrosis of superficial epithelium with irregular white areas of adherffl 
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dead epithelium, particularly at the margins of the tongue, the condition known as 
leucoplakia. Similar patches may be found on the mucous surfaces of the checks 
at the angles of the mouth. Thirdly, the patches of leucoplakia arc apt to separate 
at the margin of the tongue carrj’ing away the papills and leaving smooth glazed 
areas. The patient may complain of pain in the ton^e and may be sensitive to acids, 
spices and hot foods. The condition may, however, be sj^nplomless. Discomfort 
and pain arc usually relieved by antisrahUitic treatment but the changes in the 
tongue are permanent. Carcinomatous change b common. 

In the larynx submucous gummata are common and, on laryngoscopy, may be 
seen as small rounded swellings above the vocal cords. Deeply destructive ulceration 
may follow and there may be actual sloughing of laryngeal cartilages. In the early 
stages there arc alterations of voice and bter, in neglected cases, stenosb may follow. 

Tertiary syphilis of bents causes varbble symptoms and signs, and may be difficult 
to diagnose unless the possibility of such infection is remembered. The bones most 
commonly affected are the tibia, the bones of the skull, the clavicle, sternum and 
femur, but no bone is immune and trauma is frequently a predbposing cause. There 
may be no symptoms or the patient may complain of pain at the affected site — a 
gnawing, persistent pain of boring character %vb}ch b worse at night. If the bone b 
near the surface an irregular hard swelling may have been noticed. In long bones 
the process is likely to involve a lirm'tcd segment of the bone giving rise to an irregular 
hara swelling as the result of subperiosteal deposits of new bone. Radiologically the 
new bone formation can be seen on the surface of the original cortex and the cortical 
bone b seen to be sclerotic with, pcrfcms, some invasion of the medullary cavity. 
In the flat bones, and particularly those of the vault of the skull, the process b destruc- 
tive, with rounded areas of osteoporosis surrounded by areas of moderate sclerosis- 
so-called Korm-ealtn skull. Severe deformities may result when this destructive pro- 
cess involves the nasal bones, the nasal septum and the palate, which are common 
sites of gummatous lesions. After a period of oza;na the bridge of the nose may be 
destroyed or a large perforation suddenly appear in the hard palate. From the nose, 
the process may spread to the skin with disfiguring ulceration of the face. SyphiUtic 
dactylitb b very uncommon but occasionally causes an indolent painless swelling, 
usually of the proximal phalanx of a finger. Vertebral gummata are rare but have 
been known to cause retropharyngeal, lumbar or iliac abscesses. 

Gummata of the liver are now quite uncommon. The lesions arc usually multiple 
and may grow to a large size and be very destructive. On healing, the liver substance 
may be intersected by sheets of fibrous tissue which reach the surface, dividing the 
organ into irregular lobes, hepar lobatum. The rondltion is commonly asymptomatic 
but irregular enlargement of the liver may be felt and the spleen also may be enlarged. 
Eridcncc of portal obstruction is uncommon. Gross secondary anaemia is sometimes 
assodated. 

Tertiary sj’philis of the testis is now quite rare. It may result in diffuse inter- 
stitial involvement, with slow painless enlargement of the organ. Testicular sensation 
IS lost. Occasionally localised gummata arc found. 

The joints, bursts and tendon-sheaths are not often invaded in tertiary syphilis. 
The parts affected are those most exposed to stress and strain, such as the knee-joint 
and the pre-patellar bursa. The swelling is of soft rubbery consistency and shows 
no signs of acute inflammation. It follows the outlines of the affected joint, bursa 
or tendon-sheath. 

Fever occurs in some cases of tertiary ^hilis, and the fact that it is due to the 
•liseasc may be suggested by its response to antisyphilitic treatment. It has occurred 
particularly in ass^ation with gummatous hepatitis. Syphilis should be remembered 
as a possible cause in cases of persistent py^x'ia of unknown origin. 

Diagnosis. Primary Stage. — It b axiomatic that every genital sore and every 

mflammatory sore elsewhere on the body of which the diagnosis b not obvious should 
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be examiued for S. pallida. Tius should be done before any antiseptics ha\e been 
applied or antibiotia administered. The sore sliould first be cleaned with a swab 
and its edge scraped, or a fairly dem puncture made in its margin with die point o{ 
a scalpel or a vaccination lancet. The sore should then be squeezed and the sc^ 
coUeacd after it has oozed for a few minutes. When the necessary apparatus is st 
hand it is better to examine tlie spedmen at once by dark-groimd illuminatioa; if 
it has to be sent a^vay, the serum should be allowed to run into a capillary tube, of 
wUch both ends may be sealed Tvith candle grease. Spiral organisms other than 
T. pallidum may be seen in specimens obtained from the genitals or the inouth, but 
they arc largely eliminated by taking care to clean llic surface of the lesion before 
collecting the spedmen. Organisms should not be accepted as T./ialfidma unless they 
are characteristic in appearance and movement. Alternatively a good method is to 
puncture the nearest enlarged iympliatic gland and aspirate a little of the gland fluid. 
A moderately stout hollow needle is inserted obliquely into the gland, and a few 
minims of sterile normal saline are injected into it. The gland is massaged and 
aspiration applied by a syringe. 

Clinically, primary sypmlitlc sores are distinguished from others by the long 
incubation penod, comparative painlessness, colour, indolence, surrounding infiltra- 
tion, slighter tendency to bleed, indolent enlargement of neighbouring Ijiuphafic 
glands, and the presence of T. pallidum. The length of the incubation period b s 
guide only when the patient has not been exposed to infection for more tlian 10 days- 

Various conditions which are commonly found on the genitalia may give rise 0 
difficulty in diagnosis. Several of the more important requ&c brief mention. Herpa 
genitalis appears as grouped vesicles of pinhead size which break down to siw 
circular erosions. TEct cause irritation but they arc not indurated. Chaneroid m 
an incubation period of only a few days ; the sore is painful and destructive, and the 
edges are undermined. Usually there is more ilian one sore. There may 
accompanying bubo which tends to suppurate and to break down with the fonnanon 
of 3 c^croiaal ulcer in the groin. Infection with both syphilis and chancroid occurs 
sometimes and therefore to exclude the tfiagnosis of syphilis ft is important to repeat 
the microscopic test at inter>'als until the sore heals and to test the blood scrum at 
least monthly for 3 months. 

Scalielic rum on the glans and skin of the penis are mound-likc and not eroded or 
indurated. 

STObiiitic chancres in parts of the body other than the genitals are often ovir- 
lookcd, mainly because the possibility of syp^itic infection m not considered. Um- 
btcral tonsilbtis should arouse suspicion, cspcdally if associated with painless enlarge- 
ment of lymphatic glands in the upper part of the anterior triangle of the neck on 
the affected side. Similarly, the due to the nature of a syphilitic chancre on w-t 
lip may be given by enlargement^ of lymphatic glands of the submaxillary gmup- 
A primary sore affecting the terminal phalanx of a thumb or finger often simulates 
a whitlow ; the sypliilitic sore is more brawny and more indolent. 

StcoNDAKY Stage.— The msculo-roseolar sypbUide is fairly easy to distingu^h 
by the history of a primary sore with indolent adenitis, by the subcuticular, decp'J 
grounded appearance of the spots, which very rarely itch and are pin^ in 
and by the association of positive serological reactions. Other er^emata arc brighter 
red and irritable, and often affect the badts of die hands. The ordinary dome-shapw 

H ular ^hilide is usually easy to distinguish from a non-sypl^tic eruption. 1 “' 
irated feci of the papule, its sliining appearance when pinched, its readiness to 
scale, its dull-red colour and its assodation with lesions of the mouth and throat are 
all valuable d^gnostic signs. The different appearances which a papular syphih” 
presente in cbffcrcnt parts of the body, such as dry papules on the trunk and mos 
areas of the limbs and rnoist papules in the perianal area, on the scrotum, between 
the toes and in other moist warm parts, contrast strongly t\ith non-syphilitic derm** 
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toscs, which are true to type, wherever situated. The microscopic test should alicays 
be applied to the exudate from the lesion in assy doubtful case, and rarely fails to clinch 
the diagnosis, even with papulo-pustular or pustular syphiUdes. 

Among tlie eruptions which may be confused with syphilitic rashes is that of 
urticaria pigmentosa, but with this condition the spots are dark and are not raised, 
and on rubbing the macule a wheal is fonned. The blood seruna may give a doubtful 
or even positive reaction in such a case, but the titre of a quantitative test is consider- 
ably lower than that usually given by the blood of a patient with seojndary syphilis. 
Seborrheea is more superfidal and is more scaly, the scales being greasy. Pityriasis 
rosea is often mistaken for syphilis, but the lesions are brighter in colour ancf more 
irritable ; they tend to become annular, with their centres covered by br ann y scales. 
Ringzsorm is more superficial and irritable, and the fungus can be found in scrapings 
from its border. Tinea cruris or dkobids itch affects a triangle at the upper and inner 
part of the thigh ; it is brighter red, more irritable and quite superficid. Drug rashes 
are more inflammatory and irritable ; they appear more suddenly, and are usually 
associated with a history that the patient has taken a drug which is known to cause 
such an eruption. The eruptions of specific fevers are usii^y accompanied by more 
pronoimced constitutional symptoms. Acne spots are pustular and show more inflam- 
matory reaction than seamdary syphilides and they affect the upper part of the chest 
and the back between the shoulders, rather than the flanks, loins and limbs. The 
spots of molluscum contagiosum are white and urabilicated, and caseous matter can 
be squeezed from their centres. Lichen ruber planus is characterised by flatter, smaller, 
poly^nal spots of a violet tinge and waxy appearance ; it is more irritable. Psoriasis 
IS usually superfidal, bleeds at a number of points when slightly scraped, and affects 
the feasor rather than the fle.T:or surfaces of the lunbs •, the s(^es are more silvery, 
and in mobt situations the rash remains true to type, contrasting with the syphillde, 
which becomes the moist papule or broad condyloma. Varicellar spots are vesicular 
at one stage and more supe^i^ and irritable. ^V!tb variola there is a prodromal 
stage with fever and backache ; the spots are of uniform character and appear first 
on race and wrists. Pemphigus tegetans may bear a superfidal resemblance to condylo- 
mata lata, but no T. pallidum can be found in serum from the lesions, and usually 
tj^pical bull® can be found elsewhere on the body or limbs. Syphilitic condylomata have 
sometimes been diagnosed as haemorrhoids, but they are usually separated from the 
anal ring by some normal skin. Condylomata acuminata, or geni^ warts, are granular 
and pedunculated. The deeper forms of pustular syphilide which show' consider- 
able crusting, such as the ecthymatous or the rupial, are distinguished from ordinary 
impetigo by the darker colour of the crusts, the drcular rather than linear shape of 
lesions, and the greater degree of tissue destruction below the crusts. Scabies 
is sometimes mistaken for a crusted syphilide, and the reverse is also true. The 
individual scabietic lesion is often easy to recognise where it has not been scratched, 
on the wrists, and between the fingers, but it is well to remember that scabies and 
sjphilis often co-exist. 

Secondary syphilitic lesions of the mouth can usually be diagnosed by the char- 
acteristics described. Vincent’s angina is a possible source of error, but the condition 
is painful and the microscopic finmngs are characteristic. 

Tertiary Stage. — ^An indolent swelling, or an tilcer preceded by a swelling, 
should alwaj's arouse a suspicion of syphilis. Denial of primary sore, or of secondary 
lesions, is of no importance, for they may never have appeared or have been forgotten 
long ago. The positive serological reactions may mislead, for by no means all swellings 
and ulcers in syphilitic patients are tliemsclves syphilitic. On Ae other hand, negative 
urological reactions are strong but not absolute evidence against tertiary syphilis. 
Space does not permit enumeration of the many conditions from which the lesions 
of tertiary syphilis may have to be diagnosed. An occasional source of error is 
epithelioma in the mouth, whidi is more apt to be painful than a gumma and to 
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appear as a lesion with a raised rolled everted edge. The onset of the condition is 
freV«ntly determined by old syphilitic glossitis and the presence of positive blood 
serologic^ tests may obscure the diagnoas. Varicose uicerattm on the legs may liave 
to be diagnosed from gummatous ulceration. The ulcers are usually much less 
regular in contour, less sharply punched out, and associated with more evidence of 
acute inflammation and of venous stasis. 

Treatment. — Preventive. — The value of any method of prevention of syphilitic 
infection has always been difficult to determine. Local cleansing and the use of 
antiseptics have been recommended and practised for many years, but with any such 
proceuure the failures are obvious enough but the successes are never known. Clearly 
no method of disinfection is likely to be successful unless it is promptly applied. The 
genitalia should be washed well with soap and water and then steeped for some 
minutes in a mercurial soluDon such as 1 : 2000 mercuric potassium iodide, or 1 : 2000 
oxycy'anide of mercury. The parts should then be anointed with an ointment, such 
as Gauducheau’s, viz., mercury cyanide, 0-10; thymol, 1*75; calomel, 25 00; 
lanolin, 5000; liquid paraffin, 1000; soft paraffin to 10000. Some solution of 
mercury oxycyanide 1 : 4000 may be injected into the urethra after urination. For 
females washing of the external genitals, followed by inunction %vith ointment should 
be practised as for males and should be followed by a vaginal douche with mercurial 
solution such as 1 : 4000 oxycyanidc of mercury. Any prophylactic measure may 

E nt only the appearance of the chancre and should therefore be followed by 
tests for at least 3 months. 

Prophylaxis by ingestion or injection of antisyphilitic remedies should not be 
practised, because the effect may be to mask the symptoms for many months without 
curing the patient. Since the introduction of penicillin for the treatment of sjphili* 
a good deaf has been said and written about the desirability of abortive treatment of 
the patient who has taken a risk of contracting syphilis. To give such treatment ii 
tantamount to accepting the diagnosis, and lopcally, should be followed by obsertt* 
tion and testing for at least 2 years with due restrictions as regards marriage and family 
life. Quite apart from the prolonged an.\iety involved there are obvious disadvantages 
to the patient, w lio in most cases can be pronounced free from infection with certainty 
after 3 months. 

Acddental infection of fingers. Ups and other extra-genital parts is best prevented 
by avoiding contamination with fresh secretions from patients in the early sUges of 
infection. They should be warned of tbc risks arising from sharing table utensih. 
mockery and house linen with others. They should not kiss others nor talk direroy 
into people’s faces, and articles which they have used should be dipped in ''^^7 . ^ 
water. A further precaution is to smear open lesions with a mercurial ointment. 
modern methods of treatment the secretions cease to be infectious within 24 hours. 

Curative. — The remedies most commonly employed for the treatment of sypnito 
have b«n preparations of (1) arsenic, (2) bismuth, (3) mercury. (4) penicillin Md 
(5) iodine. The first four destrew the parasites ; the last promotes the rernoval oi 
granulomatous tissue. The posiDon of the most recent remedy, penicillin, 1* * 
matter of some discussion. Most workers are now convinced that rt alone is sulfiaflit 
for the successful treatment of almost every case of syphilis, but others, thougn 
admitting the powerful anti-spirochattal properties of penicillin, prefer to supplement 
It vvith other reinedies. The differwit remedies wiU be described separately beiore 
discussion of their use in the management of syphilis. 


(1) ARSENICAL PREPARATIONS 


In consideration of the fact that most workers in this field no longer employ 
'■^ference to their use in the treatment of syphilis will be made m tbe 


these 
past tense 
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They are organic compounds in which arsenic is triralent or pentavalent. The 
trivalent preparations were the most frequently used for most forms of syphilis; 
the pentavalent preparations were used chiefly for syphilis of the central nen’ous 
system and for syphilis in infants. 

fo) Tkivalcnt Absenical Remedies.— The first of these was ” 606 ” or the 
Ehriich-Hata remedy, which ivas first introduced in 1910. There have been many 
of these compounds with different trade names which were apt to be confusing, but 
all except oxophenarsine have been subject to Regulations under the Therapeutic 
Substances Act, imder which, besides the requirements of certain tests for toxicity 
and therapeutic potency, each must bear on its label an official name according to 
its chemi^ constitution. The following are the principal remedies in this class : 

a Arsphenamine, or the dihydrochforide of dioxy-diamino-arsenobenzene, 
is the original " 606 ” or salvarsan ; it must have an arsenical content 
of not less than 30 per cent, and not more than 34 per cent, (ii) The disodium salt 
of (i), or sodium salvarsan ; it contains about 20 per cent, of arsenic, (iii) Neo- 
arsphenamine, or the sodium salt of dioxy-diamino-arsenobenzene-methylene- 
sulphoxylic add, which is the original “ 914 ”, or ncosalvarsan ; it is sold under 
the trade names Evarsan, Neokharsivan, Ncosalvarsan, Novarsan, Novarseno- 
billon and Novostab; it must contain not less than 18 per cent, and not more 
than 21 per cent, of arsenic, (iv) Sulpharsphcnamine, or the sodium salt of 
dioxy-diamino-arsenobenzene-metnylene-sulphurous add ; it is sold under the 
trade names Kharsulphan, MetarsenobUlon, Myosalvarsan, Sulfarscnol and 
Sulphostab, and its arsenical content is the same as that of neoarsphenamine. 
(v) Arsphenamine glucosidc or Stabilarsan; the arsenical content of the dose 
stated on the label equals that of the same dose of neoarsphenamine. (vt) Silver 
arsphenamine. (vii) NeosUver arsphenamine. (vnii) Oxophenarsine. 

Each of these preparations except oxophenarsine bears the name ” arsphenamine ” 
in its official desienation, and these as a group vdll be referred to as the arsphenamine 
preparations. Ail but the diglucoside are in powdered form, sealed, in stated doses, 
m glass ampoules containing a neutral gas. All the powders are yellow except the 
silver preparations. All oxidise and become increasingly toxic on exposure to air 
and must consequently be made up and administered as soon as possible after the 
ampoule has been opened. Oxidation in an ampoule, through a flaw in the glass, 
makes the powder become darker and sticky. Arsphenamine diglucoside is in solution 
and ready for use when drawn from the ampoule. It must be used before the expiry 
date stated on the label. 

Arsphenamine (606) is therapeutically the most active of the arsphenamine prepara- 
tions, but was little used outside the United States of America because of the com- 
plexity of its preparation for administration and of its greater tendency to cause 
serious reactions on the day of injection, 

Neoarsphenamine was much the most commonly used of all the arsphenamine 
preparations. In equivalent dosage it is less active than arsphenamine, but is more 
^ily prepared for administration and causes less general reaction. It causes too 
much pain to be given by the subcutaneous or intramuscular route, and was, therefore, 
given intravenously. 

dulpharsphenamine was given by the intramuscular or deep subcutaneous route. 

It causes comparatively little discomfort when administered in this way. Being 
relatively stable, its action is inferior to that of neoarsphenamine when it b given 
intravenously, and even when administered subcutaneously its effect b barely equal 
to that of intravenous neoarsphenamine. It is more prone than the other arsphenamine 
preparations to cause blood dyscrasbs. 

Arsphenamine diglucoside is a convenient preparation in that it b ready for use 
^hen drawn from the ampoule, but its immediate effect in causing disappearance of 
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T.paUidttm from the secretions of early lesions is not so great as that of neoarsphenamine 
in equivalent dosage. Silver arsphcnamine and neosilver arsphenamine are emerj'- 
coloured powders. They are more active but also more toxic than the other arsphcna- 
mines and were therefore given in approximately half the standard dosage of tlie 
latter. They were sometimes useful as a change from neoarsphenamine. 

Oxophenarsine is a comparative newcomer in this field, although it was originally 
tested by Ehrlich ; it is commonly known as arsenoxide. It is believed to be chem- 
ically identical with the spirochaetiddal substance which is formed from the arsphena- 
mine preparations in the body. It is m-amino-p-hydroryphenyl-arsine oxide, and 
is sold in this country as the hydrochloride, Mapharsidc (in the U.S.A. as Mapharsen) 
and the tartrate, Neohalarsine. It is a stable 4»mpound v, htch, during the years before 
penicillin was av-allable, acquired great popubrity, especially in the United States of 
America, and Avas the arsenical compound of cnolcc for the intensive treatment of 


^ neoarsphenamine. It was useful for intensive forms of ti 
in which 3 or more injections of an arsenical were given weekly. 

posage of arsphenamine compounds. — Doses of the different preparations described 
varied greatly with circumstances. Some details of dosage will be given in discussing 
schemes of treatment (rec p. 222). Irtacaseof primary or secondary syphilis it was 
reasonable to aim to bring about rapid disappearance of T. pallidum from the secretions 
of external lesions, and m the case of an adult when there was no contra-indicaoon 
It was the usual practice to start with 0-45 g. neoarsphenamine. 

Technime e/ administration of arsphenamine preparations. — Intravenous route.— It. 
the cue of neoarsphenamine the dose was dissotveil in 10 ml. of distilled ^vater. The 
?c ? eyringe, which was then fitted with a fairly fine needle 

(o.W.tr. 22). The technique was that of any intravenous injection. The median 
oasilic or other convenient vein was distendeu by fixing an elastic band round the 
upper arm and asking the patient to grasp a roller bandage. The operator looLed 
^ong the vem and steadied it with the index finger of his spare hand laid on the skin 
below the site. The eye of the needle was made to look anmy from the skin and the 
shaft of the needle held almost parallel to it. The point'of the needle was insetted 
into the vein and a pull on the piston caused blood to flow back into the syringe, 
indicating that the needle was properly within the vein. The rubber band was then 
released and the piston slosoly pressed home. After the syringe had been emptied, 
a litUe blood was aspirated into it to clear the needle of any solution. 

Ueep subcutaneous and intramuscular routes. — Arsphenamine remedies are believed 
to nave a greater therapeutic effect when administered subcutaneously or intra- 
muscularly, but most of them cause too much pain when given in tliis way; almost 
Je only one which could be employed for the purpose was sulpharsphenamme. The 
dose was issolved m distilled water, or in a glucose solvent iontaiing an analgesic 
I" "'l'« CMC M lilUc M I ml. might be used, but 2 oil 
of the glucose solvent seemed to be more effective in prevenUng local reaction. The 
technique of intramuscular injection is described on p. 217. Deep subcutanecus 
sulpharaphenamine caused leas pain than intramuscula? injection and 
nfihe ef?/ ptefemble It v™ given as follows ; In the upper and outer quadrant 
bv “"■“y f™® *= underlying 

“«1 fingers of the left hand, and a needle (S.W.G. 
duaS -fbe ineenefi obliquely at the base ot the pyramid thus pn>- 

thc fMejaoverwS! ™ made to nnderron the fat so that its point might scrape on 
necdkmd rh/EI '^ fluted muscles. The cliarged syringe was fitted to the 
of lint. ^ given fairly slowly. The site was tlien massaged with a pa<l 

The toxic effects of arsphmamm ptrepttratims are described on page 229, 



SYPHILIS 


215 

Certain other reactions may follow the administration of arsenicals but these are 
not due to the toxidty of these preparations. The commonest of these is the 
Herxhetmer reaction whicli is a focal and genera! reaction which may follow the use 
of a rapidly effective drug, such as an arsenical or penicillin, at the commencement of 
treatment. It occurs in about SO per cent, of cases of primary and secondary syphilis 
in which the first injection may be followed within a few hours by fever, headache, 
malaise, pain in the joints and limbs and exacerbation of the symptoms and signs of 
infection. At tliis stage it is not harmful but the patient should be warned of the 
possibility that it may occur. Ordinarily the reaction occurs within 12 hours and 
la-sts for not more than 24 hours. The cause is unkno^vn and there is little evidence 
to support the theory that it results from liberation of toxins following the destruction 
of large numbers of spirochetes. In the late stages of syphilis the reaction is less 
common and usually slight. In most cases there is no more than slight fever of which 
the patient may be unaware. Occasionally, however, serious restuts have followed 
through exacerbation of severe involvement of the central nervous system, complete 
blockage of a large cerebral vessel or of the opening of a coronary artery, perforation 
of the aortic w’all or of an ancurj'sm, or odema of the glottis in cases of gummatous 
Infiltration of the larymc. Sucli cases are very rare but, even so, they can and should 
be prevented by care in the institution of treatment in cases of late syphilis, in which 
nothing is to be gained by speed and intensity of treatment. Further reference will 
be made to this reaction in tiescribing the effects of treatment trith penicillin. 

Nearo-rearntnea are also not direct toxic effects of treatment with arsphenamines. 
Lesions of various cranial nerves, especially the seventh and eighth, became more 
common shortly after the introduction of the organic arsenical remedies and were 
later shown to be syphilitic recurrences due to the small amount of treatment given 
in the early days of “ 606 They became very nre when bismuth or mercury was 
given in conjunction with the arscnleil remedies. 

ContTMdicaiions to the me of artphenamine preparations.— “TYit use of arsenicals 
was absolutely contraindicated in cases of severe systemic disease such as chronic 
nephritis, Addison’s disease, severe disease of the liver and hemophilia, and also in 
the cases of patients who had shown intolerance to the drugs in the past. In vie%v of 
the fact that an efficient non-toxic substitute is now available these drugs are certainly 
better avoided in cases of diabetes melHtus, alcoholism and of chronic diseases of the 
skin such as eczema or seborrhoea. Older patients showed poor toleration to arsenicals 
and it was customary not to use them for patients over the age of 55 years. 

Precautions to be observed in the me of arsphenamine preparations . — It is essential 
to observe scrupulous care in the technique of injection, especially in the sterilisation 
of ^inges and needles, and careful watch must be kept for the appearance of signs 
of intolerance during treatment. Patients who receive intravenous uijections should 
fast for 2 hours beforehand. The indications for the use of arseniails are now so 
few that these problems seldom arise- Nevertheless, because of the increasing number 
of patients who are becoming sensitised to penicillin it is still important that the method 
of use and the contraindications of the arsphenamines should be understood. 

^ Administration of oxophmarsine compotmds . — These compounds were always given 
intravenously dissolved in 8 to 10 ml. of distilled water, as with ncoarsphenamine. 
Unlike neoarsphenamine, oxophenarsine may be brought into solution by shaking, 
and the solution may be lef^t standing, witliout danger of increasing toxicity. The 
injection was given quickly in order to avoid pain along the vein or venous thrombosis. 
The standard dose for an adult is 0-04 to 0-06 g., and for the routine prolonged 
treatment of syphilb it seemed advisable to give this dose twice weekly instead of 
once, which was the usual practice with standard doses of neoarsphenamine. 

{b) Pentavalent Arsenical Remedies. — The principal remedies of this class 
which have been used in the treatment of syphilis arc: (il Sodium N-phenylglydne- 
amide-p-arsonate (tryparsamide) ; (ii) 3-acetylamino-4-nydroxyphenyIarsonic acid. 
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or acctarsol (KharopheD, Orarsan, Spirodd and Stovarsol) ; (ili) the sodium salt of(u); 
and (iv) the diethylamine compound of Awtylarsan. 

Tryparsamide was the most important of these because of its value in the treat- 
ment of syphilis of the central nervous system. It is a white powder easily soluble 
in water, and the dose for an adult is from 2 to 4 g. (usually 3 g.) freshly dissolved in 
distilled water and injected intravenously once a week. A course lasted 10 to 12 
weeks, and the interval betweetii any two courses was a montli or 6 weeks. 

Acctarsol was introduced in 1922 primarily as a drug to be given by mouth for 
the prophylaxis of syphilis. Subsequently it was used extensively for the treatment 
of infants with congenital syphilis. Acctaisol-sodium and Ace^’larsan were given 
by injection ; their effects were like those of acctarsol. 


(a) MERCURIAL PREPARATIONS 

Mercury was formerly the main remedy for the treatment of syphilis, but it has 
been almost entirely superseded by bismuth. It is now used occasionally in casts 
where injections are impracticable. Mercury and bismuth had the advanuge that 
small amounts of them could be kept in the circulating blood almost continuously, 
so that anti-spirochaetal action was maintained after the arspbenaminc had been 
excreted until it was safe to administer another arsenical injection. This method of 
treatment was based on the view which still prevails, that it is necessary for an anti- 
syphilitic remedy to be present constantly in the body fluids for a consioerable penod 
to ensure destruction of ali the spirocliartes of syphilis. 

Methods oj admiimtTation.—The oral methoa was much favoured, but vyas apt to 
cause gastro-intestinal disturbance; like other oral remedies for syphilis it had the 
disadvantage that regularity of treatment depended upon the memory’ and co-operation 
of the patient. Mercury by mouth is still occasionally useful when s patient ewaot 
take injections or continue injections or remain under close observation. The follow* 
gr. lto25(2) 


perchloridi, min. 30 to 60. The latter is often prescribed in a mixture with potawi® 
iodide. The first five of these were usually given in the form of pills, often combined 
with a little opium, e.g. pulv. ipecacuanha et opii gr. 1 to 2, or extractum opii gr- 1 
to counteract the irritant effect of the metal upon the gastro-intestinal tract; bjit it 
is better to prescribe the sedative separately, and to regulate the dosage as requuea- 
It was customary to give courses of 6 weeks’ duration, gradually increasing the caoj 
intake of mercury until slight signs of stomatitis appeared, and tlien to reduce the 
dose. An adult patient could usually take from J to IJ grains of the y ello'v or the 
green iodide given daily in this way. Rest periods between courses varied from 1 W 
4 weeks. 

Inunction was a useful method of administering mercury. It had to be done by 
a skilled rubber, and had the inconvenience of soiling the skin and clothes. F*'® 
to 10 g. of mercurial ointment, unguentum hydrargyri BJ., containing 30 
cent, of mercury, were rubbed for 20 minutes into the skin of thighs, calves, awA 
chest and back on successive days, avoiding hairy areas because of the danger « 
mUiculitis. A bath was taken on me sixth day and the cycle restarted on the seven 
The nurnber of rubbings in one course varied from 60 to 200 ; the length of a cou^ 
depended on the patient’s tolerance, which was judged by the state of the gums, 
maintenance of weight and general well-bdng, 

Intramuseular injections of mercury are no longer used because bismuth adminis* 
tered m this way is more effective, less toxic and less painful. Deuils of intramuscuur 
prcMraUons of mercury are therefore omitted. 

The tome effects oj mercury are conridcred on page 233. 
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(3) PREPARATIONS OF BISMUTH 

Bismuth was applied to the treatment of syphilis by Sazerac and Levaditi in 1921, 
and has supplanted mercury in all cases for which intramuscular or deep subcutaneous 
injections of hea%’y metal are indicated- Because bismuth is more effective and better 
tolerated than mercury the almost universal practice before the introduction of 
penicillin was to use bismuth in conjunction with arsphenamine preparations for the 
treatment of syphilis in all stages, except general paraijais. 

Bismuth is administered almost exausively by the intramuscular route, and many 
different preparations are available. They may be classified according to their solu- 
bility as follows : (a) solutions in water ; (6) solutions in oil ; (c) suspensions of 
bismuth metal or insoluble salts of bismuth in watery or oily media. Absorption 
and excretion are most rapid with the watery solutions and least so with the 
insoluble suspensions. 

iVaiery solutions are now seldom used because, on account of rapid absorption 
and excretion, they are very apt to produce toxic effects. Oily solutions contain 
organic lipo-soluble compounds dissolved in oil. In absorbability they are inter- 
mediate betu’een watery solutions on the one hand and insoluble suspensions on the 
other. The following preparations of this kind have been used in tliis country. 
They are described by their proprietary names without details of their chemical 
formula which are rather complex. The bismuth content per millilitre is stated in 
brackets after each preparation : Bivatol (0 035 g.) ; Cardyl and Neocardyl (0 05 g.) ; 
Neo-olesal (003 g.) and Stabismol (0*1 g.). If these preparations are used it is 
advisable to give two doses each week at intervals of 3 to 4 da)^, because of the relative 
rapidity of absorption and excretion. Insoluble suspensions of bismuth have been 
those most commonly used for antisj'philitic treatment. Only three of these arc 
Included in the British Pharmacopeia, namely: (1) injectio bismuthi, B.P., which 
is^ predpitated bismuth in a dextrose solution with crcsol containing 0-2 g. of 
bismuth per ml. (2) injectio bismuthi oxj'chloridi, B.P., which is a wate^ 
suspension of bismuth oxychloride containing 0*13 g. of bismuth per ml. (3) injectio 
bismuthi salicylatis, B.P., which is a 10 per cent, suspension of bismuth salicylate 
m olive oil with camphor and phenol containing about 0-6 g. of bismuth per ml. 

Technique of injection . — The technique of intramuscular injection is simple. By 
far the best site is the upper and outer quadrant of the gluteal r^on; the upper 
third of the vastus lateralis muscle and the deltoid muscle are much less satisfactory. 
A needle of S.W.G. 20, inches long, is introduCTd almost to its full length, per- 
pendioilarly to the skin surface. The base is examined to see that no blood is oozing 
from it, the syringe is applied, the piston partially withdrawn to make sure that the 
point of the needle is not within a vein, and the piston is then pressed home. The 
needle is withdrawn and the site is well massaged with a ball of cotton wool. Before 
an_ insoluble preparation is drawn into the syringe, the suspension should be well 
mixed, either by stirring with a glass rod or by energetic shaking of the bottle. 

. . effects of bismuth . — The toxic effects ate few. Care must be taken to avoid 
injecting preparations of bismuth into veins because they are then highly toxic and, 
if an insoluble preparation is used, pulmonary embolism may result. 

Stomatitis.— slaty-blue line commonly appears at the margin of the gums of 
patients receiving this treatment, especially adjoining the molar teeth. It is due to 
the fonnajlgn and deposition of bismuth sulphide and is only found in association 
With infection of the gums and pocketing. The appearance of the blue line is not 
m Itself a bar to the continuation of treatment, but if the gums become swollen, 
tender and spongy and bleed easily the treatment must be stopped. In some cases 
in which oral hygiene has been neglected, ulcerative stomatitis may supervene. Treat- 
ment is preventive by preliminarj’ dent^ care. The treatment of established stoma- 
titis IS by the cleansing of gums and pockets with antiseptics such as potassium 
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djlorate and hydrogen pero'cide or by the use of mouthw’ash containing these pre- 
parations. Good results have been obtained with dimwcaprol (B.A.L.) in the 
dosage recommended for the treatment of arsenical poisoning (see page 231). The 
blue line is vicly to persist for many months after the administration of bismuth has 
ceased. Nephrilis. — Albuminuria is found occasionally, especially wlh the soluble 
preparations. It is an indication to stop bismuth, for oinertrisc the patient may 
develop acute nephritis. The urine ahould be tested before each injection. Intesimel 
dtsltirbance, in the form of colicky pains with, perhaps, constipation or diarrhsa, is 
uncommon. Rarely patients receiving this treatment complain of resllestness, rnmnic, 
rheumatic fains and general depresiton ; the possible relationship of such symptoms 
to the administration of the drug should be remembered. Various eruptions oj the 
sUn have been described as due to the administration of bismuth, including eirfoliative 
dermatitis and purpura, but these complications must be very rare. 

Choice of preparations of bismuth. — In the treatment of syphilis the main value 
of preparations of bbmuth has been to supplement the action of the anenied drugs 
which, because of rapid excretion, produced transitory effects unless given with suds 
frequency as greatly to increase the mddence of toxic twmplications. For the purpose 
of slow absorption and prolonged effect the insoluble preparations have been the most 
satisfactory, and in this respect there has been little to clioose between the three 
preparations recognised by the British Pharmacopaia. The writer has a preference 
for injectio bismuth!, B.P., which, lo addition to being effective, rarely causes local 
pain or tenderness. The oily solutions of bismuth have been recommended for use 
in cases where more quickly acting remedies arc required, but it is difficult to *« 
how tltese preparations could match penicillin or the arscnicals in this respect.^ On 
the other hand the oily solutions were of value in the treatment of those patieots 
who were or became intolerant of the arsenicals in the years before penicilliii ws3 
introduced. 

(4) PENICILLIN 

The general properties and the methods of administration of penidllin att de- 
scribed elsewhere in this book. Here it is necessary only to describe; (a) the wed 
of the drug on the different manifestations of syphilis ; (i) the methods of usmg it 
for the treatment of sypliilis which seem roost effective in the light of knowledge 
available at the time of writing and (c) the toxic effects which may be encountered 
in the course of this treatment. 

Of the various types of penicillin which have been isolated benzyl pcoitiliini 
(penicillin 11 or G), appears to be the most effective for tlic treatment of sypnffi*- 
Investigative work in the United States indicated that pure crystalline benzyl pern- 
cillin gave r«ults which were moderately superior to those obtained with cora- 
mercial penicillin. Commercial penicillin as originally istributed in this coun^ 
was claimed to contain at least 85 per cent, of benzyl pcnidlUn and therefore to be 
an effective drug for this purpose. 

Penicillin, in appropriate doses, baa an ditet upon T. pallidum which is it 
equal to that of the best arsenical compounds, and, correpondingly, its enert tf 
producing healing of the various manifestations susceptible to the action of ‘be 
arsenical compounds is at least equally satisfactory. Penicillin has, of course, ^ 
great advantage over the arsenical compounds that for most patients it is prscuc^j 
non-toxi^ and it is possible to give large doses very frequently with impoiutjj 
A very important therapeutic advantage over the arsenical compounds is that i 
teaches the feetus in ulero far more easdy. It is very effective indeed in prevoiuo? 
fatal mfmmn, or in curing the fatus if it is already infected. For the treatment o 
neurosyphihs, also, the effect of penicillin appears to be superior to older 
of treatment even though the drug appears m the cerebrospinal fluid either m 
small quantity or not at all after inttamuset^r administration of ordinary dos3o ■ 



SYPHILIS 219 

Whether penicillin should be used alone or in conjunction with other antisyphilitic 
remedies will be discussed in the appropriate section. 

Administration and Dosage . — Continuous administration of penicillin was found 
to be impracticable for the treatment of syphilis, because of the necessity of confining 
the patient to bed and the frequency of thrombophlebitis with intravenous drip and 
painful local reactions with continuous intramuscular or subcutaneous administration. 
The method of choice was found to be that of intermittent intramuscular injections. 
At first, the drug tvas dissolved in sterile distilled water or isotonic sodium chloride 
solution, in concentration of 50,000 to 100,000 units per ml., and was injected deep 
into the upper and outer quadrants of the buttocks every 2 or 3 hours, day and night, 
in doses of 20,000 to 100,000 units. Some give the injections into the outer thigh 
muscles or the deltoids, but general experience indicates that injections into the 
buttocks cause far less discomfort to the patients. Subcutaneous injections are less 
satisfactory because they need to be given in more dilute solution and may cause 
painful local reactions. 

PenidUin has been given intrathecally but the earlier impure preparations were 
apt to cause dangerous toxic reactions. In view of the evidence that good results 
are obtained by intramuscular administration in cases of neurosyphilis, the intrathecal 
route is better avoided. 

PenidUin by mouth is said to require dosage five times as large as that used 
intramuscularly. For outpatients suffering from syphilis this method of treatment 
is inadvisable because of the difficulty of ensuring that the prescribed doses are taken. 
There is, also, considerable individual variation of absorption of the drug from the 
gastrodnlestinal tract. For these reasons penidllin by mouth is not recommended 
for the treatment of syphilis. 

Various preparations have been devised to delay the absorption of penicillin when 
^ven by intramuscular injection, by suspending it in media which repel moisture. 
The first^ effective preparation of this kind was a suspension of ^Idum peniciUin in 
arachis oil thickened with 4*8 per cent, of beeswax. A more satisfactory preparation 
is proedne penicillin which is a chemical compound between procaine and penicillin 
and i^y be administered in oiiy or watery suspension. It is painless, non>toxic and 
effective. Effective blood levels of penicilUn can be maintamed for as long as 24 
hours by an average single dose of 600,000 units of procaine penicillin contained, in 
the case of the oily suspension, in 2 ml. of oil. This method is therefore applicable 
to the treatment of outpatients. A further development is the addition of the water- 
repellent aluminium monostcarate in 2 per cent, concentration to oily suspension of 
procaine penicillin of fine partide size. This still forther prolongs absorption so that 
the effect of an average dose may extend over several days. A preparation now under 
trial b benethamine-penicillin (N N^-dibenzylctbylencdiamine dibenayl-peniciIJin). 
It has been shown that after single injections of 2-5 mega units of thb preparation 
therapeutically effective levels of penidllin can be found in the blood stream for 
^ weeks or even more. It b hoped tliat by thb means the treatment of 85q5hilis 
penicillin may be restricted to one or two mjections. 

_ Toxic effects of penicillin . — Penidllin k relatively non-toxic except when given 
|ntratbecally. Serious reactions have been rare although in recent years some deaths 
have been reported from anaphylactic shock of patients who have become sensitised 
m the course of earlier administration of the drug. Precautions which should be 
taken to avoid thb dangerous reaction arc described on pp.lO, 220. Local, systemic 
a^nd cutaneous reactions were common with earlier impure preparations'but they 
have become much less so with tlie pure preparations now available. The more 
senous reactions reported include thrombophlebitis after intravenous injection or 
generalised exfoliative dermatitis resulting from semitisation 
uther effects are fever of varying degree, reactions like serum sickness with fever* 
scarlatimform or morbilliform rash and arthralgu or serous effusions into joints’ 
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local vesicular eruptions, urticarial and other rashes, including generalised erjih- 
ematous macular and maculo-papular eruptions, resembling erjlhema muldforait 
in some cases. Patients with a pre-existing fungtis infection liavc sometimes 
experienced exacerbation of that infection following injections of penicillin. 

With the exception of urticaria o«Kt of tliesc reactions have been uncommon. 
Some seem to have been due to impurities in the drug but some are certainlj due to 
peniciUin itself. Scxcre reactions immediately following upon injections of prooine 
penicillin in watery suspension have been described. The patients were excited and 
noisy, and in one case, violent; they complained of a feeling of impending death. 
The reaction was attributed to acciaental intravenous injection of the prepantion. 
In cases of reactions attributed to sensitisation the administration of anti-lusuminc 
drugs has given relief from symptoms in some instances. 

Jarisch-fJerxIieimer reaction. — ^This reaction has been considered in relation to 
treatment with the arscnicals (see page 21S). With penicillin the effects are very sitcihr, 
but certain aspects of them require special consideration. The reacdon is not un- 
common in cases of neurosyphilis treated with penicillin. Ordinarily, the results 
are not serious, but severe effects have been reported, including exacerbations of 
psychoses, convulsions, transverse myelitis, mania, hallucinations, exaccrbaiions of 
lightning pains, paretic deterioration progressing to death and optic atrophy progra- 
sing to blindness. It has been suggested that patients wiili late syphilis should com- 
metice treatment with very small doses of pemcillin with gradual increase of dosw. 
hut experimental work has shown this to be an ineffective precaution, indiating that 
the reaction is of the all or none type. It docs not occur with minute doses but dot* 
occur when the trigger dose is reached and then witJj full force, irrespective of tbe 
size of the dose. In moat cases the reaction can be prevented by a preliminary count 
of injections of bismuth, which, of course, acts much more slowly and seldom product* 
this effect. Bismuth, however, will not protect from the Jarisch-Hcrxhctmer reaction 
in cases of general paralysis. 

It was thought possible at first that penicillin might cause abortion in casts of 
pregnancy in women, but further experience indicates tliat it has no such effect 

I’stients who are susceptible to procaine may possibly develop sj-mptom* o' 
procaine poisoning after receiving injections of procaine penicillin suspension. Tm 
average dose of 600,000 units of this preparation contains 240 mg. of procaine, bul 
absorption is so slow that it must be vciy uncommon for a patient to develop a c®”' 
centration of procaine in the blood whicli produces toxic effects. Susceptibility » 
procaine Is, in any case, rare. Suspicion of undue susceptibility may be put to 
test by intracutancous injection of 0-1 ml. of a 1 per cent, solution of procame. 

The effects of pcnicillsn on the diagnosis of syphilis . — Penicillin given for other dlse^ 
13 sometimes a source of confusion in the diagnosis of syphilis. For instance, stn0« 
difficulties may arise in the cases of patients treated with penicillin for pneumoWJi 
or for surgical infections, who are later found to have positive serological tests p 
syphilis. In such cases it U necessary to distinguish between biologically false posit')' 
results and true positives which mdicale that the patient is suffering from s^-phi'is 
The decision requires careful study of the patient and, if necessary, examination 
testing of contacts. The treponemal immobilisation test (Nelson's test) may help 
If the result of careful investigation leaves the diagnosis in doubt and the 
treatment has been inadequate by accepted standards, then full treatment should w 
given follow ed by the necessary observation and tests presently to be discussed. 

If the patient has acquired early syphilis and gonorrhma at the same time, P""? 
given for treatment of gonorrheea may delay or even suppress the lesions of syP^'* 
without curing the patient. On this account it has been customary to observe tr 
following rules when giving penicillin for the treatment of patients with 

(a) All patients with gonotchem should have blood taken for routine tot 
for syphilis before treatment is given. 
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(6) The dosage of penicillin for gonorrhcea should be the minimum con- 
sistent with the probability of a good result. Details will be found on page 65. 

(c) Penicillin should not be used for the treatment of patients with gonorrhcea 
who also have lesions suggestive of syphilb until those lesions have been fully 
investigated. 

(d) All patients treated with penicillin for gonorrhcea should remain under 
observation with monthly serological tests for at least 3 months, and a final 
serological test should be performed at the end of 6 months. 

(e) A sharp febrile reaction within the first 24 hours after the use of peni- 
cillin for gonorrhcea suggests the possibility of concurrent early syphilitic infec- 
tion. It has been shown that the Jarisch-Herxheimer reaction may occur in 
the incubation period of syphilis. 

(5) IODINE PREPARATIONS 

Iodides promote the absorption of syphilitic granulation tissue and may 
be useful in the later stages of infection. Potassium iodide is most often given by 
mouth in dozes of gr. 5 to 30 thrice daily. It is usually prescribed with alkali to avoid 
gastro-intestinal disturbances. Most patients tolerate gr. 5 to 10 three times a day 
without difficulty, but iodism may result from higher dosage. The common mani- 
festations are due to increased flow of secretions, causing coryza, salivation and 
lacrimation. There may be pain over the accessory nasal sinuses. Sometimes the 
drug produces an acneiform eruption. The benefit to be derived from this remedy 
is not now sufficient to justify perseverance with it in the face of major discomfort. 
Sodium iodide is probably the best preparation for intravenous injection. After 
testing the patient’s tolerance by giving some potassium iodide by mouth, a dose of 
gr. 150 of sodium iodide dissolved In 100 ml. or more of sterile distilled water may 
be given intravenously every 24 to 48 hours up to a total of 20 to 30 injeaions in a 
course. 

The Treatment of Acquired Syphilis. — ^The main principles to be observed 
in the treatment of syphilis are as follows : (!) treatment should begin as soon as 
possible. The earlier treatment Is begun the better the results ; (2) the amount and 
duration of treatment should be suffiaent to ensure the probabUity of cure but over- 
treatment should be avoided ; (3) due attention should be given to the general health 
of the patient; (4) observaflon and testing after treatment should be careful and 
prolonged. There are some failures following even the best methods of treatment 
and long observ-ation may be necessary before these can be recognised. 

EARLY SYPHILIS 

There has been some division of opinion on the question as to whether penicillin 
alone is sufficient for the treatment of cases of early syphilis or penicillin should be 
supplemented by a full course of treatment with an arsenical and bismuth or with 
bismuth alone. Those who have advocated the use of penicillin alone have based 
their argument on the high proportion of successes obtained and the absence of toxic 
effects following this treatment. Those who have taken the contrary view have argued 
that the reported incidence of relapse following penicillin alone, which has been as 
high as 15 per cent, in some series, is considerable and that in any case experience 
with penicillin has been insufficient to justify absolute reliance upon it. 

_In this country clinicians were first inclined to support the more conservative 
attitude, but with increasing experience it has become evident that the addition of 
•irecnlcals and bismuth to penicillin docs not increase the proportion of successes in 
^ treatment of early syphilis but docs add to the incidence of major and minor toxic 
effects. With the decline in the inddence of early syphilis in the population of this 
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country and of the United States the failures of treatment m ith penicillin alone ha« 
become considerably fewer, and it seems reasonably dear that a number of so-callcd 
infectious relapses were in fact reinfections ; the ttvo conditions often cannot be 
distinguisiied with certainly. ITius penidUin alone is the treatment of choice. 
Experimental work in the United States has indicated that if crj'stalline benzyl peri* 
dllin is used in watery solution in the treatment of early sj^ihilis the optimum dose 
is about 5 million units and the optimum duration of treatment ab)Out 7 to 8 days. 
Injections should be given day and ni^ht at intervals of 2 to 3 hours. An effecti« 
method of treatment is to give 100 injections each of 50,000 units intramusculady, 
every 2 hours day and night. For sudi treatment It is necessary to admit patients to 
hosmtal. 

To m’oid admission to liospital and to reduce the number of injections procaine 
penicillin may be used in oily or wmtery suspension or, better still, In oily suspension 
containing 2 per cent, aluminium monostearate. A satisfactory method b to gire 
10 consecutive daily intramuscular injections each of 600,000 units, totalling 6 million 
units. 

Success from this treatment may be anddpated in 95 per cent, or more of the 
cases. 

Those who advocate the addition of a full course of arsenicnis and bismuth to 
standard dosage of penicillin recommend additional treatment of the following kind : 
lit Week . . . . Neoaraphenamine 0 45 g. intravenously. 

Bismuth metal 0-3 g. intramuscularly. 

2nd to lOt/i Week . . Neoarsphenamine O-C g. intravenously. 

Bismutn roetal 0'3 g. Intramuscularly. 


Ozophenarsine may be substituted for neoarsphenamine in dosage of 006 g 
twice weekly. 


The practice of using arsenieab is steadily diminishing in favour. The results cf 
our own experience indicate that they now have no place in tlie routine treatmeot 
of STOhillS. 

Observation after treotwent.— Following treatment with penicillin the patient 
should remain under dose observation with monthly clinical examinations and tests 
of the blood for tlie first 6 months, and thereafter examination and blood tests even' 
3 months for at least 2 years. During the period of observation the cerebrospiiul 
tluid should be tested. This is often done at the end of 6 months after the coffipletion 
of treatment and again, finally, 2 years after treatment It is, however, very imrammoit 
to find changes in the cerebrospinal fluid after treatment with penicillin which proves 
effective m other respects, and a point against early lumbar puncture is the fact that the 
procedure can produce a severe reaction wltich may make the patient quite determine® 
not to repeat the experience. If, therefore, the cerebrospinal fluid is examined and 
found to be nomwl at some time during the second year of observation after treat' 
ment, it need not be tested again. If, however, the blood tests remiun positive beyond 
the expected period, or if a relapse occurs, it is always advisable to test the fluid canier- 
. of observation cure may be presumed, but it is customary and 

advisable for the patient to be examined and to have blood tests once a year for some 
years after tins period. 


Failures of Ueatment.~i:ht critical period for the development of clinlcd or 
serological relapse is between the fourth and ninth months after treatment, although^ 


“ r, , * - ...w ......Ml aim Ilium ulomns alter ireanncul, 

lapses, or possibly reinfections, have been observed as earlv as 4 weeks and as bw 
as 3 years. •’ 


The indications for further treatment arc three in number : 
tv i*) When the relapse is of llie muco-cutaneous or infccuo^ 

difficult or impossible to besure that the patient has not been reinfected- 
cases of tme relapse are often resistant to treatment and on re-treatment it is advmD'C ^ \t 
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to double the original dosage of penidllin and to consider the possibility of giving, 
in addition, one full course of neoarsphcnainine and bismuth. The birth of a syphilitic 
child to a treated syphilitic mother is a form of dinical relapse. 

(2) Serological relapse . — ^This is said to occur when tests originally negative, as with 
sero-negadve primary syphilis, become positive; or tests originally positive become 
negative and then positive again ; or tests originally positive show at first no change 
or decline in the quantitative litre, but subsequently show progressive rise in litre ; 
or uben tests of the cerebrospinal fluid, origiiiwy negative, become positive. Sero- 
logical relapse commonly precedes clinical relapse. 

(3) Serological resistance . — ^The decision as to the period of time after which 
persistence of positive serological tests is regarded as evidence of failure of treatment 
of early sj'philis is an arbitrary one. In much of the experimental work on the subject 
the period was fixed at 1 year after treatment. For the routine management of cases, 
failure may be presumed if the quantitative tests show no fall in litre after 4 to 6 months 
of observation. 


LATE SYPHILIS 

After the third or fourth year of infection the details of treatment depend very much 
on the presence or absence of involvement of viscera and of the nervous system, 
the treatment of which is discussed elsewhere in this work. In these later cases it 
is very important not only to examine carefully the cardiovascular and nervous systems, 
but also to test the cerebrospinal fluid as part of the routine investigation. If tests 
of the fluid are negative they are unlikely to become positive later, and the central 
nervous system is unlikely to be affected. 

Latent Syphilis. — In these cases the only evidence of the disease is the positive 
serological tests. In the past it was shown that such patients who received full 
dosage with arsenicals and bismuth remained in good health after prolonged 
observation in more than 95 per cent, of the cases, whether or not the serolowt^ 
tests became negative. Pensnllin is no more effective than arsenic and bismum in 
reversing positive serological tests to negative in these cases. Full assessment of the 
value of penicillin in these cases will take many years. Its use for the treatment 
of latent syphilis Is based on the assumption that, being of value for early syphilis, 
it must be effective in other cases, which seems a reasonable assumption. Penicillin 
has the advantage of brevity and safety and it is common practice to use it for latent 
syphilis in similar dosage to that recommended for the earlier stages of the disease. 
Many patients with latent syphilis report improvement in general health after this 
treatment. 

Benign Late Syphilis. — ^The evidence is that prompt healingof cutaneous, mucosal 
and osseous gummata, and of other benign late lesions, follows the administration of 
2-4 to 4*8 million units of penicillin. Common practice is to use rather more penicillin 
such as from 6 to 8*4 million units spread over 10 to 14 days. As for early syphilis, 
It is good practice to give a daily injection of 600,000 units of a reliable preparation 
of procaine penidllin. The immediate results are as good as those obtained with 
arsenics^ and bismuth, and there is no reason to suppose that the ultimate results 
\vt11 be inferior. 

The fact that serological tests remain strongly positive after this treatment in many 
, of the cases is not an indication for further treatment. On the other hand, prolonged 
, observation is important and re-lreatmcnt should be undertaken for any evidence of 
dinical relapse or consistent rise in litre of the quantitative serological tests. 

Whether it is justifiable to use penidllin in the treatment of these cases of late 
syphilis without preliminary treatment with injections of bismuth and perhaps iodide 
; by mouth b an open question. The tendency in the United States is to discount the 
^ importance of the Jarisch-Herxheimer reaction in cases of late syphilis except in 
^ certain cases of neurosyphilis. There is no doubt that serious effects of tlus reaction 
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arc rare and they present no problem in the majority of cas«. There remains the 
possibility of some serious effect in an occasional case. It is obviously impossible 
to exclude by clinical examination the contingency of asymptomatic involvement of 
Mtal organs, and nothing is to be gained by speed and intensity of treatment b 
cases of long standing. On general principles, it is well to give preliminary treatment 
with weekly intramuscular doses of gr. 0-3 of injcctio bismuth! for 4 to 6 weeks, 
combining the treatment with gr. 5 or 10 of potassium iodide by mouth three times a 
day. 

ASYMPTOMATIC NEOROSYPIIILIS 

In cases of latent syphilis in which potitivc changes in tests of the cerebrospinal 
fluid indicate involvement of the central nervous system, it is customary to give a 
rather longer course of injections of peniciliin. Common practice is to give a daily 
injection of 600,000 units of procaine penicillin for 21 days, totalling 12,60(3,000 unite 
In these cases the guide to the efficacy of treatment is the cell count and the proteb 
content of the cerebrospinal fluid, ^rliest and most striking is the reduction of 
the cell count which, in successful cases, returns to normal by 10 to 24 weeks after 
treatment and remains normal. The protein content also responds, but rather less 
promptly. Normal values are usually reached by the sixth month and maintained 
thereafter. The Wassermann reaction and colloidal tests improve more slowly and 
may show positive changes for an indefinite period. The response of these 
more prompt and satisfactory with early than late asymptomatic neurosyphilis. The 
usual practice is to ^ve no additional treatment if the patient remains well and toe 
cell count and protein level in the cerebrospinal fluid remain within normal limits. 
Tests of the cerebrospinal fluid should be r^eated at interx’sls of 3 month for toe 
first year after treatment and thereafter yearly for some years.^ 

If further treatment is required a second course of penicillm or, if nece^Ti 
several courses of penicillin should be given. It is doubtful whether the use of tor 
pentavaleni arsenical, tryparsamide, in the treatment of neurosyphilis is now jusMfd. 
If it is to be used it is essential first to ensure that there is no ophthalmoscopic evidenet 
of optic atrophy and that there b no contraction of the visual fields, for the dangerena 
complication is toxic amblyopia. For an adult the usual practice is to conunence 
with an Intravenous injection of 2 g. of tryparsamide dissolved in S to 10 ml. of 
sterile distilled water. Thereafter weekly injections each of 3 g. of the dnig ^ 
given for another 9 weeks, which completes the course. Occasionally, during the 
first course, a patient may complain of subjective visual disturbance such as “slum- 
mering " or mistiness on looking in some particular direction. In such a case the 
injections must be discontinued and should not be resumed. The visual fields shoula 
be charted by perimetry at intervab of 2 weeks during treatment. Several coun« 
of this treatment may be given with intervals of 1 month between the courses, ror 
genuine failures of treatment with penidUin, pyretotherapy is the best form of suppjf* 
mentary treatment This may be pven by inoculation with the parasite of benign 
tertian malaria, allowing 10 or more paroxysms of fever before suppression 
malarial therapy. Alternatively, fever may be given by physical means, as with the 
Kettering hypertherm, or by repeated intravenous injecUons of vaccine such as typhniU* 
paratyphoid vaedne (T.A.B.1. Pyretotherapy is a highly teclmical procedure smo 
should not be undertaken without full knowledge of the technique and of possio'c 
complications and how they may be avoided or treated. 


SYPnil.lS AND MARRIAGE 

For complete safety the syphilitic patient should be advised not to mariy, of 
already married not to cohabit with the partner in marriage, until cure 
sumed following 2J years of observation after treatment. This is the kind of au 
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which is seldom taken and most clinidans are satisfied with lesser standards. If 
treatment appears to have been successful the risk is probably very slight after a year 
of observation and, provided that the partner in marriage is made aware of the slight 
risk, permission to marry or to resume married fife may be given at this time. 


CONGENITAL SYPHILIS 

An infected mother can transmit syphilis to l\cr offspring long after she has ceased 
to be sexually contagious. In general the more recent the infection in the mother 
the more severe the effects of transmitted infection on the feetus. The theoretical 
course of the obstetric history of a syphilitic woman is stated in Kassotcitz's Laxo, 
according to which early pregnanries result in miscarriages progressively later in 
pregnancy, followed by the delivery of stillborn or macerated foetuses at tenn, then 
by living syphilitic infants and finally by healthy infants. This Und of history, 
wliich is presumed to be due to gradual attenuation of infection, is seldom obtained. 
In practice, miscarriages may alternate with stillborn or living syphilitic cliildren 
and a healthy infan t may be bom between two who are infected. It has even occurred 
that only one of twins was syphilitic. It is now generally agreed that infection always 
occurs tram the mother by H^y at the placccfa and that i^ectiaa is not fransraiVt^ 
in the first 3 months of life. It may be assumed that miscarriage in the first 3 months 
of pregnancy is not due to sypliilis. In the past it has been stated that the syphilitic 
placenta can be recognised by macroscopic appearances and, with more certainty, 
by microscopic changes in the chorionic villi. This view is now discredited and it 
Seems clear that examination of the placenta does not help in this diagnosis unless 
T, pallidum can be found, which is seldom possible. 

Symptoms and Signs. — The clinical manifestations of congenital syphilis may 
he divided into three groups, those which appear early, those wluch appear late and 
the stigmata. The early lesions are for the most part infectious and resemble those 
of secondary syphilis in the adult; the late lesions include gummatous lesions in- 
^tinguishable from those of tertiary syphilis ; and the stigmata are scars or deformi- 
ties resulting from early or late lesions. 

(1) Early.— TAe Skin and Mucous Membranes. — The syphilitic infant bom alive 
may show an eraption of large, rounded, dusky-red papules surmounted by buUie 
containing serum or pus, the so-called, bullous eruption or syphilitic pemphigus. The 
fluid contains T. pallidum in large numbers. Some 3 to 4 wee^ after birth, or perhaps 
considerably later, \'arious rashes may appear which are identical in appearance with 
those found in secondary syphilis. The papular eruption is the commonest. All 
these eruptions tend to be widespread, involving the whole of the trunk and the 
limbs, but they may be particularly well-marked in the napkin area, on the skin 
found the nose and mouth and on the palms an<i soles. Annular lesions are particu- 
larly common and there may be extensive crusting. In moist areas, and where the 
rash is exposed to friction, the affected areas may become reddened and glazed. 
Condylomata lata may be found espedally in the ano-genital area, and, where the 
rash is profuse and becomes confluent at the angles of the mouth and nose, ulcerative 
fissures may form. These sometimes leave radiating linear scars, rhagt^es, whicli 
remain as stigmata of the disease. Sometimes the skin is yellowUh, or yellowish- 
brown in colour, the so-called cafS-au-lail tint and if, which is common, there is 
much wasting, the skin may be tvrinkled, giving to the infant’s face the appearance 
"hich has been called the old man look, 'rhere may be patchy loss of hair, chiefly 
at the sides and back of the scalp, syphilitic alopecia. Rarely, the syphilitic infant 
grow an abundant crop of liair, the so-called syphilitic tag. Sypliiliuc papules 
may involve the nail beds, causing infiltration and oozing of serum round the nail 
which may be loosened and shed, syfddlitic onychia. The new nails may be opaque, 
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irregular and narrowed at the base. Mucous patches may be found in the nose, 
mouth, throat and larynx. The nasal lesions may cause discharge from the nose 
which is persistent and may be bloodstained; nasal obstruction may cause difRculty 
in feeding. The nasal discharge is infectious and syphilitic moist papules may appear 
at the margins of the nares. Discharge and obstruction give the typical picture of 
syphilitic snuffles. As the result of laryngeal infection the infant’s may be hoarse 
and raucous. Gross secondary ansrnia is common jn these severely affected infants. 

Lymphadenitis. — Rubbery discrete non-tender enlargement of lymphatic glands 
is common. 

Lircr and Spleen. — As the result of early syphilitic infection the abdomen may 
be grossly swollen, due to enlargement of liver and spleen. Tlie enlargement of the 
liver is due to abnormal persistence of fmtal blood forming islands and to pericellular 
fibrosis, resulting from the spirochztal invasion. 

The bones. — The long bones may be affected In various ways. In the first 6 
months of life osteochondritis is a very common result of congenital syphilis and may 
be detected very early by radiographic examination. In severe cases the ends of the 
bones may be very painful and tender and, because of the p^ on movement, the 
infant may appear to be paralysed, syphilitic pseudo-paralysis, or may scream 
handled. Swelling of the epiphyseal ends of the bones may be obvious. Pathological 
fractures, separation of epiphyses and suppurative arthritis are possible^ sequel*. 
Radiologically, epiphyses may be enlarged ; the epiphyseal line is broad and iire^r; 
the 2 one of provisional ealdfication is sclerotic and shows irregularity like the leeA 
of a saw ; tnere are irregular patches of osteoporosis in the diaphyses, partlculsrly 
at the metaphyseal ends; and there » subperiosteal deposition of new botifc Id 
the second o months of life the signs of osteochondritis disappear, but the evidence 
of periostitis persists and becomes more marked. Successive layers of new bone are 
laid down on the surface of the cortex under the periosteum in regular fashion. 
Dactylitis mav occur in the second year of life. It may cause fusiform sw^iag of 
proximal phalanges of one or more fingers, or, more rarely, toes. Ckorediilis iMJ 
occur in the early months of life and may be overlooked. Iritis is rare. 

(2) Late. — L esions of the tertiary type may appear as early as the third year of 
life or at any time subsequendy. TJiey occur most commonly between the ages of 
7 and 14 but may be delayed until adult life. Gummata involving the skin have no 
features which distinguish them from similar lesions due to acquired syphilis. Gupi' 
mata of the moutli and throat are particularly common and may result in perforation 
of the palate or great deformity of the soft palate and pillars of the fauces. The 
commonest late lesion is interstitial heralitis, whicli may begin at any age from 4 to 
3Q years, or even later. Usually it starts in one eye, but in spite of treatment the 
other is likely to be involved after sn interval which may vary from a few weeks to 
many years. The patient complains of photophobia and pam in the affected eye. 
At first there is seen to be injection of the sclerotic coat at the margin of the com«i 
and from this area blood vessels extend into the deep layers of the cornea, becoming 
clinically obvious as a pink patch— the so-called salmon palch—os detected only v«th 
the aid of the slit lamp and corneal microscope. At the same time there Is an exudation 
of iriflammatory cells of the lymphocytic type into the deep layers of the cornea, 
causing haziness or ground glass appearance of the normally transparent membr^e- 
The condition is very frequently associated with iridocyclitis which may be n^ed 
by the severity of the process in the cornea. The outcome is very variable. The 
attack may clear in a few weeks without damage to sight, or it may persist for many 
months and the patient may be prone to subsequent relapses. Even with severe 
attacks the damage to sight may be slight, but central opacities of the cornea ^ * 
common end result and vision may be grossly damaged in consequence. NefC^ 
deafness resulting from involvement of the nerve endings of the 8th nerve in 
internal ear is common among patients who suffer from interetitial kcraritis, but 
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occurs rather later. It may also occur independently of comeal infection. The 
result may be bilateral progressive deafness which may become complete. Keratitis, 
ncr\e-deafness and characteristic deformities of the upper central incisors are some- 
times called Hulchimon’s triad. Other later effects Of congenital syphih's are diffuse 
interstitial orchitis which may occur early in life, low-grade suppurative otitis media 
which may result in deafness without loss of bone conduction of sound, and effusion 
into both knee joints without pain or interference with movement, so-called Glutton's 
joints, which are found at any time from the ages of 5 to 18. Between tlie ages of 
8 to 14, and sometimes earlier, these children may develop gumiratous osteo-perios- 
titis of the long bones, particularly the tibix. The pathology of this condition is the 
same as that which occurs in adults, but the process is often widespread and may 
involve the whole length of the bone. Thickening of the tibi® is commonly most 
marked on the anterior surface of the middle third of the bone giving a forward 
convexity and appearance of curvature of the bone, the so-called sabre-shaped tibia. 
There is no true curvature of the bone because the gummatous process strengthens 
rather than weakens the cortex. In the early years of life there may be areas of local- 
ised thickening of the bones of the vault of the skull — so-called periosteal nodes 
or Parrot's nodes. 

Congenital syphilis may not only cause anaemia and marasmus in infants and 
young children, but also delay in development and proneness to intercurrent infec- 
tions in infancy and later years. The visceral and nervous affections of congenital 
syphilis are described in other sections of this book. Aortitis is rare as the result of 
congenital syphilitic infection. 

(3) Stigmata.-— Scars and deformities result from the lesions which have been 
described. Facial disHgurcmcnt may be due to several causes. Severe and prolonged 
rhinitis may result in failure of normal development of the bones which surround 
the nasal cavitv. Thus, flattening of the bridge of the nose may give the deformity 
knotvn as saddle-nose ; under-development of the superior maxilla may make it appear 
that the mandible Is over-developed— so-called Mldog jaw, healed periosteal nodes 
of the frontal bone may give abnormal prominence of the forehead— ^nta/ bossing ; 
and the combination of these deformities is sometimes culled the bulldog faetes. 
Corneal scarring with empty blood vessels at the periphery of the cornea, rhagades, 
sabre-shaped tibise, perforations of the palate and nasal septum, scars and deformities 
of the tluoat and tissue-paper scars of the skin are all common stigmata. The 
fundus oculi may show the changes of old healed choroiditis. The upper central 
incisors of the permanent dentition may show narrowing at the cutting edge, 
as compared ivith the width of the tooth at the gingival margin, together with 
Curving of the margins, antero-posterior thickening and, in some cases, a crescentic 
notch at the cutting edge — so-called Hutchinson's teeth. Less often the 1st lower 
molars show a dome-shaped deformity of the grinding surface to which are 
attached the undeveloped cusps in the form of four small projections — so-called 
Moon's molars. These dental dystropliies result from the effect of severe syphilitic 
mfection upon the developing buds of these teeth at or soon after birth. 

Diagnosis. — If there are bullous lesions or other moist lesions T. pallidum can 
visually be found without difiiculty. Scraping of the dry lesions of the skin may 
^so make it possible to find the organism. The results of serological tests must be 
interpreted wiA reserve in the first weeks of life. Infants with negative serological 
tests may be suffering from active syphilis. On the other hand, non-syphUitic infants 
tnay give positive serological tests for syphilis if the mothers’ tests are positive, due 
to the fact that they are suffering from long-standing mfection or have been treated 
for early mfection late in pregnancy. In cases of doubt antisypbilitic treatment 
should be withheld and quantitative tests should be repeated at weekly intervals. 
If the infant is not infected the strength of the test dedinra progressively to negative, 
Usually within a few weeks and cercunly within a few months. If the strength of 



INFECTIOUS DISEASES 


228 

the reaction falls to decline or increases over a neriod of eeks, infection is probable. 
Confirmatory evidence can usually be obtained from physical examination and from 
radiographic changes In the long bones which are present very early. 

Provided that the possibility of syphilitic infection is remembered tlie diagnosis 
should not present great difScuIties. The bullous rash may be confused with pem- 
phigus neonatorum, but the former appears earlier and is nearly always found on 
the palms and soles. Lesions in the napkin area may be mistaken for a napkin rash, 
but the latter is brighter red in colour and does not extend into the folds of groins 
and buttocis. The rashes of early aingcnltal syphilis are nearly always associated 
with other signs. 

Treatment.— Preventive. — The prevention of transmission to offspring is pnm- 
arily a matter of prevention of infection of rootliers. The precautions to be ob8er^ed 
in relation to the marriage of syphilitics and the cohabitation of tliose who become 
infected after marriage have been described. Most cases of transmission result, 
however, from undiagnosed and unsuspected infection, and for thb reason all pregnant 
women should be fully examined and tested serologically during pregnancy. This 
precaution does not give absolute protection because of the possibility that the moiheis 
may be incubating syphilis when examined or that they may be intcctcd later, but it 
has certainly prevented many cases of congenita! syphilis. Treatment of the syphih^ic 
pregnant woman will almost certainly prevent transmission of infection. In the days 
of prolonged chemotherapy with arsenicals and bismuth it was the general experi- 
ence that treatment begun before the end of the fourth month of pregnancy and oJa- 
tinued throughout pregnancy nearly always protected the feetus. Treatment 
later or interrupted for any reason was less certain in its effects but still p^o^^deo a 
degree of protection corresponding to the amount and duration of the treatment 
administered. In this respect penicillin has proved a very important advance u 
efficacy of treatment. Adequate dosage at any stase 0 / pregnancy may be expewo w 
ensure freedom of the offspring from infection in 98 per cent, of the cases. A con- 
venient method is to give the mother a daly intramuscular injection of 600,000 wits 
of procaine penicillin in oily or watery suspension for 10 days, the total dosage beini 
6 mega units. It is a reasonable precaution to repeat tins course of injections ot 
pctilcilliQ in succeeding ptegnincies even though evidence points to the fact >wt 
the mother is already cured. 

Curative. — There is no justification for treating the newly-bom infant of a 
syphilitic mother for sypliilis as a precautionary measure without first confirming foi-’ 
diagnosis. In cases of difficulty the correct diagnosis can always be made with certainty 
by waiting awhile and the infant is not likely to suffer in consequence. On the othei 
hand, to assume the diagnosis and treat establishes the necessity for prolonged obseni* 
tion, frequent tests of the blood and tests of the cerebrospinal fluid. At the same 
time a lifelong stigma is attached to the patient, resulting in much unhappiness to 
everyone concerned. All of this may well be quite unnecessary. , . ^ 

When the fact of infection has been established, the infant should be treated wiw 
imections of penicillm, which is well tolerated and very effective. Various schema 
of dosage have been recommended ; the following is easy to give and efficacious ; 

Total dosage may be calculated at the rate of 200,000 units of penicillin pw 
pound of body weight. Injections may be given intramuscularly every 3 
day and night, but missing one dose at night, and administration shoma 
spread over 10 days. Thus for a child of 7 pounds weight the 
would be 1,400,000 units, the daily dosage 140,000 units and the indiviajin 
dose 20,000 units. Alternatively, 150,000 units of procaine penidllio suspsns"® 
can be given intramuscularly each for 10 days. 

The results of such treatment in cases of early congenital syphffis are so 
that further treatment is usually not required. Spirochtetes disappear from surtax 
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lesions within a matter of hours, lesions heal promptly and serological tests for sj’philis 
usually become negative after {periods vairing from a few weeks to 4 months and 
thereafter remain negative. It is rare to find pathological changes in cerebrospinal 
fluid tested 6 months to a year after treatment. 

In the event that some indication for further treatment arises, a further course 
of injections of penicillin can be given with the likelihood of a good result. 

In cases of late congenital syphilis the treatment is similar \vith dosage of peni- 
cillin based in the same way on body weighL The results are good but it is to be 
anticipated that in a number of these cases serological tests wLU remain positive in 
spite of treatment, and this is not necessarily an indication to continue treatment. 
On the other hand, evidence of clinical or serolo^cal relapse, as already defined, or 
of continuing actiwty of infection of the central nervous system, as shown by a 
persistent excess of lymphocytes and excess of protein in the cerebrospinal fluid, 
call for more intensive treatment. 

Observation after treatment should be prolonged and certainly should continue 
until growth ceases, for, although the results of treatment are excellent, there are 
likely to be occasional failures. Provided that the patient remains clinically well 
with, in the case of early infection, negative serological tests, the tests of the cerebro- 
spinal fluid need not be repeated if they are negative at the end of 1 year after treat- 
ment. 

Certain of the late manifestations appear to ran their course irrespective of treat- 
ment. Interstitial keratitis is a case in point. Antisyphilitic treatment should certainly 
be given because the patient is suffering from systemic infection, but additional local 
treatment is req^uired for the eye to prevent damage to sight The process is ulti- 
mately self-limitmg and the administration of cortisone holds the inflammatory process 
in check until spontaneous cure results, reducing residual damage to a minimum. 
The drug may be given systemically, or topically by drops, ointment or subconjunctival 
injection. The method of choice seems to be the use of drops because it is effective, 
ewnomical and comfortable for the patient. The drug is supplied as a suspension 
of 25 mg. of cortisone acetate in 1 ml. of normal saline with 1*5 per cent, of benzyl 
alrohol added as a presei^'ative. The suspension is used in a 1 : 5 dilution, to avoid 
irritation of the eye. Drops are instilled 2-hourIy for the first 24 to 48 hours, then 
4-hourly and later twice daily as a maintenance dose. Instillation of 1 per cent, 
atropine solution is continued at the same time, at intervals of 4 hours. The symptoms 
are remarkably rcUev'cd. If administration is stopped too soon, relapse results. 
Deafness due to involvement of the 8th nerve is another condition which is likely to 
be progressive in spite of treatment. 

Toxic Effects of Arsphenaminb Prep.srations. — Local . — ^An intravenous in- 
jection of any arsphenaraine prCTaration or, particularly, of oxophenarsine, may cause 
thrombosis of the vein into which it is injected ; this is not a serious compheation, 
but precludes the use of the vein for subsequent injections. Escape of the arsenical 
solution around the vein causes agonising pain, and swelling and infiltration of the 
tissues, which may go on to sloughing. This complication should be avoided by 
careful technique. Such an injection should never be given until the operator is 
quite certain that the end of the needle is lying freely in the lumen of the vein, as 
sbowTi by free reflux of blood into the syringe when the plunger is withdrawn. 

General . — All these compounds tend to damage capillary endothelium. Patients 
who have died as a result of injections of an arsphenamine have been found to have 
blockage of cerebral capillaries with small surrounding hremorrhages, hamiorrhagic 
nephritis, hsmorrhages into lung alveoH, submucous petechize and ecchymoscs in 
stomach and bowel, and, in a comparatively few cases, degeneration anS necrosis 
of liver cells. 

Toxic effects are manifested by various dinical syndromes which require detailed 
description. This list is a comparatively long one, but some of the reactions are 
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preventable, and most are mild and infrequent, so that they do not preclude tbe 
routine use of these remedies. They may appear early or late in the course of treat- 
ment, as follows : 

During or immediately after the injection. — (I) Vasomotor disturbances, also 
known as anaphylactoid symptoms or itttritoid cnscs; (2) urticaria; (3) syncope 
and (41 pain in the pirns and teeth. 

Following the ir^ection, usually in a few hours, and occurring generally on the 
same day. — (5) Rise of temperature and headache ; (6) vomiting, diarrhrea, pain 
in the back and cramp in the legs ; (7) herpes hibialis. 

At variom times from a day or two to a month or longer after the eommeneemcni 
of a course of injections. — (8) Albuminuria; (’9) stornatitis; (10) persistent head- 
ache, lassitude, loss of appetite, loss of weignt and insomnia; (^11) dcrmaiosts; 
(121 jaundice; (13) arsenical encephalopathy; (14) various blood dj’scraslas; 
(15) poljmeuritis. 

(1) The vasomotor symptoms simulate those of anaphylaxis; they are rare 
after deep subcutaneous or intramuscular injections. The conjunctive become 
suffused, the face becomes flushed, and the tongue and Ups may swell ; there may 
be respiratory cUstress and the patient may become unconsdous. As_ a rule the 
symptoms last for about half an hour, but in occasional cases recovery is not com- 
plete for a number of hours. Some patients arc peculiarly susceptible to thtf reaction 
but it may be produced in other cases by too rapid administration or, it is mf, Iw 
injecting ^e dnig before solution is complete. All these remedies should be injected 
slowly, except oxophenarsine which does not produce this reaction and should k 
injected rapidly to prevent venous tbrombosb. If precautions fail to prevent the 
reaction the drug should be changed to oxophenarsine given intravenouslv or sulph- 
arsphenamine deep subcutaneously. For tne immediate treatment of the reaction 
intramuscular injection of 10 minims of solution of adrenaline hydrochloride (I m 
1000) has been found to be effective. (2) Urticarut.-^A severe vasomotor attack is 
sometimes followed by more or less generalised urticaria. (3) Syncope. — A feeling 
of faintness during the injection, or immediately after it, may dc merely a precursor 
of vomiting or due to fear. Occasionally, however, the patient may become un- 
conscious, pale and almost pulseless ; fatal cases have been reported. Such an attad 
usually yields to ordina^ restoratives, but may be very alarming for a time. (4) Petit 
in the gums and teeth is probably part of the vasomotor reaction. Some paticatt 
complam of a peculiar taste in the mouth, like garlic, or the smell of ether, during the 
injection. This also is probably a minor manifestation of the vasomotor reaction; 
it is said to be more common when concentrated solutions are used for injection. 
(5) Rigor, rise of temperature and headache arc most common after the first injection. 
The temperature seldom rises abore lOl® F. and the reaction is not necessarily of 
serious significance. If, however, the symptoms recur after successive injections and 
increase in severity, arscnicals should be disamtinued. (6) Diarthcea and vomitvts 
are unlikely to occur unless thste. have been iatiiscttfiions m diet oi of tech- 
nique. The patient is usually well by the next day. These symptoms may sometimes 
be prevented by ensuring that the patient fasts for 2 hours foore each injection 
(7) Herpes labialis may follow the f^rile reaction. (8) Albuminuria is rare. It a 
more likely to follow the use of mercury and bismuth. (9) Stomatitis is seldom uw 
to ancnii^ remedies, but there is support for the vleiv that tcndency to wk 
compbeation, which is shown by patients on treatment with meroiry or blsmum, 
may be enhanced by the concurrent use of arsenicals. (10) Persistent headacht, 
lasntude, loss of appetite, loss of weight and insomnia arc symptoms of intolerance. 
Thty are not very common, but indicate the necessity for stopping tlie ueatment 
If they are disregarded inajor complications of treatment are very likely to foUo'J' 
(II) Dermatoses.— In addition to urticaria and herpes, various affections of llie® ^ 
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result from administration of organic arsenicals and one of them is a serious and 
dangerous condition. The mildest presents as slight pruritus which may quickly 
disappear or may be prodromal to a serious complication. An early eruption is the 
condition which was called by Milian trythema of ihe ninth day. It appears from the 
seventh to twelfth day after the start of tljc treatment and within | to 2 days of an injec- 
tion. It is preceded by a rapid rise of temperature, to 101® F. or higher, headache, back- 
ache, and sometimes vomiting and diarrhoea. These symptoms are followed by the 
appearance of a generalised scarlatiniform, morbilliform or polymorphic eruption, 
which fades in a few da)^ with very slight or no desquamation. In severe cases it 
may be associated with or followed by jaundice. Prodromal fever and the absence 
of desquamation arc important points of distinction from the more serious exfoliative 
eruption which indicates permanent sensitisation. It has been stated that treatment 
with arsphenamine can be resumed after erythema of the ninth day has subsided, but 
if this is done at all extreme caution should be exercised. The most severe dermatosis, 
usually called artenical or exfoliative dermatitU, is relatively uncommon. It starts 
as a punctiform ery^cma which quickly spreads over the body and is accompanied 
by most intense itching. It often becomes vesicular and desquamation of the surface 
epithelium follows. ^ serious are the potential effects of this complication that the 
complaint of generalised irritation of the skin or the appearance of a rash which shows 
yesides or desquamation in the course of treatment with arsenical injections contra- 
indicate furtlier use of tlicse remedies, even though recovery is prompt, ireful 
questioning as to irritation of the skin and observation for the first signs of erythe- 
matous rash will often give timely warning of the oimplication and, by stopping the 
admiimtraUon of more arsenic, may save the patient from a severe attack. Patients 
luffcrinc from exfoUative dermatiiia are very prone to secondary infection of the 
denuded areas of skin and to intercurrent infections of the respiratory sj’stem. They 
may also suffer from blood dyscrasiis. Illness is often prolonged and severe and may 
be fatal. The patient shoula be confined to bed and protected from cold. Excellent 
results have followed the administration of dimercaprol, which should be used in 
dl such cases. Its s’alue in arsenical poisoning is that it competes with tissue cells 
for the arsem’c and perhaps detaches some of the arsenic which has already combined 
with tissue proteins. It is injected intramuscularly in the form of a 5 per cent, 
solution of dimercaprol and 10 per cent, benxyl benzoate in arachis oil. Each ampoule 
contains 100 rag. and injections arc given as foUotvs : 


htDay 4 ampoules at intcrv’ols of 4 hours. 

2nd, 2rd and 4th Days .. 2 ampoules — 1 in the morning and 1 at night, 
5th and Cth Dqyi . . 1 ampoule. 

Total — 1200 mg. 


If further treatment is required the course may be repeated after an interval of 
I week. 

In this dosage toxic effects are slight or negligible, but it is important to ensure 
tmt the injection is made into the muscle and not into subcutaneous tissue for other- 
wise local abscesses may occur, Dimercaprol is often remarkably effective in halting 
the progress of the complication and facilitating recovery of the skin. The diet should 
be simple and the fluia intake maintained. Calamine lotion or a bran bath may be 
applied locally. Areas of skin which are moist after exfoliation should be covered 
^th sterile dressings. (12) Jaundice following injections of arsphenamine prepara- 
tions was known to be a complication of arsenical therapy for 30 years before its 
troe cause was recognbed. In most cases the condition is rnild ; the patient complains 
of anorem and malaise and shows a variable degree of jaundice with enlargement 
of. the liver and perhaps the spleen, with day-coloured stools and Jughly coloured 
urine. Tests show moderate to severe impairment of liver function. . Occasionally 
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the condition is much more serious, with severe epigastric pain, restlessness and 
delirium, followed by death. The changes found in these rare cases have I'ccn 
extensive degeneration and necrosis of liver cells with round-celled infiltration of 
the supporting connective tissue, multiple subscrous hamorrhages and, fre<]uei«ly, 
hamonhages into lung alveoli. Jaundice may commence during a course of injec- 
tions or be delayed for sevci^ months after the completion of a course. The incidence 
of this complication showed a very great increase in the Armed Farces duriag 
War of 1939-1945. In 1943 it was suggested that it might be due to an infecuve 
agent, like ^at in the icterogenie batches of yellow fever vaccine which had been 
responsible for many cases of jaundice at one period of the war, arid that this agent 
might be strongly resistant to heat and might be contained in minute amounts of 
blood left in syringes after intravenous injections of arsenical compounds. Later h 
was shown that the methods of sterilis-iuon employed in many treatment centres 
were ineffective even against pyogenic organisms. It was then found in military 
hospitals that post -arsphenamine jaundice could be very greatly reduced if not endrcly 
eliminated by a very strict regimen of syringe sterilisation, llomologo^ senim 
jaundice has since been showm to follow not only arsenical injections, but injections 
of bismuth, penicillin, insulin, gold, acriflavine and other substances. It is fiilly 
preventable by strict precautions in the sterilisation of syringes and needles and or^ 
technique of injection. (13) Anenieat encephalopathy. — 'IV'ith this compUa^on 
patients show severe cerebral symptoms with headache followed by ment^ confusion, 
«iIeptiform convulsions and coma, ending in death in a large proportion of cwa. 
The condition has been rare with ordinary schemes of treatment employing sundaro 
dosage with injections once or twice a week. The symptoms usually begin mnn 2 to 5 
days after the second injection, but thb is not an invariable rule. Neaopsy reveal* 
(Edema of the brain with dilatation of capillaries, capillary hamonhages and 80In^ 
times larger ring-shaped hamorrhages. If the patient survives for sotne time after 
the onset of the attack, areas of demyeUnation may be found in the white mstUf ol 
the brain. It has been shown that hxmorrhagic encephalopathy is more apt » oewj 
in females than in males, and especially towards the end of pregnancy. It js 
more frequent in patients treated by intensive methods of treatment, employing daily 
injecdons of oxophenarsine, which were used during the War of 1931^1945, and 
in fact, the chici danger of this form of treatment. Apart from the fatal cases with 
convulsions and coma, irulder forms of encephalopathy occurred in a number ol 
these cases in the form of severe headache and mental confusion. The value ct 
treatment of this complication is doubtful, but various methods have been tco^’ 
mended. If it is to be of value, treatment should be instituted as quickly as possio^ 
after the onset of the symptoms. It has been claimed that dally lumbar punecun: 
with removal of 15 to 20 ml. of cerebrospinal fluid, and bleeding to 15 to 20 
have been effective. In 1945 Ransome, Paterson and Gupta reported 
results from nursing patients in the sitting posture, with full sedation to control 
Lumbar or cisternal puncture was performed at the outset and repeated if o>iw 
seemed to deepen. Eagle claimed good results from the prompt use of 
caprol. (14) M/ooJ tfyscrasias. — ^lliree disorders of the blood-forming organs have be 
described but all of them are rare. They have followed treatment uithsulpharspneo- 
amine relatively much more often than treatment by other arsphenamine prepar*' 
tions. They arc thrombocytopenia, granulocytopenia and aplastic ansmia. 
times they are found in association with arsenical dermatitis. The sjTnptoms, si| 
and treatment of ^ese conditions are described elsewhere in this volume (see p- 'J®/ 
(15) Polyneuritis is extremely rare with standard methods of treatment. It 
common complication of intensive methods of arsenotberapy. , ^ 

Toxic Effects of Oxophenarsini:.— The toxic effects are very similar to th^ 
following administration of the arsphenamine compounds, except that vasomot 
symptoms and similar immediate reactions do not occur. 
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Toxic Effects of Trvpahsamide. — ^The main risk is of amblyopia, and for this 
reason the patient’s visual fields were usually tested and charted by an opththalmologist 
before treatment was started, and at intervab of a fortnight during treatment. It 
was essential that treatment should be stopped at the first indication of subjective 
disturbance of vision. 

Toxic Effects of Acftarsol and Acetylarsan. — Toxic effects were usually 
mild. Acetarsol sometimes caused gastro-intestinal disturbance if taken too near a 
mealtime. Slight erythema occurred sometimes and, very rarely, severe dermatitis 
of the exfoliative type. 

Toxic Effects of Mercurial Preparations. — Mercury may cause stomatitis, 
nephritis, coUtb, general malaise and dermatitis. 

Stomatilis can usually be prevented by care. The patient’s teeth and gums should 
receive attention before treatment is begun and he should brush his teeth night and 
morning. Potassium chlorate is a useful antiseptic in these cases and may be used 
as a mouthwash or incorporated in a dentifrice. The onset of stomatitis is marked 
by salivation and pain, tenderness and swelling of the gums. The mucous membranes 
are rather livid in appearance. Oral fetor is pronounced and precedes the onset of 
ulceration. The mercury must be stopped and treatment applied to the mouth in 
the form of local applications of potassium chlorate or peroxide of hydrogen. An 
astringent mouthwash should be employed. In severe cases injections of dimcrcaprol 
should be given. Nephritis rarely results from moderate doses of mercury, but the 
possibility of damaging effect upon the kidneys should be remembered in cases of 
patients suffering from renal disease. Colitis is extremely uncommon as the result of 
ordinary dosage of mercury but has occurred in patients with an idiosyncrasy to the 
metal. It is a serious condition and may be fatd. General malaise is apt to result 
from too heavy dosage ; it is always advmble to keep a dose watch on the patient’s 
weight and general condition when this kind of treatment is used. Dermatitis as a 
result of mercurial treatment is very rare. A-mbrose King. 

YAWS 

Synonyms.— Frambeesia j Frambeesia tropica; Plan; also many vernacular 
names such as Parangi (Ceylon), Bubas (Brazil), Coco (Fiji), etc. 

Definition. — A contagious, inoculaole, tropical disease caused by Treponema 
ptrtenue. The primary lesion is of non-vcnereal origin and is followed by the second- 
ary stage cons^ting of an eruption of typically ‘‘granulomatous*' papules. The 
tertiary stage, occurring a few or many years later, is characterised by destructive 
lesions. 

Etiology. — ^Yaws is essentially a disease of indigenous populations of tropical 
countries. Europeans arc rarely affected. It is prevalent in the West and East Indies, 
Ceylon, the Philippines, Oceania and New Guinea and parts of tropical Africa and 
South America. Infection usually occurs in childhood, although a few adults escaping 
infection then may contract it later. The disease is not transmitted congenitally, 
and infection is generally regarded as occurring only once in a lifetime. Both sexes 
arc attacked. The cause is T. peTtenxie, which is morphologically indistinguishable 
from the spirochete of syphilis ; on animal inoculation, however, constantly different 
reactions have been observed. The similarity of yaivs and syphilis is greatest in the 
teifiary stage. Bejel, the non-vcnereal syphilis of the Bedouin Arabs, has certain 
epidemiological and clinical similarities to ya>vs. T. pertenue enters the skin through 
minor abrasions, most commonly on the limbs and especially the legs. The causal 
organism of the Central and South American disease pinta is also morphologically 
mdistinguishable from the spirochastc of syphilis. 

Pathology.— The primary and secondary lesions are characterised by interpapilbiy 
down-growths of epidermis into the corium. There is also trdema and infiltration 
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with polymorphofiuclcar Uucocytosia and plasma cells both in the proliferated epl- 
dermS and in the corium. Spirochsrtes are more numerous where the cellular 
infiliration of the epidermis is most pronounced, but they arc also present in the 
adjacent corium. The tertiary lesions are characterised by necrosis and ulcention 
with granulation tissue and dense fibrous tissue formation. Giant cells arc frequently 
present, but spirochaitcs arc not numerous. Though peri- vascular cellular infiltration 
and vascular endothelial proliferation arc usually said not to occur in yaws lesions, 
there are no generally reliable histological criteria for the differentiation of yaws and 
syphilitic skin lesions in man. 

Symptoms. — The incubarion period in man is 4 weeks or longer ^n monke}-* 
3 weeks), and may be accompaniea by mild general symptoms. 

The primary lesion rcserablea the typicM secondary lesions but is often lalger. 
It is most frequent on the lower Umb, is usually single and extragenital, and tnay heal 
before the secondary eruption appears or outlast it. The adjacent lymphatic glands 
may be enlarged. 

The secondary stage, which may appear within 3 weeks of the prima^ lesion, 
may be heralded by irregular intermittent fever, headache, bone and joint pains, 
often worse at night, and a characteristic more or less generalised papular eruption. 
This commences as small, yellowish papules, which increase in sire or coalesce to 
form larger lesions. The stratum comeum is shed, exposing a granular surface of 
minute pinkish elevations, separated by a whitish groundwork. Scrum containing 
treponemata exudes and dries, forming a yellowish crust, which later may becoioe 
discoloured and polished, espedally tn the case of less active lesions, m Is^not 
usudly pitsem. Healing occurs sooner or later, often leaving but little sctmng) 
although hjperpigmcntauon, which later disappears, may be seen. The lesions My 
itch, and, although not very painful, are sensitive to minor irritation, such as ni^ 
The distribution is general, but tlie trunk is often relatively spared. The body 
orifices and the soft skin of flexures are particularly involved. Successive crops My 
appear for from 2 to 3 years. Other types of shn lesion, pathologically related lo 
those just described, are often seen, but usually typical secondary lesions arc also 
present. These include darker macules, desquamation and acuminate papules. 
General enlargement of the lymphatic glands is often found. The eruption of a 
yaw on the sole, clavus or crab yaws, is particulatly painful, and may appear many 
years after the earlier lesions have healed. Other plantar and palmar changes consist 
of thickening and desquamation of the epidermis. Yaws papules may also develop 
on the buccal mucous membrane. Bone lesions are frequent during this stsK, md 
are characterised by swellings. Periosteal deposits and rarefied fod in these depoats 
and in the cortex arc seen radiographically. Sabre-tibia may develop, but destructive 
bone lesions do not occur. Multiple dactylitis is frequent. Ganglia and synovitis 
with free fluid are seen. Goundou belongs to this stage. AU secondary lesions 
heal spontaneously, although bony thickening may remain. The general health u 
not usually seriously affected. 

The terlta^ stage may be reached witlun a year of the healing of secondary lesions 
or after a quiescent period of many years. Lesions at this stage are charactemed 
by tissue destruction and ulceration. In the skin superficial ulceration or dem 
gummatous-like processes may occur, which on healing leave hyperpipnented 
atrophic scars and occasionally contractures. In the bones, swrilings with ulceration 
associated with bony necrosis (“ gummata ”), spontaneous fractures, deformities el 
the digits, periostitis, nodes, synovitis and arthntis are seen. Destructive processes 
in the mouth and nose may lead to palatal perforation and to gangosa. Epider^ 
thickening, erosions, fissures and coarse desquamation occur on the palms and soles, 
some of which may return to noniuil, but others result in atrophic changes and p'g* 
inentatioo. Juxta-articular nodes, dironic bursitis and patchy depigmentation o 
tlie skin are also met with. 
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CompUcatJons and Sequela;. — In severe tertiary cases with many lesions, 
achciia may result. Intercurrent diseases may be present. In Fiji and Haiti aneurj’sm 
and lesions of the central nervous system have been attributed to yaws, but the evidence 
is not convincing. 

Diagnosis. — In localities in wliidt j’awa b prevalent there is usually no difficulty 
in diagnosing the early lesions, but congenital and acquired syphilis, bejel and bromide 
nshes may occasionally call for consiaeraiion. Treponemata can usually be found 
in serum from early lesions. The differentiation of tertiary lesions from syphilis 
may be impossible on clinical or pathological evidence, and a hbtory of yaws in the 
past may be tlie only guide. Cutaneous leishmaniasb, blastomycosb, leprosy 
and tuberculosis may lead to confusion. The Wassermann and I^hn reactions are 
positive in ya\N-s and syphilis after the first few weeks. The absence of visceral, 
vascular and central nervous system lesions in yaws and its ready response to modem 
arsenical and bismuth preparations and antibiotics may help to differentiate the two 
diseases. 

Prognosis. — All secondary lesions heal spontaneously in a few months or years, 
and probably some cases become spontaneously cured and develop a negative Wasser- 
mann reaction. Yaws is rarely fatal, most deaths being due to intcrcurrent disease. 
Modem therapy is effective. In tertiary lesions more intensive treatment b required 
to produce healing and here, too, spontaneous cure probably occurs although less 
readily. 

Treatment— -Pnopm'tACTic. — Avoidance of direct contact with cases of yavis b 
the basb of prophylaxis. Ordinary dcanlincss, and the covering of cuts, abrasions 
and ulcers wth suitable dressings to prevent contact with infective material and flies 
are important 

^ CuRAinx.— As in the treatment of^^hilb, trivalent arsenicab, e.g. neoarsphena- 
mlne, bismuth compounds and penicillin are of great value. To ensure complete 
Cure, serological follow-up is essential. In practice in pws areas therapy is intended 
to reduce injectivity (" blanchiment "). For thb, from 4 to 6 intravenous injections of 
neoarsphenamine (O OS g. per 10 lb. to maximum dose of 0-75 g.), with from 4 to 6 
intramuscular injections of a bbmuth salt f-g- bismuth salic>’bte fO-02 ml. of 10 per 
Cent suspension in oil per 10 lb. to maximum dose of 3 ml.) should be given, at 
weekly intervals, by mobile and static treatment units. Twelve months after injections 
of either of these preparations the Jamaican Yaws Oamnussion (1935) found about 
50 per cent of primary and secondary cases had negative serological reactions. Other 
bismuth or arsenical preparations may be used. Fol!o%ving bbmuth adminbtration 
stomatitis may develop in unhealthy gums. Antibiotics are now extensively used in 
o^s campaigns and in the treatment of individual cases. Procaine Penidllin G in 

011 with 2 per cent, aluminium monostearate is the most widely recommended. Hill 
gives the following dosage regime : Adults, total dose of 2-4 million units given intra- 
muscularly into the buttock in trvo equal doses 3 to 5 days apart. Children of 5 to 

12 years, total dose of 1*2 million units given in two equal doses as above. Cliildren 
, under 5 years, total dose of 0*3 million units given as a single injection. 

, Chlortetracyclinc and chloramphenicol have been used successfully in doses in 
adults of 1-0 to 2 0 g. per day given daily for a fortnight. Shorter, more concentrated 
f regimes have not been so successful. Oxytetracycline b active in doses of 

3-0 g. the first day followed by 2-0 g. daily for the next 2 to 5 days. 

Treatment wth penicillin is quick, reasonably cheap and at least as effective as 
with the oral antibiotics. It b regarded as the ideal for mass treatment campaigns. 

• In tertiary yaws therapeutic response b less rapid. Up to date there has been 
' no tendency Jor syphUb to flare up where yaws has been reduced, 
f Local treatment is necessary if there are extensive ulcers and l»ions involving 
f the soles of the feet. Deformities assodated with periostitis and contractures may 
f need plastic surgery. 
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GOUNDOU 

Synonyms. — Anaklire; GrosNez; Dog Nose. 

Definition. — Symmetrical bony tumours of the sides of the nose commendng 
during the secondary stage of yatva. 

Etiology. — ^This condition is found wherever yaws is prevalent, but has been 
reported most often from tropical Africa, especially in the west. It is seen in children 
and adults. 

Pathology. — There is thickening of the periosteum with production of spongy 
tissue in tvhich are fibrosis and perivascular plasma cell infiltration- The bony^ue 
is usually bounded by a thin layer of cortical bone. This hy’pertrophic osteitis in- 
volves the nasal process of the superior maxilla. In marked cases the tumour may 
encroach upon the nasal passages, orbit or palate. 

Symptoms. — Pain in the bones and headache may occur in the^ early stages, 
but later these subside. The paranasal swelling on one or both sides inenases out- 
wards, and may become large enough to obstruct vision. Facial deformity may be 
the only symptom, but nasal obstmction may also result. The overlying slun ia cot 
implicated. Sometimes similar tumours elsewhere on the superior maxilla, or on 
the inferior maxilla, and other yaws bone lesions may also be present. 

Diagnosis. — In yaws communities the paranasal swellings are chanirteristic, but 
in isolated cases differentiations may be needed from syphilitic osteitis, leontosa 
ossea and possibly acromegaly. _ » t. i • 

Prognosis^— Marked deformity is rare. Some reduction in the size of the lesions 
in early cases may occur spontaneously or after treatment. , , 

Treatment. — Energetic anti-yaws therapy is indicated in early cases, and surgical 
removal of the booy tumour in advanced ones. 


GANCOSA 

Synonym. — Destructive Ulcerating Rhino-pharyngitis. ^ . 

Definition. — An ulcerative process of tertiary yaws resulting in destruction ol 
the palatal and nasal structures. _ . 

Etiology. — This condition is probably to be found wherever yaws is enaenut 
Its presence in the Pacific Ocean Islands and the East Indies has been stressed. It 
may commence in older children and adults. 

Pathology. — The process begins with ulceration of the palate or in the 
and is followed by destruction of soft tissues and bone. The histopathology n tut 
of tertiary yaws. 

S3rmptoms. — Pain, purulent discharge and foul odour accompuny the ulc^uon 
mentioned above. The amount of destruction produced varies from a sn^ 
foration of the soft or hard palate, or some fdling in of the nose, to cimplete ' 
Ivon of the palate, nose, nasal contents and adjacent tissue of cheeks and oro 
so that the roof of the nasal cavities, phaiynx and tongue are exposed. Arrest ol 
process, either spontaneously or following therapy, may occur at any stage, if 
larjmx is probably not affected. _ , . 

Diagnosis. — In yaws communities this is usually easy, but differentiation fr«e 
American dermal leishmaniasis, syphilis and leprosy may be necessary. . 

Prognosis.— The progress of the destruction and healing is usually slov^ 
although the response to adequate treatment is good, tissue losses remain, ^ 
may result from general exhaustion, sepsis, insufflation pneumonia or other 
current disease. 

Treatment— Energetic anti-yaws therapy is indicated, and intercurrent dise®* 
may need treatment. 
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JUXTA-ARTICOLAR NODES 

Definition. — Multiple, painless, fibrotic nodules occurring in the vicinity of 
joints and bony prominences in the later stages of yaws. 

Etiology. — ^Thb condition is probably found wherever j’aws is prevalent, and 
has been reported from most tropical countries. It is rare in childhood and is char- 
acteristically seen in elderly people often together with chronic pre-patellar bursal 
enlargement. Similar lesions are occasionally met with in late syphilis and in bejel. 

Pathology. — ^The nodules consist of hard, grej'ish-white, a\'ascular fibrous tissue, 
in which may be opaque yellow spots and occasional areas of necrosis. Fod of chronic 
inflammatory’ cells are found microscopically ; endarteritis is said not to occur but 
treponemata have been demonstrated in them. The tumours have no capsules, and 
merge into the neighbouring connective tissue. 

Symptoms. — ^'Fhe nodules appear as small round multiple tumours in the sub- 
cutaneous tissue about joints and bony prominences, especmly the knee, elbow and 
over the femoral trochanter. Only a few arc present at any one situation ; they are 
painless, firm and even cartilaginous in consbtcncy, and orJy rarely break down and 
ulcerate. They are usually freely movable under the skin, but later some attachment 
to the skin at the most prominent point may occur. Their development is slow, and 
the nodules may resolve spontaneously or remain stationary. Their usual siae is 
1 to 2 cm., but some may become much larger. 

Diagnosis. — Diflferentiatioa from srahilitic, rheumatic and onchocerca nodules 
may be necessary. Biopsy may be of assistance. In onchocerdasis the tumours 
are often softer, and embryos may be demonstrated in aspirated fluid; on section 
they arc loculatcd, and filar^ and embryos are present 

rrognosis.— The nodules may cause some discomfort at points of pressure, but 
do not endanger life. 

Treatmeat.~If oecessarv, troublesome nodules may be excised. Joreosive anti- 
yaws therapy may cause resolution in some and regression in others. 


LEPTOSPIROSIS 

Since the causative organism, Leptospira kterohamorrhagia, was first demon- 
strated in Japan by Inada and Ido in 1915, leptospirosis icterohiemorrhagica has been 
recognised in many different countries. The earliest observations indicating that 
strans of leptospira other than the classical Iqjtospirosis icterobssmorrbsgica stiam 
might produce disease in man was made two years later in Japan when L. hebdomadis 
shown by Ido, Ito and others to cause Japanese 7-days’ fever or Nanukayami 
disease. Subsequently several strains differing in antigenic structure were discovered 
I m the Dutch East Indies and Malaya. In Europe swamp fever was recognised as 
( ^i^ptospirosh caused by L. grippa-iypAosa, and in 1934 L. csftkola, which commonly 
affe^ dogs, was shown to produce leptospirosis in man. IMore recently several new 
j stains have been isolated in Australia, the Argentine and Palestine. Schuffner 
classified the leptospiras pathogenic to man on the basis of different antigenic struc- 
i ture as revealed by serological reactions and animal inoculations, the clinical picture, 
epidemiological considerations and geographical distribution. Many different strains 
^ are recognised, and these are separated into two groups, r.e. those capable of pro- 
' during jaimdice and those which fail to do so, but it should be remembered that 
j even in classical leptospirosis icterohicmorrhagtca only 50 per cent, of patients develop 
' jaundice. The clinical picture in leptospirosis caused by any of these strains includes 
> conjunctival congestion, fever, prostratioo, severe headache and generalised muscular 
' pains ; meningeal symptoms and rashes may also develop. A neutrophil leucocytosis 
« characterisUc. The outstanding difference is in prognosis, for while many cases 
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of classical leptospirosis icterohamorrhagica die, patients infected with other strainj 
almost invariably recover. Early blood culture, inoculation of minca-pigs with blood 
or urine, serum agglutination reactions and other serological tests are wsential to 
establish the diagnosis of leptospirosis and determine the strain of leptospira impb'catfd. 

I. LEPTOSPIROSIS ASSOCIATED WITH JAUNDICE 

Four strains pathogenic to man are included in this group : 

(1) The classical Weil strain, icUrohamorrhagta, is cosmopolitan in dislnbu- 
tion and lethal to guinea-pigs. The natural reservoir is RaUia decumanus, and it is 
known that in many different countries rats of this species pass L. icterohamonhapa 
in large numbers in the urine; these organisms infect man through skin abrasions 
or via the nasal mucous membranes during submersion in contaminated water. Only 
rarely the disease is acquired from infected dogs and cats. 

(2) Akiyami A strain is similar to L. autumnaJis of Japan and the Rachmat strain 

of tne Dutch East Indies. The natural host is Apodemus speciow in Japan where 
it has an autiunnal prevalence. ' , . 

(3) The Salinent strain, or L, pyrogenes, of llie Dutch East Indies is probaWy 
idenUcal with the Zanont strain, which is one of the two leptospiras responsible for 
leptospirosis amongst the cane-cutters of Queensland, Australia, in the rainy seaon. 
It has been found in a local species of rat — R. evimonm. The strain is lethal to guinea- 

^ ^(4) The Batavia strain is found only in Java where R. deewruotus appears to ^ 
the reservoir host. It is less pathogenic for guinea-pigs than the other strains descril'Cn 
above. ' 

IX. LEPTOSPIROSIS WITHOUT JAUNDICE - 

A number of different strains pathogenic to man are included 'in this group- 
These include : . . r • f 

(1) L. hebdomadu causes T-days’ fex'cr in Japan. It is primarily an infectioft ot 

the field vole. Microtus monUbtlU, and appears in the urine, which contaminates wU 
or food. It has recently been found in Sumatra in dogs and man. . 

(2) L. grippo-typhosa gives rise to summer epidemics amongst field workers m 
Europe, but the reservoir host and mode of infection is unknown. The tlisMse runs 
a benign course. It has also been isolated from patients with leptospirosis in tne 
Andamans (Andaman D stnun). 

(3) L. camcola produces an epizootic in dogs, from which man acquires the 

by contact. It is most easily isolated and maintained in Syrian hamsters. In canicw^ 
fever, though jaundice is absent, the meningitic symptoms often appear more se«r 
than in dassical \YeiV8 disease. ‘ • i J 

(4) The Pomona strain produces fever lasting 3 to 8 days, and has been isoUt 
from agricultural workers in Queensland and in North Italy. It occure after ra^- 

(5) The BaUico strain causes leptospirosis in Queensland on the cane phetauo 
after rain. It produces a mild fevet lastmg a week. It is lethal to guinea-pigs ana id 
been found in local rats. 


LEPTOSPIROSIS ICTEROHiEMORRHAGICA 
Synonyms.— Spirochatal Jaundice; Weil’s Disease; Spirochaetosb ictef® 
hxmorrhagica. . 

Definition. — An acute febrile disease with a world-wide distribution, 
Leptospira icterohamonliagia, and genetally occutrmg in people with an occupatiw 
relationship to rats. In its typical severe form it is cliaracterised by fever, proioui' 
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prostration, headache, generalised pains and acute muscular tenderness, conjunctival 
bypenBmia, leucocytosb, albuminuria, jaundice and a tendency to hffimorrhage. 
Subclinical infections may occur, and jaundia: is absent in about 50 per cent, of 
cases. 

Etiology. — In 1886, Weil first directed attention to this disease, which Is now 
associated with his name. In Japan it was well known amongst miners and labourers 
in the rice fields, and in 1915 Inada and Ido infected guinea-pigs wth blood from 
human cases and demonstrated L. ictetohamorrhagia in the tissues. Later, rats 
(Raiins decumanus^ were found to be the reservoir host ; the leptospiras, which were 
localised in the kidney, escaped in the urine and often contaminated water, fungal 
slime and soil. In man infection generally occurs in people who work in rat-infested 
places, and follow occupations in which minor injuries and abrasions of the skin are 
common ; this accounts for its incidence in sewer labourers, bargemen, canal and 
dock workers, fish and tripe cleaners, coal miners and farm labourers. In Great 
Britain the disease is recognised as an occupational one, for which compensation may 
be claimed mider the Workmen’s Compensation Act. In trench warfare troops may 
become infected. The disease may also be acquired via the nasal passages from 
infected \vater when bathing or during unmersion accidents, which mode of infection 
is particularly common in Holland. 

Pathology. — (H Morbid Anatomy. — In fatal cases there is an acute hepatitis 
with jaundice, while parenchymatous deeeneration of the tubular epithelium of the 
kidneys, perhaps associated with hatmorrhages into Bowman’s capsules, is character- 
istic. Large and small haemorrhages are often scattered throughout the tissues and 
particularly affect the stomach, Intestinal mucosa and the lungs. 

(2) Isolation of the Leptospira. — L. tcterohamcnhagia may be isolated by 
blood culture in Fletcher’s medium during the first week, or by mjecting 5 ml. of 
infected whole blood intraperltoneally into the guinea-pig up till the tenth day of 
the disease. In the cultures there is a tune lag of 3 to 5 days before leptospiras are 
found, and of 5 to 8 days before they appear m the viscera or blood of inoculated 
guinea-pigs. Where meningeal symptoms develop leptospiras may be found in the 
cerebrospinal Quid, and they are often demonstrable in tire urine after the second 
neck. 

(3) Serological Reactions. — The agglutination reaction, using formalised cul- 
tures as adrised by Schuffner, yields satisfactory results. Agglutinin appears in low 
litre about the fifth or sixtli day, and rapidly increases during the second and 
third week of the disease; maxunal litres up to 1/100,000 have been recorded. 
Agglutinins persist for many years after an attack, and multiple observations to deter- 
mine an increase in litre may be necessary in cases in which the litre Is low and 
residual agglu tinin may have perristed from a previous infection. 

Symptoms and Course. — ^The incubation period v'aries from 6 to 12 days. In 
moderately severe cases presenting the classical dinical picture three stages are recog- 
nised: (1) a febrile stage, with sudden onset; (2) an icteric stage, associated with 
renal features, and sometimes hxmorrhage and (3) a convalescent stage, in which 
febrile relapses are common. 

(1) Febrile Stage. — ^This generally lasts 6 to 8 days. As a rule the onset is 
sudden, with shivery feelings and defimte rigor. Headache, nausea, vomiting, pro- 
foTmd asthenia, backache, photophobia and generalised musciilar pains are character- 
istic. So severe may the muscular pain and tenderness be that the patient cries out 
with agony on the slightest movement. Conjunctival injection is common and herpes 
with hemorrhage into the vesicles not infrequent. The muscles of the limbs and the 
abdominal musdes are often exquisitely tender on palpation. There may be some 
enlargement of liver or spleen but often this is absent even in the icteric stage of the 
I ^ease, A neutrophil leucocytosis is clmacteristic; the total count varies between 
( 10,000 to 20,000 leucocytes per c-inm., and the neutrophils equal 80 to 85 per cent. 
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(2) ICTEKic Stage.— An icteric tinge of the coniunctiv^ and lemon-yellow timing 
of the skin appear from the fourtlr to the sixth day, but are only found in about 50 per 
cent, of cases. The jaundice gradually deepens and may become a deep orange in 
colour. A direct biphasic van den Bergh ruction develops, with well-marked hyper- 
bilirubinemia ; in a recent series one patient whose plasma contained 56 units re- 
covered, and another with a maximum value of 29 units died of cholsmia. With die 
onset of jaundice the xirinc becomes dark brown, and contains bile salts and bile 
pigments. The stools often contain excess of fat, which is adequately split, and are 
often pale brown or even white In colour, the result of a decrease of stercobilm. 

Evidence of renal involvement is not infrequent and the urine, which is decreased 
in quantity, contains albumin, renal casts, pus cells and perhaps red blood corpuscles. 
As renal function fails the nitrogenous constituents of the blood increase and the blood 
urea attains high values. Arruria may ensue. Hiccough, Cheyne-Stokes respiration, 
subsultus tendinum, delirium and coma are features common to cholaemia and uramij, 
which are frequent causes of death. Skin petechias or purpuric patches sometimej 
appear and bleeding gums, hzmoptjsis, hsematemesis, melxna and hamaturia nay 
complicate the picture. 

(3) Convalescence. — ^This generally commences in the third or fourth week, by 
w hich time the renal and hepatic manifestations have subsided, but it is often 5 or 6 
weeks before the patient is fit to leave hospital. Not infrequently in lltc third week 
a relapse of fever occurs, which may last from a few days to 3 w ceks ; it is generally 
unaccompanied by icterus or other severe symptoms. 

Atypical Clinical Types : These are frequent, and may or may not be asweisted 
with jaundice. They include : 

(а) Anginal type.— The patient complains of fever, generalised pains and wte 
throat, and is usually diagnosed as infiuenza, tonsillitis or rheumatic fe^r. Uolest 
jaundice develops or Uie occupation of the patient suggests the possibility of lepto- 
spirosis icterohtemorrhagica, laboratory investigations are not made and the true nature 
of the infection remains unrecognised. 

(б) Abdominal type. — There is fever, abdominal pain, vomiting and localised « 

generalised rigidity associated with acute tenderness of the abdominal muscles ; the 
picture may resemble an acute abdominal condition, such as appendicitis, cholccjsutis, 
pancreatitis or peritonitis. A ncutrophU Icucocytosis b present, and when hamateo- 
esis occurs, perforated gastric ulcer may be dianiosed. . 

(c) lietpiratory type. — There arc physical signs of pulmonary consoliaatiffo 
resembling pneuraoma, and haemoptysis may supervene. Jaundice may nem 
do'elop. 

(d) Meningeal type. — Not uncommonly leptospiral meningitis, with neck retne- 
tion, Kemig’s sign, etc., may develop at the onset. Lumbar puncture reveals a 
dear fluid under increased pressure, containing neutrophil leucocytes, lymphocytes 
and perhaps monocytes, wHle leptospiras may be demonstrated by animal inoculatioo 
or culture. More rarely, chronic meningitis may supervene months after ^.*1 
stage of the disease has subsided, but notwithstanding this the cerebrospinal d'»'^ 
contdns pus cells and leptospiras. 

Subclinical infections also occur in which people like sew’er workers 
symptomips leptospirosis ; there U no hbtory of illness yet the blood shows defiwf* 
agglu^atlon against L. icterohamorrhagia. 

Diagnosis. — Few dbeases arc more protean in their clinical manifestation 
have remained for such long periods undetected in communities. Leptospii^ 
iclertmamonhagica is not generally suspected until the patient develops 
and there is knowm to have been an occupational relationship to rats or a leant 
immersion accident. An appeal to the laboratory under such drcumstances * 
generally enable a delayed diagnosis to be made, cither by isolating the !eptosp“* 
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or by serological tests. Apart from jaundice, a history of possible contact \vith rat- 
infected material, the extreme prostration, the conjunctival injection and the severity 
of the muscular pain and tenderness, and the neutrophil leucoqtosis, should arouse 
suspicion. 

Prognosis. — Fatal cases are almost invariably jaundiced and die fae^veen the 
ninth and fourteenth day as a rule from cholaania or unemia. The mortality rate 
appears to vary in different outbreaks, but where the diagnosis is reasonably good it 
is about 9 per cent. 

Treatment. — Prophylactic. — ^This includes the protection of bathing pools, 
abattoirs, fish shops, etc., from rats, and the immediate treatment and protecuon of 
any skin abrasions in people whose occupation brings them in contact with rat -infected 
material. Prophylactic vaccination is under trial. Nurses should be instructed to 
dbinfect the patient’s urine. 

Curative. — ^Anlileptospiral serum given repeatedly in large doses in the febrile 
period is recommended by some workers. 

Penicillin, chlortctracycline and oxytetracycline in big doses may be effective if 
administered early. 

Treatment is unsatisfactory in late cases. 

Fluids and glucose should be administered orally, while intravenous glucose 
(5 per cent.) is a useful adjunct to therapy in severe cases. 


RELAPSING FEVER 

Synonyms. — Spirochstosis; Febris Recurrens; Spirillum Fever; Famine 
Fever. 

Definition. — A group of specific infectious fevers due to spirochstes (trepone- 
matal and spread by lice or argasine ticks, characterised by a variable number of 
febrile relapses. 

Etiology, — Relapsing fever occurs in many parts of the world and is often seen 
in epidemic form during wars and famioes. It is rare in England, but occurs m 
parte of Europe including Russia ; in Turkey, India, Cochin-China, Algiers, Egypt, 
Africa and the Americas it is not infrequenL All ages and both sexes are lublc. 
The different varieties of the disease are caused by spirocbstes demonstrable in the 
|«ripheral blood during the febrile paroxysms, and they may be divided into tlie 
lice-bome and tick-bome fevers. The varieties transmitted by lice include (I) 
European relapsing fever due to Treponema reatrrentis (the old spirillum of Ober- 
meier) ; (2) Northern African relapsing fever produced by T. berberum ; (3) Indian 
or Miatic relapsing fever caused by T. carteri', (4) Nortlx American relapsing fever 
attributed to T. novyi. The varieties transmitted by the argasine licks include (1) 
Central African tick f^ever due to T. duttoni transmitted by Ornilhodorus TTWubata, 
O. enaticns and O. savignyi\ (2) Fafestiman and Syrian tick fever caused by T. 
togdianum and transmitted by 0. papillipes', (3) Persian and North-West Indian 
relapsing fever caused by T. perticum and transmitted by O. papillipes {tholozani) 
or 0. Wtorensis; (4) Spanish relapsing fever attributed to T. hispanicum and trans- 
^tted by O. maroccanus; (5) Central and South American relapsing fever due to 
venezuelense U transmitted by O. venezuelenm in Columbia and Venezuela, and by 
p" talaje in Panama ; (6) Californian tick fever due to T. turicata and transmitted 
by 0, hermsi. At present it appears somewhat doubtful whether the creation of the 
numerous species of spiroduetes detailed above is justified on grounds other than 
those of convenience. Lice become infective about the sixteenth day, and remain 
^ for about 1 month. Infection is probably conveyed by the fasces, or after the 
louse has been crushed and the spirochates liberated from the ccelomic fluid ; scratch- 
ing may play an important part in transnussion. Some ticks transmit infection during 
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the act of biting ; in othere, like O. moubaia, the spirocketes arc liberated in the coxal 
fluid, and the anal excrement is also said to be infected ; from this source man «ner- 
ally acquires the disease. The OTa become infected and new generations ot dds 
can pass on the disease in hereditary fashion. Larval licks are as capable of tram- 
mittjng relapsing fever as adult ticks. 

Pathology. — In uncomplicated cases petecliial hsmorthages and occasionally 
jaundice are found. The spleen is soft and congested and often the site of ronlupk 
mfarcts, while the liver is enlarged, friable and hypcrarralc, and along tvith the kidnejs 
and heart shows cloudy swelling and fatty degeneration. The long bones contain 
red marrow. Congestive changes in the cord and brain and iiitis have also been 
described, especially with T. duUoni. Microscopically, spirochictes arc dcmonstnblt 
in endothelial cells throughout Uie body, cspecikly in the liver and spleen, and also 
m tlie brain and cerebrospinal fluid. Monkeys arc susceptible and, as in the case of 
rats and mice, are actively immune after recovery. ICrantz has applied the Reichen* 
berg reaction or “adhesion test** to relapsing fever spirocluctcs, spedfic immune 
scrum causing the spirochaetes and blood platelets to adhere together. 

Symptoms. — A. Tun Lice-borne Relapsing Fevers. 

1. European form, — The incubation period varies from 2 to 12 days, and in acci- 
dental inoculations it is about 5 to 7 aays. During this period slight prodrotnaU 
may occur. The onset is sudden with a rigor, frontal headache and inieiue pa^ in 
the back and limbs. Anorexia, nausea and vomiting arc common, and in children 
convulsions may occur ; the temperature and pulse rise rapidly, the former often 
reaching lU-l'* r. on the evening of die hrst day. The tongue is coated and 

the spleen is enlarged and in some epidemics jaundice and a tender enlarged livet 
may he present. Herpes labiahs may develop, and oecasionaJly an erythaaatoiu 
rash appears at onset. Later, rose-coloured spots may involve the skin of tlic aea, 
trunk and inner aspect of the thiglis. Petcems are observed only in severe caM. 
After tlie fever has persisted for S to 7 days the temperature falls by crisis, accomps^ed 
by profuse sweating and possibly diarrlioa and collapse. Tiic patient rapidly un* 
proves, but after an apyrexial penod a relapse ensues, generally about the lourtsentb 
day, followed by a second crisis about the end of the third week (twenty-finl d^)- 
This usually termuutes the illness, but occasionally a tliird relapse noted. Spff^ 
chsetes are present in the blood unul 24 hours before the crisis, when they rspidly 
disappear, and are not demonstrable except possibly in lliick smears during me 
apyrexial period when a leucopeoia replaces the characteristic febrile neuimpki 
Icucucytosis. 'riie blood remains infective between relapses, and if injected into a 
mouse or white rat spiroclimtes appear in 24 hours. 

2. Astatic relapnng fener closely resembles the European form, but rigors ue 
not so comrnon, collapse is more frequent at the crisis, and relapses more numeiej^ 
Carter describes two varieties : (a) a short irregular remittent fever; [b) the so-caEw 
bilious rermttent or icteric fever. This is a severe form of infection associated nitn 
spirocha:ta] hepatitis. There is a high fever, intense toxic j'aundice, skin petecn^ 
splenomegaly, and an enlarged lender liver. The urine contains ribumb, bile PS* 
ments, bile salts and urobilin. There ts liypcrbilirubimemia associated with a oin* 
biphasic van den Bergli reaction in the plasma. Toxxmic features are marked, and 
include a dry brown tongue, diarrhcca, abdominal disteosioD, hiccough, stupor, 
delitium and coma. Death not infrequently results. 

3. North African relapsing fever is found in Algiers, Tunis and Eg)Th 
closely resembles the European form. The number of relapses rarely 
three, but fatal casra may show jaundice, bilious vomiting, hepatomegaly, spi^ 
megaly with infarctions, and albuminuria, necessitating diricrentiation from 

4. American relapsing fever due to T. novyi has a low morulity rate and 0°^ 
generally more than one relapse. 
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B. The Tick-corne IIllapsing Fevers. 

1. Central African relapring fever.— ^ynonym^.— Tick. Fever; Tete Disease; 
Carapata Fever. 

This form is found throughout British and Portuguese East Africa, Nyasaland, 
Uganda and the Congo Free State, 

It differs from tlie European form in the shorter duration of the initial fever 
(3 days), the irregular incidence, greater number of relapses and the scantiness of 
spirochstes in the peripheral blood. The incubation period varies from 5 to 10 days, 
generally being about 1 week. The tick biles may be accompanied by local inflam- 
matory changes and the prodromata include mental lethar^ and sweating. The 
attack may start gradually with malaise, vomiting and slight temperature which 
gradually increases, or suddenly with diaztness, headache and generalised pains, the 
temperature rapidly reaching 104® F. After the pyrexia is estabhshed these symptoms 
may persist and, in addition, chilliness, pain over the spleen, bilious vomiting, bron- 
chial catarrh, diarrhcea, enlargement of the spleen and liver, albuminuria and herpes 
may occur. Generally after 3 to 4 days the fever terminates by crisis with profuse 
stveating. The patient feels weak and tired, but slowly regains his appetite and 
strength until the neset febrile paroxysm, whidi may occur after an interval of 3 to 8 
days. Third and fourth relapses are frequent and as many as ten may occur, weak- 
ness and emadation then being marked. In severe and fulminating cases epistaxis, 
hsmaturia and jaundice may be met with, also occasionally involvement of the central 
nervous system, wth coma and death due to cerebral embolism caused by tangled 
masses ox spirochastes. Cranial nerve pareses are described, and spiroebstes may 
be present in the cerebrospinal fluid, which frequently shows increased pressure and 
Jymphocytosis. 

2. Ternan and Norih^Wett Indian relapsing fever presents a primary fever of some 
4 days' duration followed by short bouts of pyrexial recurrence ; five or more relapses 
are not uncommon. Some epidemics are very mild, others more severe. Often 
the spleen is not palpable, and icterus is uncommon except in the more severe 
epidemics. 

3. Spanish relapsing fever caused by T. hisp>aniajm resembles the tide fever of 
Central Africa. The initial fever lasts about 4 dap, and is associated with spleno- 
megaly and neutrophil leucocytosis. Iritis and fadal neuritis are not infrequent 
complications during relapses, which do not generally exceed four in number. 

^ Complications and Sequelm. — Bronchml catarrh is not infrequent during the 
initial fever, and pneumonia and parotitis may also occur. In some epidemics h$ma- 
temwis and haematuria have been noted ; in others jaundice and hepatomegaly are 
not infrequent. Rupture of the enlarged spleen has been reported, also ophthalmia, 
adenitis, neuritis and diarrhcea. In tick-bome relapsing fever {T. duttoni and T. 
sogdianuiri), cranial nerve palsies are not uncommon. The most frequent is unilateral 
or bilaterd fadal paralysis, but ptosis of the eyelid, strabismus, deafness and tri- 
gemiiul neuralgia are recorded. Ocular lesions indude optic atrophy, iritis, irido- 
cyclitis, retinal hsmorrbage and opadtles in the vitreous. Meningismus associated 
with pathological changes in the cerebrospinal fluid (Jymphocytosis, etc.) is quite 

common. 

Diagnosis. — Relapsing fever has to be distinguished from influenza, typhns, 
malaria and trypanosomiasis, and, if there is jaundice, from yellow fever and Weil’s 
disease. This is done by finding the spedfic parasite in the blood. 

. Prognosis.— The prognosis varies. With tlie European types the mortality rate 
*3 only 3 to 5 per cent., but with the Adatic typv it is much higher. Jaundice is an 
unfavourable development. African tide fever is not infrequently fatal, espedally 
w the aged and debilitated, and Central American tick fevers resemble the Central 
African variety. 
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Treatment. — PnopiryLACric. — Avoidan<» of contact with lice and ticks is neces- 
sary if infection is to be prevented. Dclousiog of troops in war-dme is important. 
With O. moubata the avoidance of native dung huts, especially at night-time, and of 
old camping sites, is essential. With O. papUHpes in Syria and Palestine infection is 
mainly acquired when visiting caves ; these should be avoided. 

Curative. — Arsphenamine (0*3 to 0*6 g.) and neoarsphenamine (0‘6 to 0‘9 g.) 
are specific in all types of louse-borne rdapsing fever; generally not more tim 
two injections are needed for cure. These should be given early during the pytcrial 
period and preferably when spiiochsetes are demonstrable in the blood sm«i8. 
In relapses the dose is repeated. In tlck-bome relapsing fever these arsenic^ 
are of doubtful value, and with T. duttoni in Central Africa and T. sogdiamm in 
Palestine and Syria they do not materially influence the course of the dis^c, or the 
relapse rate. Claims have been made that aurothioglucose (Solganol B.) is of value 
in those cases in which the central nervous system b affected. In the latter, lumbar 
puncture may be indicated to reduce intracranial pressure. If collapse occurs at the 
crisis, stimu^ts should be given. 

Penidllin in big doses will terminate the attack but does not prevent relapse. 
Cblortetracycline 0-5 g. fi-hourly rapidly controls the attack, but may also be followed 
by relapse. 


RAT-BITE FEVER 

Synonyms. — Souoku ; Sokoshio ; Rat-bite Discnsc. 

Definition. — A chronic relapsing type of fever following the bite of raw, and due 
to the Spirillum minus (Carter, 1887); it is characterised clinically by a return of the 
inflammation in the healed wound, lymphangitis, adenitis, rigors, fever and a macular 
or papular purplish rash. 

.Stlology. — ^The disease is common in Japan, China and Bombay, and casts 
have been reported from France, Italy, Spain, Britain, East Africa, West Indies and 
Australia. Anyone bitten by an infeaed rat may acquire the disease. la man the 
spironemata were found in the bitten tissues and in liie lymph glands by FuUki; 
they are demonstrable with difficulty in the peripheral blood, appearing as thick, short 
forms (3 to 6p), which on cultivation increase in length (20)/i. About 3 per 
cent, of house rats in Japan are carriers, and after experimental inoculation 
spirilla arc present in the blood for the first fortnight of infection. 

Pathology.— In human cases, degcuerative changes in the liver and kidneys have 
been reported, while animals show congestion and swelling of the lymph glands and 
spleen. 

Symptoms. — After being bitten the wound heals in an ordinary manner, but m 
from 2 to 6 weeks pain and swelling appear at the site of the old bite and tlie s«r 
breaks down. The lymphatics draining the area of the bite become inflamed, rnih 
enlargement of the corresponding glands, whUe an acute myositis is often present; 
a definite ulcer may now mark the site of the bite, w ith an angry inflammation spread- 
ing away from it, and small vesicles may break out around it. When tMs has conunued 
for some time, general symptoms make their appearance ; the temperature rises to 
103® F. or over; there may be rigois, v’omiting, nausea, severe headache, joint pams, 
diarrhtca and general malaise. A specific rash then usually appears as dusky-coloured, 
pu^lish-red spots or a coloured, patdiy erythema over the limbs, trunk and face, 
which lasts for some time and slowly disappears. After remaining high for 3 to 8 
days, the temperature drops, often W crisis, and tlie symptoms generally ameliorate. 
After a varying period of time the tost relapse appears ivith a return of the former 
symptoms. Pyrexia then disappears, only to be followed by further relapses, 
m some of tlie reported cases have continued for months or even years. Considerable 
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debility follows the attacks, and finally the patient may pass into a very poor state 
of health. A transient or |3ermanent nephritfe may result, and exophthalmos and 
paresis have been recorded in some cases. Ultimately the infection tends slowly to 
disappear. 

Diagnosis. — ^The history of rat-bite, the local lesion associated with lymphangitis 
and adenitis, the specific rash and recurrent fever are t3rpical. In some wara the 
disease resembles syphilis, but the Wassennann reaction is negative. Spirilla are 
difficult to demonstrate microscopically in the peripheral blood, and white rats or 
mice should be inoculated with human blood. 

Prognosis. — ^With modem treatment this is quite good, but previously it was 
not so, many cases continuing with chronic symptoms for years. A mortality of 10 
per cent, has been given by some authors. 

Treatment. — Arsphenamine or some of its derivatives should be given, com- 
mencing with doses of 0*3 g. One to three injections at 3-day intervals are usually 
sufficient to abolish completely all the symptoms and bring about a permanent cure. 
Penidllin in large doses (up to 2,000,000 units over 1 day) is also effective. 

It has recently been shown that rat-bite fever may also result from infection with 
Streptobaeillus moniliformis. Arsenic is not active against this organism. Penicillin 
in laige doses (2 or more million units) is effective. Chlortetracycline may be used 
as an alternative where penicillin resistance is suspected, in doses of 0-5 g. 6-hourly 
for 10 days. 

N. Hamilton Fairley. 


E. PROTOZOAN INFECTIONS 
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Synonyms. — Ague; Paludism; Remittent, Intermittent, Marsh or Jungle 
Fever. 

Definition. — A protozoal disease of man caused by various species of Plasmodium 
which infect the red corpuscles after undergoing a schizogonous stage in fixed tissue 
cells ^hepatic parenchyma cells) and give rise to periodic fever, splenomegaly and 
ansima ; transmission is by female anopheline mosquitoes, which hitc from sunset 
to dawn. 

Historical. — Malarial fevers were recognised by Hippocrates in the fifth century 
B-c. In the Middle Ages, people in Europe suffered severely from the ague, being 
saved from its ravages by cinchona bark, probably brought back from Peru by the 
Jesuits in the first half of the seventeenth century. This remedy also enabled Syden- 
ham and other physicians to separate malaria from other fevers. Laveran (1880) 
discovered both the parasite and the phenomenon of cx-flagellation in shed blood, 
but differentiation into the three speaes was not made until later. Manson (1894) 
formulated the hypothesis of mosquito transmission, but he thought that man acquired 
the disease from infected mosquitoes via water and not by biting. McCallum (1897) 
recognised the fertilising function of the *' flagellating body Ross (1898) worked 
put the correct transmission and developmental cycle of bird malaria (Proteosoma) 
in culidne mosquitoes, and having previously observed the partially developed oocj’sts 
pf human malaria in dappled winged mosquitoes (anophelines) he predicted a human 
life cycle similar to that observed in bird malaria. Later in the same year, Grassi, 
Dignami and BastiancUi (1898) demonstrated the complete development of P. falci- 
parum in Anopheles maculipennis and transmitted the disease to man by the bite of 
‘nfected mosquitoes. 
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Etiology. — ^Two distinct ecological problems are presente<l in malaria— the pan- 
site and its environment on the one hand, and the anophcline mosquito and its 
environment on the other. ' 

Malignant tertian (M.T.) or suhleiUan malaria greatly predominates in the tropics, 
and benign tertian (B.T.) in temperate zones, while in the subtropics both theseforms 
and quartan malaria may occur, 'Hie bist has a patchy distribution. Malaria b cot 
found between latitudes approximately 60“ north and 30“ south because tempeiaturt 
considerations limit its extension. Tlie critical temperature deternunin| develop- 
ment in the mosquito is about 60“ F., and this must be maintained sufficiently long 
to allow tlie sexual cycle to be completed. In Europe tlie dbease disappears at about 
3000 feet, and m India and Africa at 6000 feet. Seasonal prevalence, which b not 
marieci near the Equator becomes so jaither from it Throughout South-East Europe 
the malaria season extends approzimately from June to October. i 

All races contract malaria, but European and Chinese arc regarded as being more 
susceptible than Negroes and cert^ aboriginal races. In endemic areas tnalana b 
commonest in children, but as a result of repealed infections both children and adults 
gradually acquire a certain degree of immunity (premuntty) or tolerance, which only 
persists as long as parasites perist In avian and simian malaria this depends oft s 
specific enhanced phagocytic function and hypertrophy of the rcticulo-endothelium 
m the spleen, liver and other organs. 

M.l^ malaria is chiefly responsible for epidemics, the factom necessary bring a 
sufficient number of (1) good gametocyte carriers, (2) efficient anophelinc vectors 
and (3) non-immune individuals. In hyperendemic areas, good gametocyte c^ers 
amongst the native population are largely confined to infants and young children- 
Adults and other chilaren developing premunity as a result of repeated infecdon 
with the local strains of P, faUiparum and P. titea* rarely become carriers. Newly 
arrived adults in such an area who have not previously been exposed develop otert 
attacks of malaria if infected, and become most effective carriers : they are the sum 
source of carriers in epidemic malaria involving armies fighting in the tropics. 

In war when large bodies of “ unsalted ” troops have had to fight in hyperendemic 
areas of malaria, such as tropical Africa and New Guinea, big epidemics have re- 
sulted in which a large proportion of the Forces involved have become rapidly infected. 
The imtial breakdown was caused by P. falciparum in about SO per cent qf cases, 
but after treatment such individuaU, when they relapsed, were found to be infecled 
witli P. vivax. In civilian life the tropical aggregation of labour may lead to siimbf 
consequences. Regional epidemic malaria, of xiliich the Punjab epidemic {I90S| 
and the Ceylon epidcnuc (1934) are examples, is dependant on the developments 
a large number ol non-immunes consequent on a sequence of healthy years, followed 
by undue exposure to anophelism. Flood or drought may be the factors leading to 
an increase in riie local anopheline vector. Prolongarion of the transmbsion period 
is an important factor — especially in North India, where epidemics occur every 8 or 
9 years. In the affected areas practically all the infants die, many young children 
and old people succumb, and the adults are so ill that the life of the wnol« 
munity is paralysed. In the Ceylon epidemic feilure of the crops and the res 
famine further lowered individual resbtance, and within 7 months some f 
people died of M.T. and B.T. malaria. 


Parasitology. — The malaria parasites are protozoa belonging to tlie class Spoi'o^f’ 
genus Plasmodium. There are several distinct species affecting man : quartan xnalana, 
caused by Plasmodium malaria (Laveran, 1881); benign tertian (B.T.), due to P- 
(Gr^si and Fcletti, 1890); malignant tertian (M.T.), caused by P.falciponsm 
(Welch, 1897) ; and a tertian malaria, due to P. ooa/e (Stephens, 1922). Afifthwro. 
P. tmie (Stephens, 1914), has been described, but its speaes status remains doubtiw- 
Man IS also siucepuble to experimental infection wth P. Imoaksi. a plasroodial 
parasite of monkeys. 
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Asexual cycle in man (endogenous cycle ; schizogony). The sporozoites, after 
inoculation by the mosquito, disappear within 2 hours from the blood which com- 
pletely loses its infectivity — even when 200 mL are injected intravenously into a 
susceptible individual. On the seventh day in P, falciparum infection and on the 
ninth day in P. vivax infection the blood regains its infectivity as shown by positive 
sub-inoculation results, and 2 or 3 dajra later intracorpuscular parasites become 
demonstrable in blood smears. During &e period of non-infectivity the sporozoites 
leave the blood-stream and enter fixed tissue celis, especially the parenchyma cells 
of the liver, where they undergo an cxo-erythrocytic schizogonous cycle before dis- 
cha^ing the first generation of merozoitea into the blood-stream. Large nests of 
these non-pigmented pre-exo-erjlhrocydc parasites have recently been demonstrated 
in the liver on the seventh day following experimental hyperinfection of a human 
volunteer with P. vivax by Shortt and his colleagues. Though late tissue forms 
have not yet been found in benign tertian infection in man, both pre-erythrocytic 
and late exo-erythrocytic forma have recently been discovered in the Uver of monkeys 
infected with P. (ynomol£i (Shortt and Garnham). 

The pre-erj'tmocytic parasites in malignant tertian malaria have recently been 
demonstrated. Subinoculation experiments on human volunteers indicate that this 
tissue phase lasts only a few days and that once merozoitea have been produced, there 
is every reason to assume cso-erythro^tic forms do not persist in infections with 
P. falciparum as they do in P. vivax. 

The asexual growing forms (trophozoites) at first have their cytoplasm arranged 
somewhat crescentically around a central vacuole and contain one or more small 
masses of chromatin. With increase in the size of the vacuoles definite ring forms 
Ksult As the parasite eahuges malaria pigment appears, and medium-sized ammboid- 
like forms are produced. As the parasite reaches maturi^ pigment collects centrally 
and the chromatin divides into two, four or more portions each surrounded by a 
mass of cytoplasm ; this is known as the sporulating, segmenting or rosette form 
or the scmzont. The mature schlzont consists of a variable number of young forms 
(generally 8 to 16), knotvn as merozoites, which soon escape into the plasma and 
subsequentiy invade fresh red cells restarting the <yde. 

Sexual cycle in the mosquito (exogenous cycle; sporogony). In addition to these 
asexual forms produced during schizogony in man, certain sexual forms (gamctocytes) 
arc liable to appear in the blood following a bout of malaria fever. These are large 
round or oval bodies filling and expanding the erythrocytes in benign tertian infec- 
tions, and crescent-like bodies in malignant tertian malaria ; when these crescents 
are imbibed by suitable anophelines the corpuscles are ruptured and they revert to 
a drcular form in the mosquito’s stomach. Here the male gametocytes produce 
fiagella (microgametes), which separate off (exflagellation) and subsequently penetrate 
the femde gametes (macrogametes) produced by maturation from macrogametocytes. 
The resulting body, known as the zygote, develops into the elongated tra\-ellmg 
ycrmicule or ookinete which penetrates the stomach wall : here it becomes circular 
in outline and develops into an oocyst which finally becomes packed with sickle-shaped 
sporozoites causing a cyst-like protrusion on its outer surface. These oocj-sts subse- 
quently rupture and sporozoites escape into the body cavity (hsmoccele) and ulti- 
matcly make their way to the salivary gland. When the mosquito bites, the sporozoites 
pass with the salivary secretion into Sie new host (see Asexual Cycle in Man), The 
rime taken to complete this cycle varies from 8 to 20 days, temperature conditions 
bring an important factor in rate of development. 

Mosquito vectors of malaria. — It is not every anopheline mosquito which can 
^ansmit ^malaria successfully. Perhaps the best-known transmitter of malaria is 
A. vuscuUpenTtis, which is nocturnal in ^bit, and has been specially studied in Europe 
^d the Eastern Mediterranean. Hackett, Misstrtili and others have shown tlmt 
A. maailipertnis is not a uniform speries, but U divided into “ biological races " or 
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\arieties. These races cannot generally be distinguished eitlicr as adult or linic, 
but only by their egg characteristics, 'fhe breeding grounds, sexual behaviour and 
feeding habits differ. Thus, tiie race called eluUis bites man for choke, and is a danger- 
ous carrier of malaria ; other races, like typicus and messea, bite cattle for choice, and 
therefore are much less dangerous to man. ITie larv® of elulus need traces of salt 
in water, and for this reason they tend to have a coastal distribution. In the Balkans, 
malaria of the plains is mainly transmitted by A. macuUpennis var, elutiu, whereas 
malaria of the hills is solely transmitted by A. superptcius, which espedally breeds b 
running mountain streams with rough rocky beds. It follows that the mosquito 
vector should be carefully studied in every country and special local methods devised 
for its extermination. Drainage of swamps, land reclamation, elimination of breedbg 
sites and destruction of larva: by D.D.T., oiling, etc., are essential factors in malaria 
control. 

There are many different vectors in other parts of the world, some of the more 
important of which are : A. albimanus, tropical America ; A. guadrimaculatus, United 
States ; A. funestus, tropical Africa and India ; A. gambia (costalis), tropical^ Africa, 
Arabia and Brazil ; A. euUeiJacies, India and Ceylon ; A. ilepfumi, breeding in wells 
in cities in India ; A. maaiJatut, India, South-East Asia and Netherlands East Indies; 
A. niinimiu, India, Burma, etc.; A. stm/Lticus (ludlovvi), the dangerous brackish- 
water breeder in the Far East ; A. pmutulatus var. typtcur and A. functulatoj var. 
molucctnns, New Guinea and New Britain. 

The danger of tlie introductloD of new anophelinc vectors into other djun^ej 
is illustrated by that most dangerous African vector, A.gambia. This speeiei reached 
Brazil, probably b^ aeroplane or destroyers, in 1930, and was followed by *evert 
outbreats of malaria, the epidemic in 1938 causing 50,000 cases. More recenUf 
appeared in the Nile Valley in Egypt, where the usual vector itA.phoraiw. 

Parasitet tn blood tmeart. — All forma of P. titax, P. malaria and P. ooale are met 
with in the peripheral blood, but in malignant tertian malaria osving to sporulanoa 
in the internal organs, generally only the small rings and large crescents 

? arum appear. Blood smears are stained by Leishman’s or Giemsa's stain, while 
icld’s rapid staining method gives excellent results in thick films in routine diagOMA 
The following points assist in differentiating the different species. Riitg forms. 
rings of P. Jalcipamm occupy about one-sixth of the cell, which may show Maurer i 
clefts. They arc often fine and hair-like, and show irregular or flattened margiiui 
forms. Two chromatin dots and multiple infection of the same corpuscle may occur; 
occasionally this b seen with P. vicar. The rings of P, vivax and P. malaria occupy 
about one-third of the cell, arc larger and contain more cytoplasm, but the specie* 
cannot always be determined if only ring forms arc present (Wenyon). Partly 
forms. In P. vivax the infected corpuscle is enlarged, Schiiffner’s dots arc 
and the parasites are of irregubr shape and contain light-brown pigment. 

P. malaria there is no enlargement of the corpuscle, the pigment is dark broi^ of 
black, band forms are common, and Ziemann’s stippling may be demonstrated la 
S.hcr.ei}c^sbyspcciAttsfmctg. AJa-fifarms. inF.vivaxandP.maAiruertkef^ff^^ 
have 16 and 8 merozoites respectively, in contrast with which the gametocyto naic 
a single nucleus and a different distribution of pigment and chromatin. P- 
sommhat resembles P. malaria morphologically, but Infected corpuscles *oo 
Schttffner 8 dots, and are often oval or distorted in shape with serrated edges. . 

— In se\erc and persistent infections there is consider 
blood destruction. The tntra-curpuscular parasite digests haemoglobin, 
the haem moiety as malaria pigment (hsematin). Thouch free hxmoglobin 
generally detected spectroscopically in plasma oUected during or after the 
bchumm s test for methxmalbumm is often positive if the fever be prolonged, id 
eating that corpuscular lysis with liberation of extracorpuscular hxmoglobin iso«f* 
nng. Hxmatogenous bUirubin also tends to be in^cd, the Indirect van 
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Hergh reaction varying from 1*0 to 8*0 units. Hyperbilirubinajmia is responsible for 
the hsmolytic Icterus and pleocholia observed in severe and persisting infections. 

In untreated infections, espedally M.T., severe anxmia may rapidly devdop. 
Before the disease has become chronic, anaemia in uncomplicated cases is generally 
normocj'tic in type. The blood picture may show polychromasia, anisocytosis, 
poikilocj'tosis, punctate basophila, and occasion^y normoblasts. Hypochromia may 
develop later. Leucopenia u’ith a left shift and a decrease in both lymphocytes and 
poljTnorphonuclear neutrophils occur early in the infection and are a characteristic 
linding. 

The urine may be dark brown in colour due to urobilin. Albuminuria is not 
uncommon, and casts and other evidences of nephritis may be found in quartan 
malaria. Bile pigments and bile salts generally indicate malaria hepatitis. Delayed 
excretion of bromsulphthalein and other tests for Uver function may indicate liver 
damage. 

Morbid anaton ^. — In a fatal case of acute pernicious malaria the spleen is enlarged 
and congested, blackish red in colour, with soft, dark pulp. The liver is also con- 
gested and enlarged, while the gall-bladder is distended wth bromiish-black bile. 
Small hemorrhages may be present in both these organs. The serous membranes 
and mucosa of the gastro-intestinal tract are congested and leaden-coloured and may 
show small hemorrhages. Lipoid and fat may disappear from the cortical layer of 
the suprarenals. The heart muscle is often pale and flabby, showing cloudy swelling 
or actual fatty degeneration ; ecchymoscs on the myocardium and pericardium are 
not infrequent. The marrow of the short bones is dark or chocolate coloured, while 
that in the long bones presents a variable picture depending on the degree of hvper- 

f ilasia. In cerebral malaria the meninges are hyperamic, the cortex is a smokj* or 
eadeo-grey colour, while punctlform temorrhages are scattered through the white 
matter. 

The microscopic study of the organs in fatal cases has done much to explain the 
varied clinical manifestations of the disease. Thus : 

(l^ Pigmentation of the serous membranes and internal organs is caused by 
malana pigment (hxmatin) contained in parasitised red cells in the capillaries, in 
macrophages, and R.E. cells, particularly in the red pulp of the spleen or the sinus- 
oids of the liver and bone marrow. A fine, yellow granular pigment, hasmosiderin, 
giving the Prussian-blue reaction for iron with ferro-cyanide, is also found in the 
parenchyme cells of the liver, spleen and kidneys. (2) The early enlargement of the 
liver is mainly due to acute congestion, and in the case of the spleen to congestion 
and commencing hyperplasia of R.E. cells of the red pulp, some of which may show 
toxic degeneration. (3) Degenerative changes, due to toxic action or anoxia or both, 
arc manifested in the polygonal hepatic cells, the convoluted tubules of the kidney, 
the cortical cells of suprarenal glands, and capillary endothelium giving rise to multiple 
hsmorrhages. (4) Capillary blodtage by parasitised corpuscles and possibly vascular 
^pasm lead fo local assue anoxia and possibly I'sscular spasm iritJi small areas of 
harnioirhage and necrosis possibly followed by neuroglial proliferation and the forma- 
tion of so-called “ malaria granulomata Proliferative changes of the reticulo- 
endothelium in the capillary areas of the brain leading to granulomata are also de- 
scribed. In chronic malaria in which repeated infection has occurred for years the 
spleen (“ ague cake ") is very enlarged and hard, the capsule b thickened, and often 
iidhesions bind it firmly to the diaphragm, etc. ; sometimes the adhesions are calcified. 
Microscopic section shows great hypertrophy of the R.E. celb, which often contain 
malaria pigment, atrophy of the Malptgman bodies and IjTnphoid tissue generally 
and extensive fibrosis. 

Symptoms. — ^The natural history of malaria in the untreated or ineffectively 
treated patient includes (i) an incubation period during the later stages of which mild 
premomtory symptoms may appear, (ii) a stage of primary fever wfuch if the patient 



INFECTIOOS DISEASES 


250 

survives is followed by (Hi) a period of latency in which demonstrable parasites are 
generally absent but in which subinoculations of blood may be positive, (iv) a stage 
of tecnidcsccncc, relapse or recurrence. 

(i) INCUBATION PERIOD 

In experimentally infected volunteers the average incubation period is 10 days 
in M.T. and 12 days in B.T. malaria, but variations occur and in natural infections 
the period may NTJry from 8 to 25 days. In quarton malaria it is often longer. Occa- 
sionally in B.T. infection the primary fever rnay be suppressed and the incubation 
period extended to as long as 9 months ; this may ako happen in individuals taking 
suppressive anlimalaria drugs at the time of infccuon. 

iVemoni/ory symptoms . — ^When thick films arc carefully examined the average 
time for parasites to be found microscopically in experimentally infected volunteen 
is 9J days with P. falciparum and 12 days with P. vivax. For some 3 days previously, 
however, in heavy infections minor clinical features such as transient headache, back- 
ache and generalised aches and pains may be experienced while tenderness of the 
liver and slight rises of temperature (99® F.) are not uncommon. Though micro- 
scopical examination at this early stage generally reveals no parasites, subinoculations 
of the blood invariably prove positive on the seventh day in M.T. and on the ninth 
day in B.T. malaria; certain characteristic hrematological changes ako beem to 
appear, namely, a decrease in lymphocytes and segmented polymorphonudear leuco- 
cytes leading to a leucopenia and bter a left polymorphonuclear shift due to an 
increase in the non-segmented leucocytes. These premonitory minor fcaturcs may 
also appear after exposure to heavy infection in volunteers who are taking schkosu- 
ddal drugs like mepacrine r^ularly, as well as in those who ore receiving oo Mt>* 
malarial suppressive drug; in the latter, however, these features are not transient 
but increase in intensity until an overt attack of malaria with major symptonM 
demonstrable parasites supervenes. In natural infections which are generally lighter 
than in expenmentailv infected volunteers these premonitory symptoms arc I®* 
frequently encountered. 


(ii) TRIMARY FEVER 

At the onset of primary fever, parasites are often veiy scanty and may only be 
found after prolonged scar^. The onset of fever is undoubtedly related to segmenta- 
tion, but it m not dependent exclusively on parasite density ; while some pyrogemc 
substance may be directly responsible, variable host reaction is an important 
There is often an initial period of continuous, remittent or intermittent fever 
lasts a variable period. Intermittent fever generally becomes established at an earbef 
stage in B.T. than in M.T. prima.^ fever, and though the temperature may be quo- 
tidian at first it later becomes tertian in type. Occasionally, the primary B.T. fe^" 
may be tertian at onset and quotidian later. Untreated B.T. patienm may have mW* 
mittent fever every day for many weeks before spontaneous remission occurs, ftud s 
tertian periodicity may only be established in recrudescences or relapses. In quarts 
tmilaria, which particularly affects children, a quartan periodica^ tends to be esUb- 
lished early, even In primary fever, and in untreated mdividuals ^ical paro^^^ 
of ague may persist for many months before the latent phase becomes csttblkhm- 
If there are interpolated attaclcs doe to multiple strains, a double or triple quarcu^ 
chart may ensue ; the last is associated with quotidian fever. ..t 

In the ordinary aepticaiTuc type, the onset is either sudden or insidious, 
prodromal symptoms, such as tiredness, stiffness of the neck muscles, pains in ^ 
muscles and bones and anorexb. Fever, when it appears, is generally associate 
with headache, backache, aching pains in the bones, malaise and fatigue. Shivering 
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is often absent, especiaDy in M,T. infections, while nausea, anorexia and TOiniting are 
common. 

The spleen though always increased in size is frequently not palpable in the 
early stages of the disease ; later, it is felt as a tender soft mass below the left costal 
margin, moving on respiration. Splenic pain may be troublesome. The liver is 
often demonstrably enlarged earlier than the spleen in primary malaria ; it is fre- 
quently tender and its edge may be palpated below the right costal margin moving 
with respiration. The gall-bladder may also be distended later, though this is rarely 
demonstrable. Herpes on the lips and face is common and should suggest the possi- 
bility of malaria. Mild bronchitis is another suggestive sign, while abdominal pain, 
constipation or diarrhcea are not infrequent. If treatment be delayed signs of blood 
destruction develop; they include (1) anmmia, (2) hmmolytic jaundice, (3) polycholia 
with bilious vomiting and chocolate-coloured stools and (4) brown urine due to 
urobilinuria. 

Prior to the spleen becoming palpable, influenza, dengue, sand-fly fever, scrub 
tjyhus or enterica may be suspeAed. After the spleen is demonstrably enlarged 
diseases assodated with splenomegaly, such as ^hoid, paratyphoid, undulant fever, 
relapsing fever, kala-azar and trypanosomiasis need differentiation. Ammbic abscess, 
cholecystitis, pyelitis, subacute bacterial endocarditis or occult sepsis may simulate 
raafana. In 6acten"af infections there w often a pofymorpfionucfear /eucoc^osis and 
the febrile attack comes on later in the afternoon or evening than is customary in 
malaria. When jaundice complicates the picture infeaious hepatitis, yellow fever 
and leptospirosis may need differentiation. So-called typho-malaria may occasionally 
develop. Here the temperature chart, splenomegaly, heemorrhage from the bowel 
or epistaxis and the development of the so-called “ typhoid state with low muttering 
delirium ma^ suggest typhoid until parasites are found in the blood. Blood cultures 
should invariably he made to exclude enterica in su^ cases, as malaria and ^hoid 
may occur together, 

^ Bilious remittent fever is a well-recognised type, characterised by remittent fever, 
^igastric discomfort, bilious vomiting, chocolate-coloured stools and urobilinuria. 
The spleen and liver arc both enlarged and tender, and the skin and sclers show 
icterus. The jaundice may be caused by excessive blood destruction or by toxic 
degeneration of hepatic cells ; in the latter case bile pigment and/or bile salts appear 
in the urine. Bilious remittent fever may be a manifestation of primary or recrudcscintr 
M.T. infection. 

Acute pernicious malaria . — Apart from the general septicemic features induced 
by parasitamiia, and the anffimia and jaundice resulting from blood destruction, there 
are a number of manifestations classified as acute pernicious malaria, which are mainly 
dependent on internal sponilation and localised blockage of the capillaries by P, 
falaparum in different organs, such as the brain, heart, intestines and spleen by para- 
sitised corpuscles, which adhere to one another and to the capillary endothelium. 
This phenomenon is peculiar to P. falciparum infections, and is chiefly responsible 
for the diverse symptomatology of M.T. malaria. Its onset may be suspected if 
byperinfection be present. Hyperinfection is diagnosed if more than 5 per cent, of 
erythrocytes are infected, if more than 5 per cent, of infected corpuscles contain 2 
or more parasites, and if pigmented asexual forms of P, falciparum are demonstrable 
m blood films. In extreme cases, 30 per cent, of the corpuscles may show parasites. 
The chief forms of acute pernidous malaria are as follows : 

1. Cerebral . — Such patients may develop coma, convulsions, paraplegia, hemi- 
plegia, aphasia, meningismus or hyperpyrexia. Cerebrospinal fever may be sus- 
pected, or the condition be diagnosed as primary heat stroke. The coma may come 
on rapidly, or be preceded by drowsiness and stupor. In some instances there is 
peat excitability and maniacd and suiddal tendencies may develop; alcoholism or 
lunacy may be diagnosed with disastrous results. Generally the face is suffused, the 
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pupils contracted and the reflexes modified ; increased deep reflexes and extensor 
plantar responses are common. Malaria coma lias to be distinguished from cerebral 
and pontine Iimmorrhagc, urmmia, diabetic coma and alcoholic or opium poisoning. 
The blood always contains parasites. Lumbar puncture shows a clear fluid perbips 
under increased pressure; .i pleocytosis may be found, especially tf meningitic 
symptoms arc present. 

2. Algid . — The patient presents the picture of severe shock and peripheral drcuU- 
tion failure. There b a Hippocratic facies, the skin is cold and covered with dammy 
sweat, the respirations shallow, the pulse rapid, thready and weak and the blood 
pressure very low. Vomiting, diarrhcea and epigastric pain are not unconinion. 
Though the skin temperature u low the internal temperature is often high. Parasites 
are plentiful in the peripheral blood smears. 

3. Cardiac . — There is breathlessness, cyanosis, congestive failure and sometimes 
sudden death. Degenerative myocardial changes and blocked capillaries are tlie 
b.isis of the syrndrome. 

4. Gflsfro-i'nlejtinal. — lit gastric malaria there is epigastric discomfort and tender- 
ness, severe bilious vomiting and occasionally hmmatemesis. Gastric ulcer may k 
diagnosed. In the small intestinal type, cholera may be simulated but the fluid 
stools are brown, not colourless. Where the large bowel Is involved the stools nuy 
contain blood with or without cleat mucus ; the mucus, however, does not contain 
cellular exudate, and simoidoscopy fails to show ulceration though congestion and 
small mucosal hmmorrhages may be observed. Occasionally large fasmorrhsges 
occur. Baallary dysentery or intussusception may be erroneously diagnosed. 

5. Abdominal discomfoit and pain are not infreejuent in primary 
M.T. raabna. If associated with wmiting and tenderness over the hver, gall-bladder, 
epigastrium or aeeum, an erroneous diagnosb of cholecystitis, nstric ulcer, pan- 
creatitis or appendicitis may be made. In malarious areas a careful blood examination 
should invariably precede any abdominal operation ; only by so doing can seriour 
mistakes be avoided. 

6. Purpuru . — Petechial or purpuric skin eruptions, epbtaxb, batnatemfsiv 

hsmoptysis, melama, hamaturia or vaginal haemorrhages are occasionally encouri' 
tcred. . 

7. Renal . — Albuminuria is common, and in severe infections may be sssociattd 
with renal casts and red blood cells in the urine. 

It IS to be noted that acute pernicious malaria may also occur in M.T. recrud- 
escences as well as in primary fever. If the patient survives the primary attack and 
has not been cured, a period of latency supervenes. 


(lii) PERIOD OF LATENCY 

Fever and cliiucal symptoms arc absent, though enlargement of the spleen may 
be found. Though parasites cannot be demonstrated even in thick films, 
fever results in M.T. infectlaa when blood U aubinociiUted Into a susceptible 
vidual, but subinoculations are frequently negative in B.T. infections. AH availaWe 
evidence indicates that this is due to the persistence of secondary exo-crythro^i;"^ 
forms in B.T. which arc absent in M.T. n^ria. Persons with latent M-T. 
are always unsuitable donors for blood transfusion, while those with 
infection occasionally transmit malaria to the recipients. If the latently infectw 
individual be injected with blood containing his own strain of parasites, -fi. 

and parasites fail to develop (preiminition ; premunity); but if he be injected "i 
another strain of the same species or with another species of Plasmodium, a typic^ 
attack of malaria results. This specificity is probably dependant on specific op»nia»’ 
which prepare parasitised cells for ph^iytosis by hypertrophied R-E- 
macrophages. 'I’hia phase of latcnty — espedaily in B.T. and quartan 
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bst from many weeks to many months before fe%’er reappears. Certain factors such 
as chill, wetting, exposure, exhaustion, blood loss, anasthetira, surgical trauma and 
high-altitude flying (anoxia), may upset the biological balance between host and the 
parasites and induce recrudescence or relapse. 

(iv) RECRUDESCENCES AND RELAPSES 

This stage is characterised by periodic intermittent fever and typical ague attacks 
with cold, hot and sweating stages. In M.T. and B,T. malaria pyrexia occurs on 
alternate daj-s, in quartan fever every fourth day. Onset of fever is generally in the 
morning or early afternoon. 

In M.T. malaria, pyrexia generally recurs in from 1 to 6 weeks, and under these 
circumstances is classifled as a recrudescence rather than a relapse. The fever, which 
at onset may be quotidian in type, soon establishes tertian periodicity. The tempera- 
ture rises less abruptly and is generally lower than in B.T. ague, and chilliness rather 
than a rigor is characteristic. The hot stage tends to be more prolonged and the 
s^veating stages less intense, while paroxysms last longer, i.e, 12 to 24 hours. Fatigue, 
backache, headache, pains in the limbs, anorexia, nausea and vomiting, which may 
be bilious in type, are common. If the fever is uncontrolled by treatment the spleen 
becomes rapidly enlarged and tender, and hepatomegaly, hsmolytlc aiuemia and 
perhaps jaundice develop. Unless the individual has been taking an antimalarial 
drug for suppressive purposes, parasites are readily demonstrated m recrudescences 
e\en at the beginning of fever; as in primary fever hyperinfection and acute per- 
nicious manifestations may develop with fatal results. Unless cured, liability to 
relapse persists for about 6 months. 

In B.T. malaria, a longer period generally intervenes between primary fever and 
secondary attacks, i.e. relapses rather than recrudescences are the rule. With some 
strains of P. vivax, however, secondary attacks supcn’cne some 4 to 6 weeks after 
the primary fever. They arc characterised by typical attacks of tertian ague similar 
to those in the primary attack. 

Cold stage.— 10)6 patient feels listless and develops headache, backache, pains 
in the limbs and cluUmcss. Then the rigor begins. He lies curled up in bed witli 
chattering teeth, shivering violently. The face is pinched and the skin cold and 
blue. Blankets and rugs are applied in an effort to keep warm. Nausea and vomiting 
are not uncommon. After J to 2 hours the axillary temperature rises rapidly, attaining 
a height of 103® to 106® F. 

Hot stage. — ^The skin becomej burning hot and bedclothes are discarded. Fever 
is now high, the face is flushed, the pulse is rapid, the carotids throb and the bead 
aches. In severe cases delirium may de\-elop. This stage persists for 8 to 10 hours. 

Szeealing stage. — ^The skin now moistens, profuse siveating ensues, pains and 
headaches disappear, the pulse slows, the tongue becomes moist, the temperature 
Hlk, si’owfy at li'rst and then more rapidly, untd a normal’ or subnormal' I’evef is 
reached. At the end of the attack the patient feels reasonably well. 

Splenomegaly, anremia and herpes are characteristic of recurrences, especially if 
fever is not early controlled by treatment. Usually relapses tend to get milder, with 
progressively longer intervak bet>veen. Liability to relapse may persist for 2 to 3 
yean. 

In Quartan malaria relapses, the paroxj'sm is often shorter than in B.T. ague 
(6 to 8 hours), and the temperature tends to be higher; temperatures of 105® to 
106® F. are common. Spontaneous recororics are few, and long periods of latency 
occur between relapses. Infections may persist for 7 years or longer, while solid 
premunity is rarely established. 

l^Ialaria cachexia. — In old-standing cases, especially if there are repeated infections 
"ith different strains and species of parasite and inadequate treatment, the spleen 
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becomes stony hard and very enlaced, and perisplenitis may give rise to stvere 
splenic pain and discomfort Cachexia, ansemia, a dirty earthy-coloured skin, digestive 
disturbances, enlargement of the liver, physical inertia, cedema of the feet and ankles, 
deterioration of memory and lack of concentration may develop. There may be long 
intervals of apyrexia or subnormal temperature, but transient bouts of fever 
occur in which parasites are demonstrable in the blood for a short time only. 

The clinical picture at this stage is often ojmplicated by the effects of dietary 
deficiency. Thus, (1) hsmolytic macrocytic anaimia may follow lack of good bio- 
logical protein and possibly vitamin B complex as in Macedonia, (2) microbe 
hypochromic anarmia occurs if there is lack of iron in the diet, as in parts of India; 
ankylostomiasis here may also be a compHcatory factor, and (3) neuritic mamfestations 
may follow deficiency in Bj. 

Complications and Sequelre. — Complications include herpes of the lips, nose, 
eyelids and cornea, supraorbital neuralgia, anasmia, malaria hepatitis, pigment gall- 
stones, nephritis, with or without mdema and ascites (especially encountered in ^artan 
infections in childhood), abortion and premature birth. Ocular cornplications include 
conjunctival hremorrhage, corneal ulceration, keratitis, iritis, choroiditis, retinal 
haimorrhages, optic neuritis and malaria amblyopia. Dendritic corneal ulcers are 
the most common ocular complication, the lesions being generally superficial, seldom 
penetrating into the deeper comeal layers. The mild lesions dear up in 2 to 4 ivetb, 
the more severe taking months to heal, 'fhey frequendy develop from herpetic 
lesions but may also anse without previous corneal involvement. Malarial amblyopia 
may follow cerebral malaria ; the disks arc a chcrry-pInk colour with blurred edges, 
in contrast to the pale or white disks observed in qumme amblyopia. Uednal 
rliages may also follow cerebral malaria, but tliey are most commonly associated with 
severe anaemia. Agranulocitosis and purpuric manifestations with petechial hsmor- 
rbages Into the sbn occasionally develop. ... 

Splenic complications include (I) perisplenitis, (2) subcapsular hsmatoma, (3) 
rupture and (4) torsion of the pedicle. Rupture of the spleen is an important compue^ 
tion which may occur m either acute or chronic malaria. It may occur spontaneous 
or follow trauma or such acts as sneezing or straining at stool. The onset rosy W 
sudden or gradual ; in the latter case a small tear may lead to a subcapsular hatinato^ 
which may rupture later. Tears generally occur on the visceral side close to the 
liilum. A subcapsular hmmorrhage may be associated with Severe splenic P^'?? 
if a subcapsular hzmatoma impinges on the diaphragm it may produce (1) left 8homu« 
pain, (2) splinting or clev'ation of the lift diaphragmatic leaf and (3) evidence ol 
collapse or consohdadon involving the lower lobe of die left lung._ When ropW 
occurs through tlie capsule into the peritoneal cavity there is local evidence of splewr 
and pentoneal involvement combined with symptoms of internal hsmorrliage. 
cases with chronic malarial splenomegaly (“ague cake spleen”), dislocation of t 
spleen or torsion of its pedicle may occur. Both rupture of the spleen and 
of the pedicle necessitate immediate operation, but subcapsular hremorrhage may 
treated conservatively by medical means. . • vi A. 

The most important sequels of malaria amongst Europeans in the tropics is bd 
water fever, which is desenbed separately. j 

Certain mental conditions, including psychoses, aphasia, sexual 
toss of memory, have been described as scqviclstt of long-continued raauna. 
of these are undoubtedly functional in origin, and associated with the mental stress^ 
or strains of life in Uie tropics. 

Diagnosis. — Malaria is an arch simulator, and in acute pernicious 
primary fever before periodicity has become established, and splenomegaly w 
anffimia have developed, a certain diagnoris can only be made by demonstratiog P 
sites. Owing to the absence or scarcity of demonstrable parasites in tlic early 
thick as well as thin blood films should be examined, and several examinations sb® 
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be made before malaria can be excluded. Antimalarial drugs should never be admin- 
istered before collecting the specimen. If patients have been taking mepacrine or 
quinine for suppressive purposes, the difficulty in finding parasites is further increased. 
\Vhen acute pernicious malaria is suspected it is better to take blood films and com- 
mence treatment without waiting for the laboratory report. 

Outstanding considerations in making a diagnosis are ; (1) Blood examination 
for parasites. Polychromasia, a leucopenia with a left shift and a decrease in lympho- 
cytes and neutrophils are suggestive of malaria infection. (2) Febrile attadm of 
typical ague having a tertian or quartan periodicity. (3) Demonstrable enlargement 
and tenderness of the spleen and/or liver. (4) Evidence of blood destruction, including 
ansmia, hemolytic jaundice and urobilinuria. (5) Herpes on the lips and face. 
(6) The therapeutic test. It is very rare to find uncomplicated primary malaria fever 
persist for more than 4 or 5 days after adequate specific drug therapy has been 
instituted. 

In the tropics the differential diagnosis largely depends on geographical considera- 
tion and what fevers are prevalent at the time. As the subject has already received 
detailed consideration in the section on Symptoms, it need not be further commented 
on here. ‘ 

Prognosis. — Malaria is the chief cause of death in the tropics, being specially 
serious (1) in pregnancy causing abortion, premature birth and possibly death of the 
mother, (2) in infants and young ‘children and non-immune Europeans before pre- 
munity has developed and (3) in the aged. In M.T. infections the prognosis is depend- 
ant on early diagnosis, ana the speed with which appropriate treatment is instituted. 
Hyperinfection, with or without coma or cardiac failure, accounts for most deaths. 
Blackwater fever or rupture of the spleen may also prove fatal. Death in B.T. and 
auartan malaria is generally associated with rupture of the spleen or intercurrent 
diseases, e.g. pneumonia, dysentery, ankylostomiasis and anaemia, or malnutrition or 
pregnancy, in the absence of specific drug treatment, M.T. infections are frequently 
fatal, while those showing acute pernicious manifestations invariably die. The death- 
nte with appropriate treatment should be low. In troops infected while fightmg in 
hypercndemic areas in New Guinea, not more than 1 in 2500 died of uncomplicated 
malaria ; this was especially remarkable, as they practically all suffered from M.T. 
malaria and many had B.T. infections as well. 

Treatment. — Prophylactic. — ^Tropical residents should live in mosquito- 
screened houses 'whenever possible, or use mosquito nets at night. Immediate de- 
struction of adult vectors by the use of a spray containing pyrethrum and D.D.T. 
is important. Residual spraying of bungalo^vs and huts with a 5 per cent, solution 
of D.D.T, ia kerosene is of the greatest value. After sunset appropriate clothing 
should be worn, including mosquito boots or some form of ankle protection, while a 
mesquito repellent such as dimethylphthalate should be applied as a lotion or cream 
to exposed parts. 

Suppressive drug treatment. — Quinine in a dosage of gr. 5 to 10 daily may 
suppress B.T. or M.T. infections, but in hyperendemic areas it often fails to sup- 
press heavy infections with certain strains of falciparum. The failure of quinine 
m suppressive dosage to eradicate infections with P. falciparum, and its tendency to 
mduce a state of chronic latent or relapsing M.T. malaria which is essential for the 
development of bladiwater fever, afford adequate reasons for not using it as a sup- 
pressive drug. Mepacrine in a dosage of OT g, daily is definitely superior to quinine 
in these respects, since it suppresses B.T. infections completely, and suppresses and 
generally radically cures M.T. infections, provided the daily dosage can be continued 
*0^.4 weeks after leaving the malarious area. Chloroquine diphosphate (Aralen) has- 
a sunilar action to mepacrine but is given in a stn^e dose of 2 tablets, i.e. 0-5 g. once 
a week ; unlike mepacrine it does not discolour the skin. Subinoculation experiments 
m experimentally infected volunteers while taUog mepacrine and chloroquine show 
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that ]\1.T. anc! B.T. parasites appear in the blood at the usual time, but that if the 
drug is present in adequate concentrations, the asexual parasites are destroyed; 
neither drug has any action on pre-crythrocytic parasites (Falrlcyl. Other chloroquioe 
salts are obtainable, such as the sulphate (Nivaquine). The adult dosage is the tame, 
i.e., 2 tablets once weekly. 

Proguanil (Paludrine) is probably the best suppressive drug 5 in non-toxic dosage 
it is a true causal prophylactic in M.T. malaria. It inhibits the production of asesua! 
parasites from pre-erythrocytic forms in B.T. infections while the drug is being taleo 
(partial causal prophylactic) and in addition it has a schizonticidal action on asexual 
parasites. Its administration need not be commenced until 24 hours before arrival 
m a malarious area. The dosage advised each day is 100 mg, for adults, 50 mg. for 
children of 6 to 12 years of age and 25 mg. for those under S years and infants. Doily 
administration is recommended for non-immuncs, not because it is essential, but 
because it is more readily remembered. Experimental evidence indicates that 1 tablet 
(100 mg.) if mvariably taken once every 3 days would sufEce to prevent falciparum 
infections and effectively suppress vivax infections. Alternatively, a single dose of 
0-3 g. may be given on the same day once a week, but owing to the long interval 
between successive doses not all pre-crythrocjtic forms will ue destroyed by this 
regimen and asexual parasites will sometimes gain access to the blood. Under these 
circumstances subsequent suppression and cure will depend on the sdiizontiddal 
action of proguanil. This weekly regimen is particularly useful in native labour 
groups with some degree of premunity and where its regular administration can be 
supervised. 

It Iiaa been shown recently that drug resistance may appear in certain ar» 
Where this is suspected proguanil should be stopped and mepacrine or chloroquine 
substituted. 


Pyrimethamine (Daraprim) has been shown to have an action similar to that of 
profiu^tl. It mav be given in doses of 25 mg. (1 tablet) once weekly in adults and 
naif this dose in children of 6 to 12 years. Unfortunately, cross-resistance has been 
shown between this drug and proguanil, so that where proguanil resbunce b sus- 
pected, pyrimethamine should be withdrawn and mepacrine or chJoroquinc substituted. 

Curative.— The best-known amimalarial drugs are quinine, mepacrine, panu- 
quin, chloroqume and proguanil. Arsenic impounds have distinct therapeutic 
action on the schizonts and gamctocylcs of P. vivax. Not all strains of malaria 
parasites of a given species, necessarily respontl therapeutically to the same dosage 
of a given antimalaria drug, and for this reason the optimum dosage and the particular 
course of treatment may need to be varied wiiliin limiu in different geographical 
areas. Antimalaria drugs in tablet form arc best administered with a copious draught 
of water after food. 

Ouwfne,— This is a crystallisable alkaloid obtained from cinchona bark; chcra* 
tcally It 13 a quinoline compound of complex molecular structure which has recently 
been synthesised. VarioiM salts arc available, the insoluble sulphate and the soluble 
niliy drochlonde bemg mainly used. Quinine exerts schizonticidal action on all human 
species of plasmodia, and is gametocidal for aU except P. falciparum. Regarding 
dosage, opimons differ, but in primary malaria if quinine is used alone it is sound 
therapy to give gr. 30 of the bisulphate for 10 days and gr. 20 for the next 10 days. 
The drug 13 best giv;^en m a mixture in J-oz. doses as follows : Quinine sulph. gr. 10? 
Acid sulph. m. 10 ; Syr. simpta dr. I ; Aq. chlorof. ad. oz. J. I£ vomited, lie 
dosage sh^ld be ^cated. Children bear quinine well, the dosage being appropnaw 
to age. Towc effects such as tinnitus, deafness, gastric and visual disturbances 
including amblyopia roay develop. Idiosyncrasy may result in severe erythematous 
and urtiwnal rashes. The administration of quinine even in therapeutic dosage do» 
not precipitate blackwatcr fever in recent malaria infections : there b general agrt^ 
ment, however, that there is some rdationsfaip between its administralion and thJ 
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onset of blackwater fever in patients suffering from chronic recurrent or latent malig- 
nant tertian infections, especially where they have been irregular quinine takers. 
For tills reason and also because they are more potent schizontiddes, mepacrine or 
chloroquine possess certain advantages for therapeutic use. 

Mepacrine {Aiebrin ; guinacrine). — ^Mepacrine hydrochloride is a synthetic acridine 
derivative which compares very favourably with quinine ; it is a good schizontiddal 
drug and destroys the gametocytes of P. vivox and P. malaria;, but not of P. falciparum. 
The following course is suitable for the treatment of non-immune adults. During 
the first 24 hours an initial dose of 0-2 g. of mepacrine should be given, followed by 
0-2 g. at 6-hourly intervals (total g.). On the second day 0-2 g. is given thrice 
daily, and for the next 4 dap the dosage is 0-1 g. thrice daily (total course =2'6 g.). 
A maintenance dose of 1 tablet (0-1 g.) daily should be taken for 1 month to ensure 
radical cure. Mild gastro-intestinal symptoms including nausea, abdominal dis- 
comfort and >'omiting may occasionally occur, but real idiosyncrasy is very rare. 
Harmless and transient yellow staining of the skin may follow. With this dosage, 
toxic nervous features are not observed in healthy adults but if it be increased to a 
total of 2*0 g. in the first 48 hours occasionally toxic psychoses or transient convubions 
may result. In individuals who are taking mepacrine (0-1 g. daily) for suppressive 
purposes over long periods, a lichen planus-like eruption occasionally develops ; once 
this happens the drug should not be given again. 

Pamaguin (plasmagtnn). — This U an 8-amino quinoline derivative synthesised by 
Schuleman, and which can destroy M.T. gametocytes but has pracri^y no effect 
on the schizonis of P. falciparum ; in B.l*. and quartan infections it exerts lethal 
effects on both scluzoota and gametocytes and in many cases on the EE forms. As 
a gametocide, 1 tablet of pamat^uin naphthoatc, that is, 23 mg. of the salt (Le,, 10 mg. 
ofbase) or 18 mg. of the salt (r.e., 8 mg. of base), is very effective when given thrice 
daUy for 3 days. Pamaquln is also very t^uable when used in conjunction with 
quinine, proguanil or chloroquine in producing radical cure of B.T. malaria. 

Dosage regimes are : Quinine gr. 10, pamaquin 8 to 10 mg. base, given three times 
a day concurrently. Proguanil 100 mg. may be substituted for quinine. The treat- 
ment is continued for 10 dap, during which the patient should be kept in bed and 
encouraged to drink plenty of fluid. 

Hea^che, colicky abdominal pain and cyanosis due to metluemoglobmcythremia 
r^y follow pamaquin administration. Pamaquin barmoglobinuria is a rare complica- 
rion which has to be differentiated from blackwater fever in which no methscmoglobin 
is found within the roipusdes. 

Other S-amino qumolines recently introduced are pentaquine, iso-pentaquine 
and primaquine. The action and dosage of these drugs are similar to those of patna- 
quin. Primaquine is n’^arded as the most active and least toxic, and is given in doses 
of 15 mg. daily together with a schizontidde as above. 

Mepacrine should not be used in conjunction with the S-amino qumolines. 

Chloroquine diphosphate {Aralen). — ^This is a 4-amino quinoline compound which 
is colourless and does not discolour the skin. It is rapidly and almost completely 
absorbed, produces a high blood concentration, is stored in the internal organs such 
as the liver, spleen and kidneys and is excreted slowly — at about the rate of 60 per 
cent, per week after drug administration ceases. It has a similar antimalaria action 
to mepacrine, being an excellent schizontidde and a good suppressant ; it exerts no 
causal prophylactic effect in M,T. or B.T. malaria, nor has it any direct action on 
M.T. gametocytes. 

It produces rapid clinical cure and often radical cure in M.T. malaria and effec- 
tively controls the acute febrile attack in B.T. infections but does not prevent vivax 
relapses. For treatment of overt attacks a total course of 2*5 g. is advised, 6 tablets 
ou the first day and 2 tablets on the second and third days. Each tablet of Aralen 
contaiiK 0’25 g. of chloroquine diphosphate (=0*15 g. of base). Toxic symptoms 
9 
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include mild and transient headache, visual disturbances such as blurred vision and 
difficulty in focusing, pruritus and ^tro-intcstinal complaints. As with mepaertne, 
lichen planus-like lesions occasionally supervene after prolonged administration for 
suppressive purposes. Other 4-amino quinolines such as camoquin are also successful. 
The sulphate of chloroquine (Nivamiine) is now commonly used. Tablets contain 
0*15 g. of the base and are given in the same dosage as the diphosphate. 

Proguaml (Paludrine hydrochloride).~-'This is a biguaniefe, discovered by Curd, 
Davey and Rose in 1944, which has a wide range of action on different^ phases of 
the malaria parasite. It is rapidly and almost completely absorbed teaming a peak 
concentration in about 3 hours. Excretion of the drug is more rapid tim with 
mepacrine or chloroquine, and even with a dosage of I-O g. daily the blood concentra- 
tion falls below assayable level 7 days after its administration ceases, while it cannot 
be detected in the urine after 9 daj’s. It acts as a true causal prophylactic in infw- 
tions with Pacific, Asian, American and also African strains of P. fchparum, exerting 
a highly selective action on the prc-erythrocytic forms and is an effective suppressant 
for B.T. malaria when given in appropriate dosage. For the treatment of overt 
attadts of M.T., B.T. or quartan m^aria in semi-immune subjects in malarious arsia 
such as labour forces and rural populations, a single dose of 300 mg. of pro^nil 
will usually suffice to produce clinical cure. Such treatment should cause a minimal 
degree of interference with premunity, is readily carried out and is satisfactoqr 
economically. 

Overt attacks of B.T. malaria in non-immunes are clinically cured by a coutw 
of proguanil but relapses generally follow later. With the object of attaining raojcal 
cure in adults, 100 mg. of proguanil, and 10 mg. of pamaquin base or 2ff mg- « 
pentaquine base, is given thrice daily for 12 days. Bed rest is essential during this 
treatment. If this is not feasible and relapses arc troublesome, an alternative Mun« 
is 100 mg. of proguanil thrice daily for 10 days, followed by a single dose of 300 mg. 
of proguanil on the same day each week for 1 year. _ 

Variable results have been obtained in the proguanil treatment of overt M.T 
attacks in non-immuncs in different countries, and the schizonticidal action of the 
drug appears to vary considerably with different strains of P. falciparum in rcgiTil 
to radical cure rate. For this reason, and because the clinical response is slofftrm 
M.T., B.T. and quartan malaria than with otlier schizontiddes like quinine, mepa- 
crine or chloroquine, it appears advisable to reinforce proguanil with mepamne or 
chloroquine for the first day or two of treatment. A 10-day course of trtatmecl 
with proguanil, 0-2 g, thrice daily, reinforced with 0-3 g. of mepacrine thrice ^i')' 
on the first day of treatment only, has been advocated by CoveU, Nichol and Shute 
on the grounds that there is a rapid dinical response, absence of relapses over a 
3-monthly period and sterilisation of gametocytes. In strains^such as the Lagos strain, 
which are less susceptible to the schizonticidal action of proguanil it is essential that 
radical cure of the overt attack should be attained ; this is espedally necessary m 
malarious areas where proguanil prophylaxb is in force for otherwise further overt 
attacks may be -wrongly attiibutcd to fresh infections when they are really 
cences of the original iiuection in which parasitmnia had persisted in a submictoscop"^ 
density after the original clinical ^miptoms Iwd temporarily dbappeared. _ , 

Proguanil does not destroy M.T. or B.T. gametocytes in the human canler, of' 
it prevents the development of the scjcual c^e in the stomach of the mosquito vc^ 
provided it is present in the imbibed blood — even in minute quantity. This eliw 
IS evident -withm 3 hours of administering 0-15 g. to a human earner, and may 
after the blood concentration is too low to be estimated. Toxic manifestations 
ve^ r^e with the ordinary therapeutic dosage ; wiffi larger doses such as 0-5 g- 
twice daily epigastric discomfort, vomiring and diarrheea are occasionally noted an 
transient breinaturia has been ve^ rardy recorded. Large doses sboiud be gb® 
with a copious draught of water after food. 
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General treatment. — Rest in bed is essenUal during the febrile period, and is 
adrisable for 3 days after the temperature reaches normal, or longer in cases with 
primary M.T. fever. A suitable aperient, such as magnesium or sodium sulphate, 
ts administered at the onset of fever and should be repeated if necessary. During an 
attack of ague, hot drinks and plenty of blankets are necessary in the cold stage. 
Cold drinlts, an ice cap and an aspirin-pbenacerin mixture decrease discomfort in 
the hot stage. When the temperature exceeds 104“ F. tepid sponging is indicated. 
Drinks should be sweetened with sugar (4 oz. dail)'). In the sweating stage, hot 
drinks are indicated, and bedclothes and pyjamas require changing. During conval- 
escence, a well-balanced diet is essential. A tonic pUI containing iron (Ferri. sulph. 
gr. 3) is advisable thrice daily should there be ansemia, and, if it be severe, blood 
transfusion uill accelerate convalescence. When malaria is the cause of anxmia, 
administration of antimalarial drugs is followed by a specific reticulocytosis reaching 
a maximum some 7 to 10 daj’S later and, provided that the diet is well balanced and 
adequate in ^'itaInins and blood-forming constituents, blood regeneration is generally 
rapid. 

Treatment of ordinary overt attacks. — As described above there is a choice of 
several different courses of treatment with quinine, mepacrine, chloroquine or pro- 
^anil ; any one of these generally produces clinical cure of overt attacks of M.T., 
B.T. or quartan malaria. Intensive quinine treatment (gr. 30 daily) if continued 
for 3 weeks generally results in the radical cure of primary malignant tertian malaria. 
The use of quinine therapeutically in chronic recurrent or latent malignant tertian 
malaria b questionable Giving to the possible precipitation of blackwater fever. The 
highest proportion of radical cures in M.T. mmaria is probably obtained by intensive 
treatment tvith chloroquine or mepacrine ; with mepacrine at least the duration as 
well as the intensit}' of drug administration is important. Though proguanil is effec- 
tive in the radical cure of some strains of M.T. malaria (New Guinea strain) it fails 
with others (Lagos strain) j for reasons already stated when treating overt M.T. 
malaria with proguanil it is better to combine it with mepacrine in the initial stages. 

For the radlcd cure of B.T. malaria it is advisable to give one of the 8-aimno 
quinoline compounds like pamaquin or primaquine ivith quinine or proguanil. The 
usual course advocated consists of quinine sulphate (gr. 10) with O-OOS to 0-010 g. 
pamaquin base thrice daily after food for 10 days (Sinton). Each standard tablet 
contains either 0 018 or 0-023 g. pamaquin napbtboate (0 OOS or 0 010 g. base 
respectively) ; 3 are administered daily. Primaquine is said to be somewhat less 
toxic than pamaquin and a combination of quinine hydrochloride (gr. 10), t.d.s., 
and primaquine base (total daily dose of 0 015 g.) daily for 10 days gives excellent 
results. Patients should be kept in bed under strict medical supervision during such 
treatment. The dosage tvith children should be reduced in accordance with age and 

body-weight. 

Treatment of acute pernicious malaria. — In all cases of hyperinfection or with 
clinical manifestations suggesting acute pernicious malaria or where a patient is 
vomiting excessively or cannot swallow, intravenous injections of quinine bihydro- 
chloride (0-3 g.) should be given without delay. These injections can be repeated 
ui _4 to 6 hours’ time if necessary. As soon as possible the oral administration of 
quinine, mepacrine, chloroquine or proguanil in appropriate dosage should be 
commenced. 

Intravenous quinine therapy is often a life-saving procedure. The injection con- 
sists of gr. 10 of quinine bihydrochloride in 10 ml. or more of isotom'c saline solu- 
tion. Precautions to be observed are (I) steriUty of the solution, (2) adequate dilution 
(3) slow injection. At least 3 minute should be taken, the reason being that 
too rapid injection may lead to lowering of blood pressure and occasionally to coUapse. 
Adrenaline, however, should never be empli^ed with the idea of preventing a fall in 
blood pressure. 
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Aseptic venous thromboses not infrequently follow sucli injections of quinine 
bihydrocliloridc but they arc harmless and call for no treatment. No faul results 
verc recorded in many thousands of intravenous injections of quinine given to troops 
in New Guinea. Intramuscular injections of quinine should he reserved for tiwsc 
cases in wliich it is impossible to use the intravenous route. Though effective thera- 
peutically, such injections arc often painful, cause muscle necrosis and may rtsult in 
a chemical or bacterial abscess. In younp children or adults in whom intravenouj 
injection is difiiailt, quinine can be given intramuscularly. 

Mcpjcrine hydrochloride and Atebrin musonate can be used for intramuscular 
injection in a dosage of 0*3 g. and 0-375 g. respectively, and such inj^ons maybe 
repeated in 6 hours where necessary'. Indications for their use are similar to th^ 
for intmenous quinine therapy; they should be replaced by oral medication with 
mepaenne or one of the other schizonticidal drugs as soon as possible. A total dosage 
of 1-0 g. of mepacrine should not be exceeded in the first 2+ hours of treatment. 
Chloroquine has been successfully used patentcrally in solutions of the sulphate 
containing 40 mg. of the base per J-0 ml. The adult dose is 5 ml., r.f., 200 mg. 
intravenously, repeated after 8 hours if nccess.vry. 

Apart from the immediate parenteral injection of quinine dihydrochloridc cr 
mepacrine liydrochloride it is most necessary in all hyperinfections including cerebral 
ami algid malana to combat dehydration and to maintain an adequate blood vol'jme 
by the intrai'enous injection of large quantities of such fluids as isotonic saline (085 
per cent.) or glucose (S per cent.), gi%cn by continuous drip or intermittmtly. ^ 
there are algid manifestations or the blooa pressure is unduly low, quinioe bihyor^ 
chloride should bo given intravenously in a pint of one of the above solutions la we 
first instance or mepacrine hydrochloride (0-3 g.) intramuscularly be substituw 
In cerebral malaria if the cerebrospinal fluid is under increased pressure, the with- 
drawal of 10 to 20 ml may prove useful. In malarial hyperpyrexia IntcaveaMi 
^iiiine should be combined with hydrotherapy as in the case of primary beat 
The naV.ed patient is placed under a fan on a wire or rush roatirtss and coveted wKh 
a sheet « hich is kept continually moist by spraying with icc-cold tvnier. The reetd 
temperature is carefully noted and hydrotherapy stopped when it reaches 102 F. 


BLACKWATER FEVER 

Synonyms. — Haemoglobinoric or Melanuric Fever; Malarial Haimoglobinuni 

Defioition. — An acute compUcadon of overt or latent malignant tertian mala^ 
characterised by one or more intravascular hxmolyses of considerable soenw. 
hfflxnoglobinuria, fever, t'omiting, jaundice and anxmia. Anuria followed by tirantu 
is a common mode of death. 

iEtioIogy. — Blackwatcr fever occurs where malaria is hjjerendemic; it hss * 
somewhat patchy distiibution in uoptcal Africa, India, South-East Europe 
Macedonia), South America, South-East Asia and New Guinea. Native p^pulsuo 
may enjoy apparent immunity, while colonists, imported natives and oceasiocai|f 
even visitors develop it. Children and adults arc susceptible. Multiple attacks ^ 
rommon which suggests some individual susceptibility to the condition. The mall . 
is most frequent in residents of I to 5 yeare’ standing, but exceptionally it may 
vene within 3 months. Tlie latter cases are rare ; they are generally associated m 
hyperinfection in which 10 to 40 per cent, of corpuscles may be parasitised ao 
probably originate os a direct pararitic effect on the corpuscle, such as oc^ 
monkeys infected with P. Icmzolesi. By fer the majority of patients with blacbvatw 
fever, however, fall into a different category; parasites are either scanty or pres 
in usual numbers et the onset of the attack and there is a history of chronic msbn-. 
often associated with irregular quiiutte intake. 
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The chief precipitating factor is the administration of quinine to a patient suffering 
from an ordinary attack of malaria fever. IVtepacrine and proguanil appear to have 
less tendency to precipitate blackwater fever than quinine, possibly because they 
more frequently produce radical cure of IvLT. infections. Where hasmoglobinuria 
follow's pamaquin administration, there is generally an associated meth$moglobin- 
cythiemia ; under such circumstances the condition is really one of pamaquin haemo- 
globinuria due to idfosjmerasy or hypersensitiviQ' to the drug. 

At the onset of the attack blood examination may reveal pamsitea of P. falciparum, 
while in others P. vivax, P. malarux or P. ovaU may be found ; even so, the available 
evidence entirely supports the view that to develop true blackwater fever a patient 
must be suffering from a latent or an overt infection with P. falciparum. 

Various theories, none of them very convincing, have been put forward to explain 
the hmmolysis. Some have ascribed it to a biological hsmolysin, and others think 
it may have an anaphylactic origin. Recently it has been suggested that red cells, 
modified by the malaria parasite and the administration of an antunalaria drug, 
form an autoantigen; tWs stimulates the formation of an autohmmoly'sin which 
causes intravascular hmmolysis (Gear). Prehxmolyiic swelling of the corpuscle has 
been demonstrated in attach of hmmoglobinuria induced experimentally by giving 
quinine to a paUent of blackwater fever diathesis suffering from M.T. malaria ; after 
cure by mepacrine quinine administration no longer produced hsmoglobinuria. 

Pathology . — Morbid anatomy . — The skin is jaundiced, the blood watery and the 
serum sometimes tinged with hemoglobin. The liver is enlarged and soft, the bile 
thick and tarry, the spleen big and its pulp almost diffluent, and the kidneys are dark, 
swollen and rongested. Microscopically, hxmosiderin is found in the liver and 
Spleen, in which malarial pigment (hjematin) may also be evident Eosinophilic 
granular debris blocks a variable proportion of the renal tubules, and there is toxic 
degeneration and desquamation of the cells of the convoluted tubules. There is 
cloudy swelling and necrosis of liver cells, espedally in the centre of the lobule, 
while malarial pigment may be found in Kupfferis cells. 

Clinical pathology . — ^Malarial parasites, which are present in blood smears at the 
tn^inning of the attack, generally disappear after 24 hours, and are not demonstrable 
at necropsy. The urine shows albumin, oxy’hjemoglobin and urobilin in excess; 
methamoglobin is generally also demonstrable, especially in acid urine. Bile is 
prttcnt only in the more severe cases, and ketones may also appear. The character- 
istic sediment consists of brown granular debris and granular casts. Red blood 
corpuscles are scanty or absent. 

The plasma contains hwmoglobin and later methmmalbumin. Hyperbilirubin- 
asmb is characteristic. The blood urea is maikedly raised. 

Renal failure depends on several factors, chief of which is decreased glomerular 
filtration. According to Macgraith and others, tissue anoxia suffices to explain the 
tubular lesions, while reduction or absence of glomerular filtration leads to decreased 
Unnary flow and anuria. Severe intravascular hiemolysis results in shock and reflex 
spasm of the intrarenal vessels ; cortical ischaemia follows, the glomeruli which are 
normally responsible for water secretion are by-passed and oliguria and anuria result. 
In other cases polyuria is marked ; here interference with glomeruli responsible for 
water secretion must be slight and the high blood urea which is present results in 
increased diuresis if the fluid intake be adequate. Where anirria results, renal addosis 
develops ; this is assodated with lowering of the COj combining power of the plasma, 
a decrease in serum eddum and an increase m the blood phosphorus. Anemia is 
frequently profound, and in severe cases SO per cent, of the corpusdes may be de- 
stroyed overnight. A study of the excretion cur%-es of urinary hwmoglobin shows 
several distinct intravascular hannolyses may occur. 

Jiesults of heemoglobin disintegration . — ^Haemoglobinuria ensues whenever the 
wncentration of the extra-corpuscular hmmoglobin exceeds the renal threshold. It 
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is unknown whether actual blocka^ of tlie tubules with pigmented debris follow-s 
or precedes the failure of renal secretion, but when many nephrons arc blocked restora- 
tion of renal function will be cotiespondingly more difficult. Provided urimry 
secretion continues, red urine containing unchanged oxyhxmoclobin is generally 
found when the reaction is alkaline, whereas porter-coloured or black urine is gener- 
ally passed if tlie reaction be acid due to the conversion of much of tlie oxyhsmoglobin 
into methffimoglobin. Part of the circulating hsmoglobin is absorbed direedy by 
the reticulo-endothclial cells, with the production of hemosiderin and bilirubin. 
Tlie resulting hyperbUirubinaimia accounts for the Jiarraolytic jaundice and also for 
the pleocbolia which is responsible for the bilious vomiting and dark-broun stools, 
while the absorption of surplus stcrcobilinogcn causes utobilinuria, espcrially in tbt 
presence of liver damage. Finally, any residual circulating hxmoglobin is split into 
globin and hxm or reduced hxmatin, wliich is oxidised to hxmatin and unites with 
serum albumin to form methxmalbumin (Fairley). 

Symptoms. — No recognisable prc-blackwaler fever 8tage_ exists. The pauenl 
rightly thinks an attack of malaria is impending, for which quinine, as a rule, is taken. 
The onset, which generally occurs within 24 hours, but may be delayed for 1 to 2 
vvccks, is usually sudden, with chill and loin pain, but in mild cases red or bbek 
urine may be the first indication. A rise of temperature is almost invariable, li^r is 
common, and nausea, bilious vomiting and epigastric discomfort are characteristic. 
The urine, which may be reddish at first, generally becomes port-wine or porter 
coloured, presenting the characteristics described. As the condition propes^ 
polyuria, oliguria or anuria may develop. Within a few hours yellowish discolerslien 
of the skin and conjunctiv.T; is apparent This increases in intensity if hxraoglobin- 
uria continues, but only in the severest cases is bile found in the urine. The 
rapid and of low tension at first, and the blood pressure in severe cases is matkeoly 
depressed (S/D equals 80/50) at onset, though later it rises. There may ^ 
headache, photophobia, great restlessness, anxiety, pallor, cold extremities and thready 
pulse occasioned by the rapidly developing anxmia. Hiccough and Chejne-Stokes 
breathing may also develop m severe cases. As many as 2,000,000 reel cells per 
c.mm. may be destroyed in 24 hours. The spleen and liver are generally demoristnbly 
enlarged and tender, and may cause discomfort; the former decreases insizedurifls 
the attack. Localised tenderness over the distended gall-bladder may aho o^f 
and loin pain, due to renal involvement, is common. The fcixr at onset reseroblo 
a malarial paroxysm, is highest at first, becomes intermittent or remittent btei, aP*! 
generally declines in 3 to 4 days, as the vomiting subsides and the urine clears. Post- 
hxmoglobinuric fever may appear after lixmoglobinuria has ceased and persist wcU 
irito convalescence. Hyperpyrexia may develop, especially in the late pn^es of the 
disease, while some cases show a marked tendency to hxraorrhages in the skin sp 
the gastro-intestinal tract. 

Several different clinical types are encountered : (1) Mild hxmoglobinuria, 
ially common in children, in which blood pigment in the urine may only r^. 
for a few hours and perhaps only in one or two specimens. The_ hxmoglobinwn 
associated with hyperinfection in M.T. mal^a may fall into this category. I y 
Severe hxmoglobinuria, associated with the clinical features already deacnow- 
These are separated into two groups : (a) the polyuric type in which renal escreb^ 
is well maintained despite evidences of nitrogenous retention ; and (i) the ougunc 
and anuric types. Catheterisation at first shows small quantities of highly albunuo'^* ' 
perhaps bile-stained urine, followed later by complete suppression. Anuria may »' 
in early, and is associated with a normal or subnormal temperature. 
jaundice may also develop. Life may be prolonged for many days, and dtadi f 
occur with renal acidosis and uncmia. Toxxmic features are common in ,i, 
types. (3) Intermittent hxmoglobinuria, in which blood pigment is present m 
urine from time to rime, while in the intervals it disappears entirely. In these 
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the temperature may continue for some time, post-haemoglobinuric fever is common, 
and icterus and ansemia are well marked. 

Complications. — Complications include anuria, post-hremoglobinuric fever, 
anasmia, retinal htemorrhages, biliary colic, pigment calculi and cholecystitis. 

Course and Prognosis. — About 10 per cent, of cases relapse during the course 
of an attack (Ross). Convalescence may ^ prolonged, owing to anzemia and transient 
renal dysfunction, but there is no evidence that chronic nephritis results. The out- 
look depends to a considerable extent on the rapidity of the hsemolysis and the quan- 
tity of corpuscles destroyed. The mortally rate varies from IS to 40 per cent., and 
though some cases are probably doomed from the onset, in others modem therapy 
and good nursing favourably in^uence the course of the illness. Thus, in a recent 
series receiving large blood transfusions and alkaline medication the mortality was 
only 15-0 per cent. Unfavourable features include rapidly increasing jaundice, grave 
ansmia, severe hiccough, anuria and hyperpyrexia. 

Treatment. — ^Prophylactic. — ^The prophylaxis of blackwater fever is the cure 
of M.T. malaria. As a result of measures designed to cure M.T. infections in troops 
in New Guinea, the incidence of blackwater was reduced to less than 1 per 3,000 
cases of malaria. In malaria patients in whom there is a previous history of black- 
water fever, abundant fluid with citrates should be given and quinine avoided; 
proguanil, chloroquine or mepacrine should be substituted in treating overt attacks. 

Curative. — In most cases of blackurater fever parasites are not plentiful and 
rapidly disappear from the blood, and therefore specific drug treatment can generally 
be postponed until convalescence. If, however, hasmoglobinuria follows intravenous 
quinine injections for hyperinfcaion, antimalarial drug therapy must be continued, 
wd abundant fluid and alkalis administered. In the aosence of knowledge concern- 
ing the rational control of hceraolysis in blackwater fever, the therapeutic indications 
are to combat amemta and heart failure on the one hand, and renal acidosis and 
uramia on the other, for these are the chief causes of death. Measures directed to 
these ends include absolute rest in bed, fluids by different routes, administration of 
alkalis and blood transfusion. 

Blackwater fever patients should not be moved unless it is impossible for them to 
be treated where they are. Careful nursing is most important, and the patient should 
he kept recumbent throughout the illness. In collapsed cases with low blood pressure, 
early blood transfusion, ^varmth and elevation of the foot of the bed are advisable. 
The diet should consist of bland fluids, frait juices and sweetened drinks ; later, milk, 
fruit jellies, junket and Benger’s arc diowed. Copious fluids are given by mouth ; 
they should contain sufficient sodium bicarbonate or potassium citrate to combat 
acidosis and alkalinise the urine. Once established, the alkaline reaction should be 
maintatncd until hsmoglobinuria has ceased, provided symptoms indicative of alka- 
losis, such as muscular cramps, tetany and Trousseau's sign do not supervene. Rarely 
alkalosis may develop while the urine is still acid in reaction; estimations of the 
plasma bicarbonate afford valuable data in this regard and should be carried out 
when practicable. Maegraith and Havard consider that if an acid urine persists after 
20 g. of alkali have been given in the 24 hours no further alkali should be 
administered. 

If vomiting proves troublesome, gastric lavage may be practised and fluids con- 
taming alkalis and glucose are given intravenously. In cases in which the urine is 
acid in reaction, 1 pint of bicarbonate of soda (150 grains to 1 pint) may be immedi- 
ately injected intravenously. This solution should be sterilised by filtration or by 
adding tlie weighed bicarbonate to cooling boiled water, since boiling is liable partially 
to convert it into the toxic carbonate. Alternatively 10 ml. of a saturated solution 
of sodium bicarbonate and 10 ml. of sodium lactate (four molar) may be injected ; 
the latter exerts a more delayed and sustained effect th^ does the more rapidly acting 
bicarbonate. Such injections may be repeated as required. 
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It 13 aUrays important to prevent dehydration, assist the heart and maintain a 
good urinary output. For this purpose a sterile solution of 5 per cent, gbcose should 
be given intravenously when required, cither intermittently or by continuous drip; 
as much os 2000 ml. may be administered in 24 hours when fluid is not being taken 
satisfactorily per os. 

Blood transfusion is the best means of combating ansemia, anoxaimia and droi- 
latory failure, and it also probably assists in combating renal failure by inercasioe 
glomerular filtration pressure. Up to 2 pints may be pven intermittently m required, 
or better still, a reasonable blood count can be maintained by continuous intravenous 
drip administration. When the hmmolysis is severe and prolonged, or when the 
haimoglobinuria is of intermittent type, many pints of blood may be necessary. In 
the polyuric type, blood transfusion is a life-saving procedure But its effect in the 
anuric type is more uncertain, the renal damage often proving irreversible despite 
all treatment. One reason for this is that blood transfusion is not undertaken early 
enough, i.e. at the onset of the shock and circulatory failure whicli accompanies any 
severe intravascular hxmolysis. ^ 

Treatment of anuna is largely' conservative. Diuretics are ineffective. A fluid 
intake-output record must be kept, included in which should be all fluids administered 
parenterally. The latter should be limited to produce a slightly positive fluid balance, 
otherwise the patient may become waterlogged and develop pulmonary edema. _ 
Institution of the Borst and Bull * rdgime insisting of the intra-g^tric adr^B* 
tration of a litre of 40 per cent, glucose in arachis oil and gum acacia given dauy, 
plus a volume of water equivalent to fluid lost may be worth a trial. The pro|n«» 
in tlie anuric patient is bad, but most unexpected recovery may occur, foUmved by a 
short period of polyuria, and the passage of unconccntratcd unne. , . 

ConvaUsefttee.— Once hamolysis has ceased, marked reticulocytosis, followed by 
rapid blood restoration, proceeds automatically in the well-fed European; ironin 
adequate dosage is indicated in convalescence, and liver extract or Alarmite My 

f rove necessary in peasant populations living on diets deficient in good animri p^o* 
n all cases blood transfusions are advisable if the rate of blood regeneration is ua* 
satisfactory. 

As mepacrinc, chloroquine and proguanil appear to have less tendency to induce 
blackwater attacks than quinine or pamaquin, a full course should be given wita 
one or other of these drugs during convalescence with the object of attaining radicsi 


LEISHMANIASIS 

Leishmaniasis is the term applied to a group of diseases caused by of 

the genus Leishmania. Some of these arc general infections, others are 
the first, there is kala-azar due to Leishmania donovani (Laveran and Mwnil, y 
and infantile or Mediterranean kala-azar, caused by L. infantum 
Both morphologically and serologicallv they appear to be the same parasite, and tnW 
seems to be little reason for separaJng them. Both Mediterranean and Sud^^ 
kala-azar, however, arc much more difficult to cure than the Indian type. 
sore, due to L. tropua (Wright, 1903), and American dermal leishmaniasis, d« « 
L. brasibensis (Vianna, 1911), arc genei^ly regarded as distinct species, belongmg 
the second group. 


KALA-AZAR 

Definition.— Kala-azar, or black fever, is a specific disease associated with 
ment of the spleen and liver, amenua, grcit emaciation and irregular fever o* » 
’ Lancet, 1953, li, 791. 
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duration, caused by tl»e protozoon L. donovaiti, present in the blood and reticulo- 
cndotlielial cell system. 

Etiology. — ^I’he disease has definite geographical limitations, being commonest 
in India, Assam and the Mediterranean, littoral, 90 per cent, of these cases occurring 
in children ; it is also found in China, Indo-China, the Sudan, Abyssinia, Russian 
Turkestan and Mesopotamia. Natives appear more susceptible than Europeans, 
probably o\ring to different habits of life. In Assam ^ages the introduction of an 
infected case generally precedes other cases, and often it appears to be a house infec- 
tion (Rogers). Children and j'oung adults are specially liable, and males appear 
more susceptible than females. In the Mediterranean area very young children and 
dogs suffer from kala-azar, whereas in India and North China the disease occurs in 
older people and rarely in dogs. 

The non-flagellate stage of the parasite is a small oval body, 2 to 5/t long by 
1 to 2[t broad, containing (1) a large round laterally placed nucleus (raacronucleus 
or trophonucleus), staining bright red with Romanowsky’s stain ; and (2) a kineto- 
plast (roicronucleus, centrosome) which is usually rod-shaped, stains a deep reddish- 
purple and has one end pointing toward the nucleus. It can be cultivated on rabbit- 
blood agar (N.N.N. medium) if grown for 2 to 3 weeks at room temperature (72® 
to 77° F.), provided the culture material has not been contaminated. During growth, 
Leishmania bodies develop into leptomonads measuring up to 24fi in length, ivith 
a flagellum and centrosome at one end and a central macronucleus. 

' This flagellate represents the stage attained in the insect vector— f.e. some sand-fl;y 
of the genus Phlebolomus. If after an infective feed on blood containing L. donovani, 
the sand-flies {Phlebatomui argenttpes) are nourished on raisins and not on blood, the 
flagellates rapidly multiply and nil the anterior portion of the stomach, block the 
pharynx and extend forward to the bucral ea%*ity and mouth parts. Blocked sand- 
flies cannot ingest blood, and in an effort to do so discharge flagellates into the skin. 
Highly successful experimental transmission to mice, hamsters and man has recently 
been reported by Swaminatli, Shortt and Anderson using blocked sand-flies, ana 
the problem of kala-azar transmission has at last been finally solved. The chief 
vectors are P. aTgenlipes in India, P. temteiotm in the Mediterranean area, and P. 
chinensis in North China. Though viable L. donovani may be dischai^cd from ulcers 
in the intestine, naso-pharynx or bladder of a kala-azar patient, it is most unlikely 
that man ever becomes infected except by sand-flies. 

Pathology. — ^Leishman-Donoran bodies multiply by fission, and are found 
crowded together in endothelial cells of the blood vessels and lymphatics, especially 
those of the spleen, liver, bone marrow and skin. They are also found in the mono- 
nuclear and polymorphonuclear leucocytes in the blood. At necropsy emaciation is 
piarked, the spleen and liver are generally enlarged, while dropsical effusions and 
intestinal ulceration may occur. The spleen is at first soft, pulpy and friable, and 
later it becomes hard and fibrous; the capsule is thickened, and perisplenitis and 
infarcts may also be found. The liver is firm and friable, the capsule is thickened, 
and fatty degeneration and a nutmeg appearance are common ; cirrhosis may even- 
tually result. The bone-marrow is generally red and soft, showing a decrease of fat. 
The mesenteric glands are often enlarged, presenting a central necrosis. The heart 
is dilated and flabby, while the entero-colon may show superficial or deep ulcerations ; 
the latter at least are of dysenteric origin. 

Symptoms. — The incubation period is probably from 1 to 4 months, but cases 
may occur 1 J years after e:^osure. The onset may be sudden, with fever simulating 
malaria or typhoid, or insidious. Often in febrile cases the diagnosis is not made 
until relapses occur and the more classical features of the disease develop. These 
may Ik classified as follows : (1) Irregular, remittent or intermittent pyTcxia, which, 
though not necessarily high, is characteristic. Periods of apyrexia spontaneously 
develop, and may lead to confusion wth Malta fever. A double daily rise may occur 
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in tiie afternoons and evenings, but this may also be noted in other diseases and is 
not pathognomonic. (2) Loss of hair and deepening colour or pigmentation of the 
skin— hence the name black fever. (3) Anscroia, with the characteristic blood changes. 
(4) Rapid loss of weight and cacheiia. (5) Splenomegaly, which may be the first 
si^ or only be noted after 1 to 2 months of fever. In the early stages the spleen feels 
so*Jt and doughy, but not tender; later, it hardens and may reach very large dimen- 
sions. (6) The liver is generally palpable (88 per cent.!, presenting a sharp lower 
edge. (7) Diarrhoea. There is a prod appetite associated with poor digestion, which 
itself may lead to intermittent diarrhtca (Napier). If blood and mucus be present, 
intercurrent dysentery should be suspected, (8) Otlicr features include night sweats, 
persistent irritating cough, palpitation, dyspnoea, low blood pressure, i.t. below 100 
mm. of mercury, tedema oT tne extremities and occasionally puffiricss of the face. 
Amenorrhcca often develops, but conception may occur tvilh congenital Iransmisaon 
from the mother (Low and Cooke). The blood changes, which include anania, 
leucopenia and reduction in platelet count, are due to replacement of both the leuco- 
blastic and erythroblastic marrow by dasmatocytic tissue. The hsmoglobin is often 
proportionally reduced, so that the colour index may equal l-O; in other cases it w 
0-7 or 0'8. The blood picture may show anisocytosis, poikiloc^osis, polychrotaasia 
and normoblasts. The leucopenia is extreme, often sinking to 2000 per ttam-; 
in 80 per cent, of cases it is less than 4000 per c.mm. The differential count 
a relative increase in lymphocytes and monocytes, vvith a decrease in neutrophiles 
and eosinophiles. In some instances true agranulocytosis may dwclop. The cMguh* 
bility of the blood may be prolonged, the calcium, blood sugar and serum albumin 
are reduced, and the total globulin content of the blood is raised, euglobulin incrcjsmg 
at the expense of the pseudo-globulin fraction. 

Complications and Sequel*.— Owing to debility and bone-marrow invol^ 
ment with leucopenia, the resistance to bacterial infections is markedly decreasM. 
and broncho-pneumonia, lobar pneumonia and tuberculosis are cornmon causes of 
death; outis media and cancrum oris may occur, especially in children. MaUty 
diarrhcea and intercurrent dysentery are frequent. Purpura, epista-xis, blce^g fm® 
the gums and melasna may be encountered. The scqueliB include chronic splew^ 
megaly plus severe ansmia and cirrhosis of the bver, sometimes assooated Viim 
ascites. Jaundice frequently appears within 3 months of treatment and may per*® 
for several months. . 

Post-kala-azar dermal tcisbmaniasis is being increasingly recognised. Areas o 
dcpigmentation appear about a year after antimony injections and papillocMWUS 
nodules, in which leishmanta can be found, occur the following year. A xanmoma* 
like condition is also described, but ulceration never occurs. Parasites are dem^* 
strable in smears and culture and apparently they are mainly confined to the ssui, 
as splenic puncture generally yields negative results. The condition may also app" 
in persons who give no history of previous kala-azar or of treatment. When the U 
is afferted tlie condition has to be differentiated from leprosy. In the Sudan, no * 
ulcerative papillomatosis and nodules of the skin are common in kala-azar 
and mmo-cutaneous lesions similar to espundia have been reported (Kirk). 

Diagnosis is generally dependent on the demonstration of L. donovayn 
froiTi lymphatic glands, sternal marrow, the liver or spleen or cultures on N.Nv 
medium obtained from the peripheral blood. Parasites are less common in tbf K ' 
plieral blood in Mediterranean than in Indian kala-arar. Aspirated ^ 

microscopical examination must be collected in an absolutely dry syTinge. St«^ 
marrow is satisfactory for microscopical examination or culture ; sternal 
free from the danger of hsmorrhage and causes little pain. Enlarged 
glands along tlie saphenous von or elsewhere may be punctured with a dry hj^ 
dermic needle without a syringe, and the juice which enters the needle blown on 
slide and stained. 
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The formol-gcl or aldehyde test of Napier is of considerable %'alue in the diagnosis 
of kala*azar, especially when the result b p(»itive and associated with a leucopenia. 
The test is performed by adding 1 drop of commercial formalin (30 per cent, fonnalde- 
hyde) to 1 ml. of clear serum, which is immediately shaken and left at room tempera- 
ture. When the reaction is posith’e the serum immediately becomes %ascid, and 
within J or 2 minutes assumes a ^rhitish opalescent appearance and sets so that the 
tube can be inverted wthout spilling. In from 3 to 20 minutes it forms a solid opaque 
coagulum like the white of a hard-boiled egg. For the first 3 months the reaction is 
of doubtful \'alue, but after this it is generally positive. 

Kala-azar has to be differentiated from the febrile splenomegalies of the tropics, 
especially chronic malaria, undulant fever and enteric fever; scliistosomiasis, Banti’s 
disease and leukxmia must also be considered, and owing to the danger of hemor- 
rhage in the latter disease splenic puncture should never be undertaken until blood 
examination has excluded it. In childhood Mediterranean kala-azar has to be differ- 
entiated from Coolej’’s anmmia, commonly found in Greece, von Jaksch’s anemia 
and acholuric jaundice. 

Course and Prognosis. — Bentley showed in the Assam epidemics, prior to the 
introduction of antimony, that the disease lasted 1 to 2 years in chronic cases. The 
mortality rate, if untreated, is about 90 per cent. Intercurrent disease, severe intestinal 
symptoms and cirrhosis with asdtes are of grave significance. Modem therapy 
generally results in recovery, provided the condition is not too advanced and inter- 
current disease absent. 

Treatment. — PnoPiryLAcnc.— Segregation and treatment of the sick, and 
abandonment of infected houses and rebuilding at distances not less than 300 yards 
have been effective in India. Destruction of the sand-fly vector by spraying its 
breeding-places with D.D.T. is indicated. For other measures, see phleboromus 
fever (p. 189). 

CuRATiVE.--The patient is put to bed on a milk or light diet adequate in vitamins. 
Intercurrent disease and complications should receive appropriate treatment. Three 
groups of specific drugs are known, namely, the trivalcnt antimony compounds, the 

? entavalent antimo^ compounds and certain aromatic diamidincs introduced by 
orke and Ewins. The effects of specific drug treatment arc to reduce the tempera- 
ture to normal, decrease the splenomegaly and hepatomegaly, increase body weight 
and restore the leucocytes to normal numbers. Cure is indicated by an absence of 
clinical symptoms for 6 months, a negative aldehyde test, an increase in serum albumin 
assodated with a decrease in total globulin involving the euglobulin fraction and a 
permanent disappearance of parasites. 

(1) Trivalent antimony compounds . — Antimony potassium tartrate or antimony 
sodium tartrate are administered intravenously, as described in the section on schisto- 
somiasis (p. 321), the only difference being that a longer course totalling some gr. 40 
to 60 is requirea. 

(2) Pentavalent antimony compounds , — ^These have replaced the trivalent antimony 
derivatives owing to their more rapid action, reduced toxicity and supenor parasiticidal 
action. They indude Neostam, Ureastibamine, Neostibosan and Pentostam. The 
adult dosage of the first two is O-I g. initially, 0*2 g. as a second dose and 0-25 g. 
for each subsequent injection. In the case of Neostibosan an initial dose of 0-2 g., 
with subsequent doses of 0-3 g. is advised. Debilitated patients require small doses, 
while children, although tolerating proportionally larger doses than adults, should 
receive smaller initial doses. The length of the course varies from 10 to 15 daily 
injections. Toxic features include nausea, vomiting, giddiness and more rarely diar- 
rheea, hepatitis and jaundice, and an anaphylaxis-like syndrome characterised by 
Urticaria, puffiness of the face and cardio-vascular collapse. The response of Indian 
and Chinese kala-azar to Neostibosan is in most instances highly satisfactory, but 
Mediterranean kala-azar requires at least three times as much of the drug to effect 
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a cure. Sudanese kala-azar la c%-en more refractory, and complications, such as 
intractable diarrhtea, haimorrhages, cancrum oris and lobar pneumonb, arc particu- 
larly prone to develop. 

Pentostam (sodium stiboglucate) contains 100 mg. of pentavalent antimony per 
ml., and the normal adult course of treatment consists of 6 to 10 injections of 6 
ml. each. It can be given cither intramuscularly or intravenously without undesir- 
able local or systemic effects. The resporrse to the drug Is generally rapid, the tempera- 
ture falling within 4 days. In India and China the recovery rate ku been high, a-nd 
in hlediterranean infantile kala-azar and Sudanese kala-azar it is reporterf to be 
effective. 

a Aromatic Stilbamidine has been used effectively in different type 

i-azar but its use has now been abandoned owing to the incidence of seiere 
toxic complications, such as delayed acute yellow atrophy of the liver and ctntrsl 
nuclear degeneration, especially involving the 5th cranial ncr\'c. It has been rtpla^ 
by pentamidine isethionate (given in doses of 2 to 4 mg. per kg. body weightl, nhich 
appears to be effective therapeutically in kala-azar without producing unilcsirable 
toxic features; it should be specially useful for cases which are antimony resistant. 
The course of treatment is similar to that advised for trypanosomiasis (see p. 273). 

AMERICAK DERMAL LEISHMANIASIS 
Synonyms. — Espundia; Uta; PianBois; Plan Cayenne; Forest Yaws; Iksch 
Yaivs ; Dubas Brazuiana. ^ _ _ 

Definition.— An infective granuloma due to Leishmani’a braxilientis, producing 
cutaneous nodules and ulcers on exposed surfaces ; the buccal and nasal munus 
membranes may be extensively involved, and also the lymph glands and lymphatics. 

Etiology. — The disease is found in South and Central America with the excep- 
tion of Chile. It IS specially frequent amongst wood-cutters and people lirtog w 
forests. Sand-iiics are almost certainty the transmitting agent. Morphologicallyi 
L. brazihensU is similar to iropka, but differs in the fact that it involves mucoia 
membranes m 10 to 20 per cent, of cases in addition to the skin. 

Symptoms. — The incubation period is about 2 months. The lesion ongiaawa 
as an itching papule, which may develop into a blind nodule or may ulcerate, protlicmj 
fungoid granulations, In 10 to 20 per cent, of cases, ulcers appear at the 
the mouth and nose, often subsequently involving their mucous surfaces, the 
and nasal septum. Fever, joint pains and bronchitic symptoms now appear but 
many years may elapse before the patient succumbs to intercurrent disease or cacnexie. 

Diagnosis. — Demonstration of the parasites, either in scrapings from the sprw- 
Ing margin of the ulcer or by culture, completes the diagnosis. SyTshilis, 
ulcer, leprosy and tuberculosis closely resemble the destructive form of L, brasuif^^h 
whidi, however, never involves bone. , 

Prognosis. — ^This is only dangerous to life if the raucous membranes be iflTolvfi) 
(10 to 20 per cent.). If untreated, such patients die of inlcrcurrcnt disejsi! 
pneumonia. 

Treatment. — In South America the trivalent antimony compounds, 
tartar-emetic and stibophen (Neo-antimosan : Fuadin), appear to be preferred to 
pentovalent antimony compounds. Otherwise the treatment is similar to that out- 
lined for kala-azar and oriental sore. 


ORIENTAL SORE 


. Synottyms-— Aleppo Sore; Baghdad Button: Delhi BoU; Biskra Button; 
Ashkawd Sore; PendehSorc; Bouton d'Orient. j 

Definition, — An infective granuloma of the skin and subcutaneous tissues cau^ 
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by L. tropica producing either a “ dry " ^'pe of chronic papular lesion with late 
ulceration, or a “ moist ” type of papuhir lesion with early ulceration. 

/Etiology. — Cutaneous leishmaniasis is common in Mesopotamia, Arabia, Persia, 
Central Asia {Russian Turkestan), North-West Frontier of India, Asia Minor, 
Northern Africa, Egypt, the Sudan, Nigeria, Spain, Italy and Greece. 

The “ dry' ” type is urban in distriburion, occurring in cities like Baghdad, Delhi 
and Lahore. Practically nothing is known regarding its reservoir hosts, though, 
wherever it occurs, sand-fhes (P. papatasii and P. sargenti) are common. The remark- 
able development into virulent flagellates ocorrring in the mid-gut and extending 
for\\ard into the probosds after feeding them on oriental sores indicates that these 
insects are transmitters. The disease has also been transmitted by rubbing into the 
excoriated skin a saline extract of crushed P. papatasii sent from an endemic area. 
The disease is auto-inoculable, but not through the \mbroken skin. It is possible 
that occasionally it may be transmitted by personal contact with an infected case. 
Dogs, cats, guinea-pigs and mice are susceptible. 

The " moist ” type is rural, occurring in open or desert country. In Middle 
Asia the endemic fod are rural settlements adjoining the desert ; here desert sand- 
flies (P. caucasiais and P. papatasii) breed exclusively in the burrows of wild rodents 
(gerbils), which often have sores on their cars due to L. tropica. It has been con- 
clusively proved that these infected gerbils serve as reservoir hosts for cutaneous 
leishmaniasis of “ moist " type which is transmitted to man by sand-flies breeding in 
the burrows of these rodents. 

Pathology. — Infective granulomata are produced, sections showing atrophy of 
the epidermis, infiltration of the corium and its papilte with Ij’mphocjtes, plasma 
cells and macrophage endothelial cells containing L. tropica. If the nodule ulcerates 
secondary bacteriaf infection ensues, destructive and degenerative changes pre- 
dominate, and leishmania become scanty. From the histo-pathological viewpoint 
acute and chronic oriental sores differ in the intensity and degree of the mflammatopf 
process. In secondary lesions appearing later, the infiltration has a tuberculoid 
structure, with few or no parasites, while the keloid type may show epithelial cell 
nests. Unlike the American fotni the mucous membranes are rarely in\'olved. 

Symptoms.— The incubation period for the " dry " type wain late ulceration 
is 2 to 6 months. The lesion commences as a small red papule wliich gradually 
enlarges, softens and becomes purplish, glazed and scaly, being surrounded by a 
narrow dull-red zone of inflammation. This may remain as a sort of blind boil for 
a year or more before disappearing, or, especially if injured, it may become covered 
Nvith a yellow crust and ulcerate iu 3 or 4 months, the ulcer ha%’ing well-defined 
rounded edges and a granulation tissue base exuding thin pus. Under these circum- 
stances there may be some enlargement of the neighbounng l^mph glands (10 per 
cent.). The sores may be single or multiple, as many as 35 ha%'ing been recorded, 
and are common over exposed parts, especially the hands, wrist, forearms, ears, nose, 
face, feet and legs. Parasites are numerous m these lesions, and the virulence to mice 
is low. 

The " moist ” form has a short incubation period of 1 to 6 weeks, and rapidly 
ulcerates in 1 to 2 weeks. Lj'mphangttis is common (70 per cent.), secondary bacterial 
iiffcction frequently occurring. Parasites arc scanty and the ^’irulence for mice is 
high. The duration of the lesions is less than 6 months. 

_ _ Since infection or recovery from one form does not confer immunity to the other, 
It 13 probable that the two types of lesions arc dependent on infection with different 
strains of L. tropica. 

Various other forms of dermal letshmaniasb due to L. tropica have been described. 
Thej' include : (1) small firm discrete nodules occurring in the course of the IjTOph- 
aucs; (2) warty* or papillomatous outgrowths, which may resolve or ulcerate; (3) 
lupus-hke nodules, w hich may implicate the clicek and (4) a keloid form diaractcriscd 
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by raised, sbiny soft masses of infiltrated tissue oavcted by pinkish skinwWch gradually 
resolve without ulceration. 

Diagnosis.— This is dependent on demonstrating the parasite. If ulceration 
has occurred, tlie skin at the edge of the ulcer sltould be sterilised with iodine, allowed 
to dry, punctured with a glass pipette, and the material so obtained inoculated on to 
N.N.N. medium. Bacterial contamination prevents grorr-th. Direct microscopical 
examination of this material often shows L, tropica in the endoUtelial cells. 

Prognosis. — ^I’he condition is practically never fatal even when untreated, but 
under these circumstances it may last 18 months, after which the patient generally 
possesses an immunity. 

Treatment.— PBOPfrYLAcnc. — Sand-flics and their breeding grounds should be 
eradicated. (See phlebotomus fever, p. 189.) 

Curative. — In cases which have been secondarily infected, hot boracic fomenta- 
tions or antiseptic dressings should be applied until sepsis is controlled and the crusts 
separate. Sulphonamides or penicillin may be helpful in cases in which the secondary 
infection is difficult to clear up. Such forms of treatment as carbon dioride snow, 
radiotherapy, radium, zinc ionisation and diathermy are useful as well as local appUca- 
tions of ointments containing metbylcne-blue, iodoform, salicylic add, proUrgol or 
Rivanol. Good results have been claimed for Orisol ointment containing berberinc 
sulphate, and dithranol (Derobin, Cignolin) paint, appbed with a camel-hair brush 
ana strictly confined to the ulcer surface. Russian investigators advise infiltration 
tvith 5 per cent, mepaenne injected at several points ; later a 10 per cent, mepacnoe 
ointment may be used. 

Vaccines have their advocates. Neostibosan or Peniostam is also worthy of iroi 
when multiple lesions are present. 


TRYPANOSOMIASIS 

A group of diseases caused by flagellate parasites of the genus Tr}panosoma. Ja 
Africa, man may be infected with T. gambiense or T. rkodesiense, and in South Amend 
with T. CTuzi. Trypanosomes also produa disease in animals, the most important 
being nagana affecting horses, d<^, cattle and wild game in Africa caused by T. 
brucei, which is probably identical with T, rhodetiense, T. evansi produces surra ana 
T. tquiperium dcurine, the latter disease being transmitted during coitus. 

AFRICAN TRYPANOSOMIASIS 

Synoriym.— Sleeping sickness. . . 

Definition. — -This disease, transmitted by the bite of tsetse flies, is caused by 
T. ganiiiensc (Dutton, 1902) or T. rAodcsi'ewe (Stephens and Fantham, 1910)* Anet 
initial invasion by trypanosomes, blood infection ensues with adenitis, irregular 
remittent fever, rapid pulse, mdeina and circinate erythematous rashes? ® 
meniiigo-encephalitis results with lethargy, mental and physical degeneration, 
shuffling gait, convulsions, coma and death. Mild cases, with headache and slight 
fever, are common. 

Etiology. — ^The disease b limited geographically to areas where the tsetse fly 
abounds ^d occurs in Western and Centrd Equatorial Africa, induding the 
Uganda, East Africa, Rhodesia, Nyasaland, etc. Natives and whites are both affecteu, 
and children and adulw of both seses prove equally susceptible. The two speoes 
trypanosome are indistinguishable in human blood; they possess a nucleus, 
orly simated blepharoplast and a flagellum. T. rhodestense is identified by inocuUtiriB 
. ^hen posterior nuclear forms develop ; this so rarely ocoi 

with 1. gambiense that the test b one of real value in distbguShing these txvo tryps“<^ 
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sorties. Furthermore, T. gambieme manifests an uncertain pathogenicity to laboratory 
animals, and Is relatively insusceptible to the action of normal human serum. Glos- 
sime take up trypanosomes from the blood during biting ; these multiply' in the gut 
and pass forward \ia the proventriculus and salimry ducts to the salivary glands, 
where further development ensues. Glossing become infective in 3 to 7 weeks and 
remain so for life ; they bite mainly in the daytime. the central African 

type, is transmitted by G. palpalis and G. tachinoides ; possibly the natural reservoir 
of infection is game, such as the reed and bush buck, etc., encountered near lakes 
and rivers by which these flies live, depositing their larv® in shady, sandy soil. Man 
contacts these two riverine spedes repeatedly at fords, washing places, water points 
and in shaded villages, and as he seeks water and shade at the time of the day when 
these tsetse flies arc most active, repeated and close proximity with the fly is assured. 
T. rhodesiemt, on the other hand, is spread by G. morsitans and G. raynnertoni which 
are widely distributed independently of water. The rese^^■oir of infection is the 
infected game of the area : Bruce identifies this disease with nagana and regards 
T. rhodesieme as identical %vith T, brucei. As the pathology and symptomatology 
produced by the two African trypanosomes arc similar they may be considered 
together. 

Pathology. — The lymph glands, which are at first swollen, congested and haemor- 
rhagic, later undergo degenerative changes and extensive fibrosis. Enlargement of 
the spleen due to lymphoid hyperplasia and proliferation of endothelial cells also 
occurs, while thickening of the capsule is common. In the late stages trypanosomes 
are demonstrable in the intercellular spaces of the brain and cord, the microscopical 
appearances of which resemble those of meningo-encephalitis and meningo-myclitis. 
Mott has stressed the resemblance to general paral^is, perivascular lymphocytic 
infiltrations being invariable. Neuroglial cell overgrowth ts also cbaracteristic, and 
diifuse glial proliferation affects both the white and grey matter in the cord : the 
ganglion cells show ehromatolysis of their nuclei, most marked in the cerebral cortex 
and endothelial proliferation in tlie arteries may occur. 

Symptoms. — ^Two phases are recognised : (I.l a stage of tryptmosome fever 
when the trypanosomes are demonstrable in the blood and gland juice; (II.l the 
sleeping siclmess stage when the cerebrospinal fluid contains lymphocytes, globulin 
2 nd perhaps trypanosomes. The incubation period probably varies from I to 3 
weeks, and occasionally an intense local reaction follows at the original inoculation 
site. In many respects trypanosomiasis resembles syphilis. (I.) Trypanosome fever , — 
This is invanably seen in Europeans, but not always in natives. Its main features 
are: (1) an irregular remittent or intermittent temperature low' in the mornings, 
higher at night ; apyrexid periods may occur, lasting for weeks. (2) A low tension, 
rapid pulse of 100 to 120 per minute, which tends to persist despite a fall in the 
temperature. ^3) An increase in the respiratory rate to 20 or 30 per minute. (4) 
Patches of ciremate erythema, involving mainly the trunlc. (5) Localised puffiness 
2 ad cEcfema involving the feet, legs and face : the skin may be dry and irritable. 
(6) Polyadenitis ; enlargement of the posterior cervical glands (Winterbottom’s sign) 
13 very characteristic ; the epitrochlear, axillary, supraclavicular and axillary glands 
tnay also be involved ; they are soft, elastic, not tender and do not coalesce or sup- 
purate. (7) An enlarged spleen which is generally palpable. (8) Deep hypcrresthesia, 
especially over bones like the tibia and manifesting a definite latent period (Kerandel's 
Sign). Long latent periods of several months (rardy several years) may elapse before 
the central nervous system becomes involved, and probably some cases undergo 
spontaneous cure where the virulence of the trj^anosome is low. Once the stage of 
sleeping sickness has become definitely established, the untreated patient rarely 
survives for longer than a year. (II.) Slewing sickness , — In the earliest phase the 
patient may complain of headache, lack of oncentration, disinclination for work and 
insomma, associated with loss of weight, enlargement of lymphatic glands and slight 
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tremor of the tongue. In the inlermediaU ^hate the countenance bccomts sad, 
apathetic and morose, laziness and emotional instability increase, and the patient is 
always dropping off to sleep, even in tropical sunlight or when eating. The speech 
becomes mumbled and slow, the gait shuffling and fibrillary tremors of the tongue, 
lips and hands develop. The reflexes arc exaggerated and Romberg’s sign is present. 
In final phase all these symptoms become more pronounced ; muscubr wcatnesj 
IS extreme, saliva dribbles from the mouth, bed-sores and flexure-contractions may 
develop, the patient becomes entirely bedridden and coma and convulsions generally 
terminate die picture. ' 

'I’hc classical picture of sleeping sickness described above represents that encoun- 
tered m areas ivlicre the virulence of the t^panosome is liigh. Recent invMtigalion 
has sho\\n that in both East and West Africa many mild cases occur in which sligiit 
toxic features, such as headache and a Uulc fever, ate the only matiifcstatioos of the 
disease. Prolonged observ ation, however, reveals that symptoms arc usually periodic 
and patients are frequently incapacitated temporarily. A stupid or sad apparance 
IS often obvious, while early and slight facial asymmetry, hj'potonia, insomnia, 
rheuraatic-like pains, loss of strength and impotence are common (McLctcKic). 
The mildness of the clinical symptom, however, may be very misleading for when 
a group of sudi cases was followed up by Kinghom on the Gold Coast nearly half 
of them were dead within 13 months. It is tlie trypanosome of low virulence whicli 
causes epidemics. Lester classified strains of 3. gambiemt into three categori:^ 
(I) low virulence with high transmissibiliiy producing mild symptoms, scanty bliw 
infection and rarely proving tryparsamide resistant, f2) medium vimlence produoog 
nervous symptoms in 6 to 12 months, (3) Jiigh virulence resembling T. thodmmtt 
and feebly transmissible, liable to relapse after treatment and very resistant to trypar- 
samide. Fortunately resistance to suramio appears to be rare. 

CompUcat'ions.— Intcrcurrent infections like dysentery and pawint^a ofea 
cause death, and abortion and still-births are not infrequent. Keratitis, iridocj^ciitii 
and choroiditis occur, and during treatment witii tryparsamide a careful iratch has 
to be made for the onset of optic atrophy. , . , , 

Diagnosis. — Irregular fevers, especially if associated with cervical adenitis, sliouJa 
arouse suspicion in patients who have been e-xposed to infection, and under mm 
circumstances laboratory assistance is invaluable. AutoagglutinatioR of the Wow u 
frequently observed. Trypanosomes may be fbund in thin or in tliick bltiod nto 
or in smears from centrifuged ciuated blood. Even more satisfactory is the roewM 
of early gland puncture, provided the gland Juice be aspirated in a 
87 per cent, of cases with adenitis show trypanosomes (Broden). Inoculation oi 
white rats or guinea-pigs w ith blood or emulsified excised gland is also a very valu^it 
procedure. Lumbar puncture is cssenual in later cases ; typically the cercbwspioa 
fluid, which is often under increased pressure, shows an increase in globulin w 
lymphocy'tes, and later in medium-sized and vacuolated mononuclear cells as 
The advanced cases have counts of from 15 to 100 cells per amm.; 
are often difficult or impossible to demonstrate, even after centrifuging the Buj 
and aniiml moculatlon. In relapses after suramin it is rare to find trypsnos'®'®^ 
gland juice or blood and here diagnosis must be made on clinical grounds or j 
lumbar puncture. 

Prognosis.— The prognosis is very hopeful in T. gambietiss, provided 
treatment be commenced before the centna nervous system is involved : aiwf ^ 
It IS more doubtful, though many cases recover. T. rhodisiense is a far more 
type of disease, and most patients succumb despite treatment once the oei^ 
system is involved, owing to tryparsamide resistant strains. Seriously 
paUents and advanced nervous cases often react badly to high dosage and reqa” 
skilled treatment. A careful follow up of aU patients, whether mild or se'crr* 
ascertrin the need fur a second course is essential. 
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Treatment.— Prophylactic. — T‘he only permanent method of control is to 
eliminate man-fly contact wherever possible (Lester). Immediate control is acljieved 
by chemotherapy-mass treatments of epidemics. Next comes anti-tsetse measures 
such as protective clearance of forest and bush around lakes, rivers, fords and water- 
points for the riverine species, and fly destruction by D.D.T. sprayed from the air. 
Finally come administratve measures like concentration of the population, re-settle- 
ment, improved dietary and general welfare- 

Personal prophylaxis is important. White clothes are advised in tsetse country, 
shorts should not be •worn and veils and gloves are used if feasible. Where possible 
travelling should be done at night. 

Drug prophylaxis is also proving very valuable — especially in mining camps. 
Single injections of suramin (2 g.) give protection for 6 weeks but not 3 months, 
as was preriously thought. Pentamidine jsethionate, 250 mg., given intramuscularly 
every 4 or 5 months appears to afford regular protection (McLetchic). 

Curative. — Mass treatment of epidemics aims at the radical cure of individual 
sick patients, sterilising the carrier and rendering him physically fit. Several specific 
drugs are of proved value and the use of two drugs simultaneously is now generally 
advocated owing to synergic action. 

(1) Suramin (Antrypol, Bayer 205, Germanm) is a complex organic urea com- 
pound, wluch is injected intravenously (1-0 g.) at intervals of 2 or 3 days until 
a total of lO'O g. have been given- It is especially useful in sterilising tlie blood 
in early cases infected with T. gambiense or T. mgeriertse and has a prolonged prophy- 
lactic action. Sometimes toxic eflects on the kidneys are found, and when possible 
the urine should be watched for albuminuria and casts. 

(2) Tryparsamidc (sodium N-phenylglycineamidc-p-arsonate) is given intraven- 
ously at S to 7 days’ interval in doses of 20 to 40 mg. per kg. (l-S to 3*0 g. for an 
adult) until a total dosage of 30 0 g. have been administered. Children receive rela- 
tively larger doses. Tryparsamidc is the only safe and effective drug in the advanced 
stages of sleeping sickness where the central nervous system has been invohed, but 
owing to the frequency of resistant stnuns and its very moderate trypanocidal activity 
it should be given in conjunction uith suramin or pentamidine isethionate for fiehl 
use. Untoward symptoms arc jaundice, exfoliative dermatitis and optic atrophy, the 
onset of which may be indicated by failing sight, contraction of the fields of vision, 
flashes of light, ocular pain, lacrimation and photophobia. The greater tiic changes 
in the cerebrospinal fluid, the greater the tendency to optic nerve degeneration ; 
more often than not this complication is due to the disease rather than the drug. 
Where the nervous system has been involved it is not justifiable to conclude that 
cure has resulted until the cerebrospinal fluid has remained normal for 6 months, 
and when it is found to be abnormal after treatment another course should be 
given. 

(3) Pentanudine isethionate is an aromatic diamidine compound which has 
marked tr^^panocidal properties and is valuable in the treatment of early cases of 
T. gambieme. It appears to be free from dangerous toxic effects and is non-toxic 
in combination with ttyparsamide ; from thb viewpoint it is most useful when 
patients are intolerant to suramin. It is very valuable as a prophylactic drug and 
appears to have some slight action in cases with involvement of the central nervous 
system. The drug is administered parentcrally in a 10 per cent, solution preferably 
as an intramuscular injection up to 2 to 4 mg. per kg. body w eight ; local discomfort 
may follow. If given intravenously the patient should receive 3 mg. per kg. body 
ivcight for 10 consecutive dal's ; owing to possible depressor effects tlie patient should 
be recumbent and the injection given slowly, 3 minutes being taken. 

Combined treatment . — Owing to synergic action it is auvisabJe for field use to 
give suramin or pentamidine in combinauon with trv'parsamide. A mixture of 0-5 g. 
of suramin and 1*5 g, of trjparsamidc is jojectcil at inicn'nh of 5 days. Eight 



274 


INFECTIOUS DISEASES 


injections are given in early cases and 20 injections in advanced cases. An alter- 
native treatment, and one specially valuable where patients arc intolerant to suraram, 
consists of pentamidine Isethionatc 150 mg. daily for 5 to 7 days, followed by a coune 
of intravenous tryparsamide injections at 5 to 7 day intervals. The first dose of 
tryparsamide should be 1-0 g., succeeding doses l-S or 2-0 g. A course of 5 doses 
of tryparsamide is given in moderately severe cases, and up to 10 doses in advanced 
cases The pentarmdine may be given concurrently with the tryparsamide, provided 
that doses of the latter are given at the usual 5 to 7 day intcn’als (McLetchic). WTut- 
ever treatoent is adopted the patient’s general health must be built up in every 
way and intercurrent disease eliminated. 


SOUTH AMEIIJCAN TRYPANOSOMIASIS 

Synoiiyms. — Chagas’ Disease ; Scluzotrypanosomiasis. 

Definition. — A disease occurring in parts of South America caused by the pleo- 
morphic trypanosome, Trypanosoma fruzt (Chagas, 1909), which occurs ^th in Ae 
blood and in a Leishmanial stage in the myocardium, somatic muscle, brain and liver. 

/Etiolo^. The disease, which has been recorded in several states in’ Central 
and bouth Amcnca, affects children and occasionally adults of both sexes. T. mist 
IS a short, broad trypanosome (20a long) with a central nudeus and large, ovoid, 
postenrylv situated kinetoplast. The disease is conveyed to man by certain reduviid 
hugs, of the genera Triatoma, Wiodnius and Eratyrvs, which have imbibed trypano- 
somes during their meal of blood. After a developmental cycle of 6 to 15 daw, 
mctacychc trypanosomes arc discharged in the excreta and infect man via lesioas'in 
the skin or mucous meinbranes. In Brazil the chief vector is TViafoma miru/fl. The 

P«"pberal blood only for a short time after ieifection, 
flivY * Leishmanial form within the cells of different organa 

here they undergo division, and from time to time pass bade into the peripheral 
circulauon. T. crust is a lutural parasite of opossums and armadillos, and maais 
only occasionally and accidentally infected (Strong). 

found especially in the heart, voluntary 
Sfiftlf multiply, causing cell destruction, cellular 

infiltration, hyperplasia of connective tissue and fibrosis. The central nervous system 
shows lesions resembling meningo-eocephalomyelilis. 

U meubation period averages about 9 days, varying from 7 to 

nf r 1 1 ’ m infants under 1 year and is charartcrised by high 

S the fmnt H 1 Conjunctivitis, facial cedcina which may extend 

m the trunk and enlargement of the liver, spleen and lymphatic glands. Trjpano- 

^ eocephalo-mcnmgitic symptoms due to parasitic involvement, 
older ehlhWn ^ ®Jjper>ene following the acute attack in children, or affect 

snlenoSS! P"' fever, anmmia, hepatome^Iy, 

tfmo^Sure^he P* tryp^nosomes are only found in the bW if the 

vioS '1?* difficulty. Many of the symptoms pre- 

eoitre^-ith M °f disease are now known to be due to endemic 

Sd LutSo^Si disturbances of heart rhythm 

the mvocanlrnm with paralysis may result from local involvement of 

me myocardium or central nervous system. 

fresh acute stages this is made by finding trypanosomes^ in 

S to 1 0 ml ’ of ritmt A w * 1 ^ *“ Stained films prepared after centrifugioS 

rev eal Occasionally puncture of Ae voluntary muscles may 

and a reliable comnl^mcnf^' of guinea-pigs is sometimes successful, 

others, usi J eMiSS S *’!' Machado and 

s I heavily infected heart muscle or cultured trypanosomes. 
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Prognosis. — ^The prognosis in acute c^es, especially where the central nervous 
splem or heart is involved, is grave. 

Treatment. — Prophylactic. — ^Destruction of the reduviid bug vectors by 
chemical means, fumigation, etc., is necessary. Better houses and the use of mosquito 
nets are important factors in preventing infection. 

Curative. — No specific treatment is available, the various drugs successful in 
African trypanosomiasis being ineffective. 


AM(EB1ASIS 

1. Intestinal amosbiasis and amcebic dysentery. 

2. Amcebic hepatitis and liver abscess. 

Five forms of amoebs may occur in human fxces, namely Eniamesba /listolyU'ca, 
Eniamceba coli, Endolimax nana, Dtentaitusba fragilU and lodamceba biitschlii. Of 
these only the first, Entamaha histolytica, is known with certainty to be pathogenic 
to man. One fatal case of amcebiasis in a Japanese prisoner-of-war was found by 
Derrick at necropsy to show amcebic ulceration of the colon and stomach and extensive 
amcebic involvement of the lungs and brain. Tissue sections all showed dense infec- 
tion with a small amceba which Wenyon and Hoare could not differentiate in tissue 
section from I. biitschlii. Unfortunately this amaba was never studied in the faices 
so its identity remains doubtful. As it was not E. histolytica, the only alternatives 
are that it was a new amoeba pathogenic to man or that under conditions which are 
not understood, 1, hutsehlii can occasionally become virulently pathogenic and invade 
human tissues with fatal consequences. During the War of 19^9-1945 amcebic infec- 
tion responsible for from 10 to 20 per cent of all cases of dysentery in the tropics, 
subtropics and Middle East, and was spedally severe and prevalent in India and 
Burma. The problem created by the return of large numbers of infected troops to 
the United Kingdom was considerable, especially as a number of patients appeared 
to be infected wth a strain or strains of E. histolytica which were relatively emetine 
resistant, and amcebic granulomas simulating malignant growths appeared to be no 
longer rare. Liver involvement has always been a frequent compheation of amcebjc 
infection of the colon, but owing to their clinical importance, intestinal amcebiasis 
and amcebic dysentery on the one hand and amcebic hepatitis and liver abscess on 
the other >vill be separately considered. 

1. INTESTINAL AMCEBIASIS AND AMCEBIC DYSENTERY 
Definition. — Amcebic dysentery results from infection of the colon with 
F; histolytica (Schaudinn, 1903), and is generally characterised by an afebrile 
diarrbcEs, several tvlii/niaous staoh contasroDg bjwKnjsJi mucus and dkrk-xed blood 
usually being passed daily. Latency is a marked feature, relapses are frequent, while 
amcebic hepatitis and liver abscess not infrequently supervene (p. 279). 

^tiology. — ^Thts disease is widely distributed throughout the tropics and sub- 
tropics, but occasionally occurs in temperate ^ons. Both sexes and all ages are 
liable, though it is less common in young children. B. histolytica gains access to 
the body in its cystic form via the mouth m drinking water or food, especially vege- 
tables, contaminated by convalescent or contort carriers, while flies either directly or 
indirectly may convey the infection. The cysts pass through tlie stomach intact, 
after which their walls are dissolved by the pancreatic juice, and the encysted amcEbulm 
«cape and ultimately invade the colonic mucosa. During this stage it is the large, 
actively motile, tissue-invading amceb® (20 to 30^ in diameter), containing ingested 
tod blood cells, which are present in fsecal mucus, but later, as the lesions l^.. 
<iuiescent and begin to heal, precystic amabse appear in the excreta, u-' 
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superficially by binary fission from the more deeply situated tissue-invading fonas. 
Prec)'stic am<cb$ arc much smaller (7 to 18/* m diameter), less actively motile, contain 
no erythrocytes, and must be distinguished from E. colt. Different races of amcebs; 
give pse to cysts of different size containing one, two or four nuclei and the character- 
istic chromidial bodies; they arc met witli in the feces of chronic cases and 
carriers. 

Pathology.—After passing into the glands of the large intestine, the tissue- ' 
invading anicebs multiply, cause toxic degeneration of the lining cells, with blocbgc 
of the tubules and the production of slightly raised yellowish nodules (\Vcnyon) 
Simultaneously, the inter-glandular connective tissues are invaded, and a toxic, 
gelatinous necrosis is produced, characterised by an absence of polymorphonuclsar 
l^cocytcs and occasionally by tlirombosis of adjacent mesenteric xenufe. Small 
abscesses form which ruoture, producing superficial ulcers with undermined edges, 
the process now extends through the muscvlaris mucosa to the submucosa, larger 
bQttIe-n«k ulcers sometimes resulting which arc often an inch or more in diameter, 
and are filled with mucoid materid, cell debris and amteba. 'I'hc brown mucus and 
degenerated blood so characteristic of the amsboid stool originate in such lesions, 
hollowing rupture of the primary ulcer others arc similarly produced, the roaiiraun 
mvolvcrnem feing m the emeum, ascending and sigmoid colon, which may be con- 
siderably thickened, and the rectum. Ulceration rarely e.xtcnds above the deo-exa! 
xalve, and even m ^tensive colonic Involvement the intervening mucosa does not 
gcr\cra!ly appiar inflamed. Frequently ulcers heal with pigmented sanine of the 
mucom and thickening on the peritoneal surface, while in other instances uleention 
•• ® layers; adhesions may form, and more rarely slougWng 

and perforation may lead to a fatal peritoaltis. Secondary bacterial iovaders prowly 
pia^ a prominent fwe m the development of extensive ulcerative and gangrenous 
tfiWvAfi . amtebic cranulomas known as amabomas may 

especially at the sigmoid, splenic and hepatic flerurts, 
the rectum, raw-transverse colon and caecum. » » »■ r 

arnaboroas may present as a wart-likc moss extending around the aod 
^ appear as a firm grey mass with an ulcer crater which eciies 
1 °^ reddish-brown thin pus containing vegetative E. /ustolylka. If amirbx ar^ 
Rrnnv cxudatc, a snipping removed during proctoscopy or sigmolJo- 

py enable a diagnosis to be made. An amceboma involving the cacum or the 
descending colon may produce a palpable tumour, show 
r f • fiH'ng defect of the bowel, and clinically produce 

undiagnosed and operated on without anti- 
amcEDic treatment, death may result. “ 

m.y produce 50 -caIIcd hepautis (mSaiy 
S is f “'■lliplu anutbic abscesses of the liser, loo*, bnffl 

™eebi to '“*“0 “ '>■“ prtsenre o{ tissue-iotsdisg 

arnffiD® in their non-fibrous necrotic walls, ‘ 

ons^ f'™** fo"* 3 "“fa •“ 3 months. Tbe 

fo“?bSh' diarthtes ; later, three or 

dahy Oe'iiimaK degenerate blood may be pas5.eJ 

j ■ 3^ “ “ to bacillary dysentery with fever, pare, 

SooU lontamtof? •"I"™' evacuation of bloody, brown, mucoa 

condition lenramns occurs if the rectum be mvolved. As te 

brmm anKSa rf vi " ■ ' "“S'*! “ *'’*'■ '■>' =“1 toay become dry and earthy 
leucocttosis inav dcv’plnn anatnua of secondary type and a mild ncutrophd 

the c^on esnecmllv nf »{!’ often reveals thickening and tendemc^ of 

liver and abno^d^ ""f *>emoids Tenderness and^cnlaigement of the 

for. SigmLoSfnv^i^^ should also be sought 

g py generally shows the ^ical araccbic lesions ; in the early stage* 
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small superficial yellomsh nodules and petediial hasmorrhages may be noted, while 
later painless yellow ulcers surrounded by zones of hypersmia appear; scrapings 
reveal large tissue-invading E, hisiolylica. As a rule the inter%’ening mucosa appears 
normal, but occasionally a generalised proctitis may be observed which completely 
clears up under emetine treatment. 

Patients from the tropics may give no history of dysentery yet cysts of E. histolytica 
are found in the stools. In this group recurrent abdominid pain is sometimes com- 
plained of, and physical examination may reveal localised tenderness over the cjecum, 
the transverse colon or the sigmoid. Nausea, flatulence and constipation are common, 
and a few complain of dyspepsia and diarrhiea. Sigmoidoscopy reveals no abnor- 
mality. Appendicitis, cholecystitis, gastric or duodenal ulcer, gastritis or diverticulitis 
may be suspected; yet treatment with emetinc-bismuth-iodide which generally 
results in the disappearance of cysts from the feces is not infrequently followed by 
the amelioration of gastro-intestinal symptoms and under such circumstances they 
can with reasonable justification be regarded as of amabic origin. Many other cyst 
carriers from the tropics, however, complain of no symptoms whatever, and in the 
absence of a history of dysentery or recurrent dtarrheea it remains uncertain whether 
E. histolytica is living on bacteria in the lumen of the gut as a harmless commensal, 
or has invaded the bowel wall without producing macroscopic lesions and clinical 
symptoms. Such individuals constitute a potential source of danger to the com- 
munity, may develop liver abscess later and are better treated once a definite laboratory 
diagnosis has been made. 

Complications. — Post-dysenteric adhesions, rctro-olic abscess, intestinal hemor- 
rhage and perforation with peritonitis may result by an extension of the ulcerative 
process. Perforations are not infreouently multiple, and are often associated with 
extensive gangrene of the bowel wall. The appendix has been found involved in 
7 per cent, of cases. Amsbic hepatitis and amoebic abscess are frequent complications 
and owing to their clinical importance are separately considered (pp. 279, 280). More 
rarely, amcebiasis of the lungs, brain, spleen, seminal vesicles and testicles nas been 
recorded. Amcebic ulceration of the skin and subcutaneous tissues may develop 
around the sinus associated with a liver abscess, a colostomy wound or amabic lesions 
involving the anus. Amcebiasis of the urinary tract is generally secondary, a colonic 
or rectal amtebic ulcer involving the bladder or a liver abscess rupturing into the pelvis 
of the kidney. 

Course. — The majority of cases run a chronic course, and even without specific 
treatment the tendency for amcebic dysentery is to improve temporarily, but relapses 
are frequent and very characteristic of the disease. Latency is marked, and contact 
carriers are frequently encountered who never suffered from dysentery. 

Diagnosis. — The diagnosis is made by finding the large tissue-invading forms 
of E. histolytica in the fresh mucus in acute cases, and the precystic forms or cysts 
in the fe«^ of chronic cases and carriers. Scrapings obtained during sigmoidoscopy 
may reveal amabas despite previous negative reports on the feces, and in any case of 
doubt instrumental examination should be carried out. Cytologically fewer pus cells 
are present in amcebic exudate than in bacillary dysentery, and Charcot- Leyden crystals 
also not infrequently occur. Radiographic exammation after a barium enema elimin- 
ates many other lesions entering into the differential diagnosis, while in distinguishing 
malignant disease, chronic bacillary dysentery, ulcerative colitis, bilharzial and balan- 
tidial ulcerations of the colon from chronic amabiasis and amceboma, sigmoidoscopy, 
reinforced by laboratory methods of examination, becomes indispensable. A comple- 
ment fixation reaction has been perfected by Craig using an alcoholic extract of 
cultures of E. histolytica as antigen, but the test is not yet suited for routine diagnosis. 

Prognosis. — With modem methods of treatment uncomplicated cases of amcebic 
^’sentery almost invariably recover, and a lai^ proportion are permanently curable. 
The prognosis is naturally more serious where complications like amaboma or liver 
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abscess exist. Colonic perforation with peritonitis is frequently, and brain abscess 
almost invariably, fatal. . . . r , 

Treatment.— P rophylactic.— A s the disease is acquired by facal conurmna- 
tion of food and water, it becomes important to ascertain that personal servants and 
cooks are not carriers. Food should be protected from flics, and measures should 
be taken to avoid contamination of water and uncooked vegetables. 

Curative. — Long before amosbic and bacillary dysentery were d^erentiattd, 
ipecacuanha was recognised as effective in certain cases. Later, one of its alkaloids, 
emetine, was proved of great \-alue by Rogers in India, and more recently 
preparations, including bismuth-emctinc-iodidc, emetine periodide and auremetme, 
have been introduced. The toxic properties of emetine and its compounds slu^d 
never be forgotten, and during intensive treatment it is cssenUal twt the parent 
be kept in bed on a simple, non-irritating, low-residue diet, milk being citrated to 
avoid clot formation. . j • i 

Emetine is indicated where the tissue-invading amabas have produced wsceral 
complications like hepatitis and amoebic abscess, and also early during the acute 
primary attack. Emetine hydrochloride is injected intraraust^atly ot subcutaneoiBly 
m I-grain doses daily for a period not exceeding 10 days in a normal-sized adult, 
but the dose should be decreased in debilitated persons and those of low body weight. 
Children receive a dose ptoportior^ to age, for those under 3 years never CTCceding 
\ grain, and for those under 6 years i grain per day. Emetine is a muscle poisM 
and, owing to the cumulative action of the drug, treatment should not be ^ 
within 2 to 3 weeks. Diarrhora is commonly induced, and toxic s^ptoms mclude 
asthenia, cardio-tascular depression, low blood pressure, tacliycafoia, ci^yrtolesi 
extreme muscular weakness causing paresis or even paralysis of the limbs ; d«tn 
may occur from cardiac failure, with paroxysmal tachycardia or auricular fibnlUtion. 

EmeUne-Bismuth-Iodide (E.B.I.j.—Tliis drug is preferable to emetine hydrwlonfl* 
m chronic cases and carriers showing cysts, but it has the disadvantage 
considerable nausea and vomiting, and is best given on an empty' stomach '*1* “ 
night in specially coated tabloids (B. \V. Si Co.) or in gelatine capsules, 4 hours aft« 
the last feed. Pfccnobarbitone (gr. 1) is given half an hour previously when necesMfj- 
Nightly doses, of gr. 3, are given for 10 to 12 doses, the total course varying fronj 
gr. 30 to 36. During the course patients often lose weight, and usually there » a u 
in blood pressure and slowing of the pulse. ^ , 

Carbarsone, which is a pentavalcnt arsenical, is a moderately effective amaoio 
in intestinal infections acting on both the cyst and vegetative forms, but the 
of radical cures achieved is not high. It is of no %’aluc in hepatitis, livTr 
other visceral complications. The drug is administered in tablets containing il'-J 8 ' 
one being given twice daily after food for 10 dai-s. . ^ 

Chimqfon . — Cluniofon (Yatrcn) is sodium iodo-ox}'quinQline-8ulphonate, ^ 

be given by the moutli or as a retention enema. The adult dose is ^ to 1 g- ® ^ 
powder in gelatine capsules thrice daily for 10 days, repeated if | oiot 

week’s inten-al. If given per rectum the bowel should be first washed , .yoOD 
of 2 per cent, sodium bicarbonate solution to remove mucus, and an hour lat 
ml. of a 2‘S per cent, solution of chiniofon is run into the rectum fiO 

as long as 8 hours if possible. Two somewhat similar preparations, ' t 
per cent, iodine) and Diodoquin (W) per cent, iodine) are widely used for 
ment, but are too irritant for rectal use. Diodoquin is available in tablet fo"" 
the standard course consisting of 2 tablets thrice daily after food for J 
In intracwble emetine-resistant cases this dosage may be doubled. , . -jjij 

Combined treatment . — ^An effective mmbination in chronic relapsing .t,t 
and cyst cases consists of a 10-day course of retention enemas of *^binioion 
morning and E.B.l. at night, foBoived by a 10-day course of carbarsone- , ^ 
the latter period a liberal diet reinforced with vitamins is advisable. Pnor m 
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this treatment almost invariably resulted in clinical cure and gave a radical citre rale 
approximating to 90 per cent. In Burma and India during the war amcnbic dysenterj' 
tvas especially severe and prevalent, and a number of patients returning to fenpland 
^\c^e found to relapse repeatedly despite combined treatment of this type. Har- 
greaves stressed the importance of secondary bacterial infection in severe refractory 
cases and advocated the additional use of penicillin combined with sulphaguaniclinc 
or succinylsulphathiazole as a life-saving measure in such patients. Though almost all 
patients with chronic relapsing amcebiasis are curable, exceptional ones arc encoun- 
tered who fail to respond even to massive doses of penicillin, sulphonamides, emetine, 
emetine-bismuth-iodide and other amcebiddal drugs; they occasionally die with 
vegetative amcebs which appear resistant to all fcnotvn forms of treatment. Amceboma, 
liver abscess or other complications are, however, almost inv’ariably present in such 
patients. It has not yet been determined how far this failure to respond to treatment 
is dependent on (1) the strain of E. histolytica being resistant to emetine, (2) inability 
of the drug to reach inaccessibly situated amoebx in effective concentration or (3) the 
presence of secondary bacterial infection. Pcoidlltn and the sulphonamides arc of 
value only in the presence of those relatively rare superadded infections with bacteria 
sensitive to these drugs ; there is no evidence that they enhance the specific amccbiddal 
properties of emetine in uncomplicated refractory cases. 

Antibiotics , — Adams recommends chlortctracyclme or oxjtctracycUne orally 0-5 g. 
6-hourly for 10 days. Parasites disappear from stools after 3 or 4 days of treatment. 
Some cases may relapse but a high proportion of both symptomatic and asymptomatic 
cases are sterilised. Antibiotics given in conjunction svith amccbiddal drugs may be 
even more effective. 

Surgical treatment . — Amotbomas generally respond to anti-amabic drug treat- 
rnent but occaaionally sm gical cxdsion is necessary to establish radical cure. Perfora- 
tion of the colon demands immediate laparotomy ; large areas of the bowel may be 
gangrenous, more than one ulcer often sloughs through and this complication is 
generally^ fatal. Patients with amabic brain abscesses almost invariably die despite 
surrial intervention. The treatment of liver abscess and its complications are dealt 
with in detail in the section that follows. 

For DACILLART DYSENTERT, SCC p. 112. 


2. AMCEBIC HEPATITIS AND LIVER ABSCESS 
Aitiology. — ^Amttbic hepatitis and liver abscess arc invariably secondar)* to a 
primary infection of the colon uith the tissue-invading amteba, E. histolytica. Amtrbic 
dj-sentery may precede the onset of hepatic s)-raptoms by ueeks, months or years. 
In others there may be a history of attacks of diarrhcca without blood or mucus, 
while some patients cannot recollect any intestinal disturbance whatever. The stools 
frequently do not contain the cj-stic or vcgctatii'c forms of E. histolytica in demon- 
strable numbere at the time when hepatic symptoms appear. Liver abscess may 
develop within 3 months of the primary intestinal infection or be delayed for as 
tong as 40 years after leaving an endemic area. 

Pathology. — In amccbic hepatitis, amoebx reach the liver ^^a the portal vein in 
small emboli containing E. histolytica derived from the thrombosed veins draining 
submucous ulcers in the colon. Small intrahepatic portal thromboses and infaraioru 
fcsult and cytoljtic cnzjTnes from the amtebx lead to pcpionisalion of the necrosed 
areas. The great mass of hepatic celU between amtxbic foci arc unaffected, and in 
*<xalled amccbic hepatitis liver function tests reveal little, if any, abnormalit)'. 

Liver abscesses are formed by fusion of a number of tliesc smalt adjacent foci. 
The walls of the abscess arc lined by a shaggy necrotic rone of hepatic tissue, and, 
deeper in, vegetative E, histolytica arc found. A fibrous tissue capsule probably only 
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forms in the presence of secondary bacterial infection and this is especially markcJ 
where tlxe abscess cavity has been drained. The commonest she for liver abscess 
is the superior surface of the liver on the riclit side. Some 80 per cent, of liver 
abscesses are located in the right half of the liver, 10 per cent, in the left half and 
10 per cent, in both. The predominant right-sided distribution is due to streamline 
effects in the portal vein, the blood from the superior mesenteric vein being thereby 
diverted to the right branch and that of the infetiot mesenteric to the left branch of 
the portal vein. In fatal cases of liver abscess in Indians, Rogers found 66'6 per cent 
of the intestinal lesions were limited to the caecum and ascending colon ; blood from 
here drains into the superior mesenteric vein — hence the frequency’ of right-sided 
amoebic abscesses of the liver. A large destructive abscess involving one half of the 
liver leads to compensatory hypcrtiopny of the other half. WTten an amctblc abscess 
reaches the surface adhesions are formed wth adjacent structures and pointing and 
rupture may follow. In uncomplicated cases the pus is chocolate coloured or re- 
sembles anchovy sauce and microscopical examination reveals necrosed liver cells, 
degenerating leucocytes, red blood corpuscles and fat droplets. Large motile E. 
histolytica containing Ingested red blood corpuscles appear later, though they are not 
evident at first in the aspirated material. In the IS percent, of cases in'vhichsccondoiy 
bacterial infection has ensued, creamy-yclIow or grccntsh-yellow pus b found con- 
taining abundant polymorphonuclear leucocytes : culture reveals the identity of the 
secondary invaders. T.'hese include streptococci, pneumococci, Bad. eoU, Ps. pyocya^ta 
Staphylococcus aureus. Cl. icelchu and other anaerobes. 

Of the liver abscesses that rupture, over 50 per cent, do so into the lungs, pleural 
cavity or pericardium, 25 per cent rupture into the peritoneal cavity and the re- 
mainder into adjacent structures such as the transverse colon, stomsch, intestine*, 
vena cava and kidneys. Rupture rarely occurs into a bile duct. 

Symptoms. — Tiie clinical picture in hepatic amcebiasis depends on whether the 
hepatitis has gone on to frank abscess formation or not. Generally only one abiCCM 
is present but two, three or even four may be found. 

AMtEBIC HEPATITIS 

Tins condition generally commences insidiously with irregular or remittent fejer 
and sweating and these may be the only obvious clinical features for weeks. Gener3l|yr 
however, the liver is demonstrably enlarged and tender, while anorexia, hepatic paw, 
tenderness and epigastric discomfort sooner or later develop. Jaundice is fiure- 
There is often a mild degree of leucocylosis with slight increase in the neutrophil 
polymorphonuclear leucocyTcs. The temperature generally responds within 3 lia)^ 
to emetine treatment and in cases of doubt therapeutic trial is justified even though 
the stools contain no E. histolytica. 

AMOZBIC ABSCESS 

The preliminaiy symptoms arc sinular to those described above. As the condition 
progresses intermittent fever may result associated with progressive deterioration ol 
health, loss of weight and energy, lassitude, a dirty coated tongue, flatulent dyspep*'^ 
and bowel irregularity. Nervous irritability and sleeplessness follow. The com- 
plexion may be sallow' and a moderate anremia sometimes develops. Locah*mg 

features depend on the site and size of the abscess. , 

0) Ri^ht half of the liver . — If the abscess is situated In the upper right half ® 
the liver it tends to produce pressure on the diaphragm causing referred pain t?^'j 
right shoulder and a dry cough (tussjs hepatica). Physical signs such as dimmwheti 
breath sounds, dullness and crepitations are often present at the base of the right lung- 
1 his condition is generally not due to direct amtebic involvement of the lung 
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results from immobility of the diaphragm occasioned by an adjacent liver abscess 
which leads to defective ventilation ; air absorption, pulmonary collapse and possibly 
secondary bacterial infection tvith pneumonia may follow. If the abscess points 
through the diaphragm it may rupture into the pleural cavity or into the lung when a 
pulmonary abscess with or without haemoptj'sis may be produced. If the abscess 
opens into a bronchus, large quantities of pus resembling ancho \7 sauce may be 
coughed up and this may result In cure provided emetine be given. Amcebic abscess 
involving the lower right half of the liver and its inferior surface is less common and 
is associated with marked downward enlargement, localised or generalised tenderness 
along the edge of the liver and rigidity of the right rectus and adjacent muscles. 
Occasionally a localised area of tenderness may be demonstrable on the anterior 
surface of tite liver. Sometimes pain may be referred to the right iliac fossa, and 
there may be associated tendemesa over the ca:cum due to aracebic ulceration. In 
some instances the abscess may bulge into the right loin space, simulatmg a renal 
condition. At times pain may first manifest itself at night during sudden movements 
Or a feeling of weight may he felt when walking ; the patient may hold his right arm 
and forearm to the side to splint the liver and for the same reason he not uncom- 
monly sleeps on the right side. In large abscesses there may be bulging on the right 
side, widening of the intercostal spaces and restricted movement. In doubtful cases 
the chest should be measured to determine unilateral enbrgcment. Localised tender- 
ness and ffidema of the chest tvall nuy indicate the site for exploratory' puncture. 

(2) Left half of ike User . — An amctbic abscess in the left half of the liver may 
simulate gastric conditions o^viJng to pressure on the stomach. Not infrequently the 
abscess presents in the epigastrium, and tenderness and rigidity of the left rectus are 
evident; later, redness, cedema, bulging and even fluctuation may be demonstrable 
in advanced cases. Rupture may occur into the stomach, pericardium, the base of 
the left lung or the left pleural carity. 

Special investigations . — As a rule the stool presents no naked-eye abnormalities, 
but mucus and blood may be present. Microscopical investigation may reveal vegeta- 
tive forms of £. histolytica or more frequently ammbic cysts. Tliree specimens of 
stool should be examined, at least one being collected after a saline aperient. Re- 
peated negative stool examinations do not, however, exclude hepatic amafaiasis. 

Sigmoidoscopy may reveal scattered amoebic ulcers, and rarely an amceboma or 
an arnojbic proctitis. The lesion should then be gently curetted and the scrapings 
examined microscopically for E. histolytica without delay. Usually, however, the 
mucosa presents a normal appearance. 

In uncomplicated cases of amccbic hepatitis or abscess there is generally a leuco- 
cytosis of 10,000 to 20,000 leucocytes per c-mm. with a differential count of 65 to SO 
per Cent, neutrophil polymorphonuclear leucocytes. When secondary bacterial in- 
feaion ensues the total count generally rises above 20,000 Icucocjtes per c.mm. 
while the neutrophils constitute SO to 90 per cent- in the differential count. 

Radiological investigation is of special x-aluc owmg to the frequent pressure of 
the liver abscess exerted on the diaphragm. Elevation and diminished movement 
or “ splinting ” of the right cupola of the diaphragm « frequently present. Later 
humping” of the diaphragm indicates the abscess is pointing towards the lung. 
Abnormal shadows at the base of the right or left lung may be due to pulmonary 
collapse, pneumonia, pulmonary amccbic abscess or pleural effusion. Sometimes an 
area of increased density in the liver indicates the site of the abscess. Left Jobe 
abscessra are difficult to demonstrate, though they may produce characteristic pressure 
deformities on the barium-filled stomal (JVIiles). 

Complications.— The most fatal complications include rupture above or below 
the diaphragm and secondary bacterial infection. Jaundice is not common but docs 
occur. Ilamiatcmesb is rare. 

Diagnosis. — ^Liver abscess is not infrequently diagnosed as basal pneumonia or 
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pleurisy with effusion ; it may simulate suppurating hydatid cyst of the liver, sub- 
pitrenic abscess or perinephric abscess, all of which tend to implicate the pleuni 
cavity or base of the lung via the diaphragm. It is sometimes confused with bilharzia 
cirrhosb especially when associated vriui bilharaia dyscnteiy (S. ruMuoni and S. 
japonicum), suppurating pylephlebitis, cholcq'stitis, septic cholangitis especially com- 
plicating ClonoTchis sinensis infestation, malaria hepatitis and carcinoma of the liver 
with primary involvement of the colon. In diagnosis the history of exposure to infec- 
tion in an endemic area or of definite amcebic dysentery, an intermittent or remittent 
temperature associated with an enlarged tender liver, leucocytosis and physical signs 
at the base of the right lung are important features. Immobility, elevation and " hump- 
ing” of the diaphragm are characteristic radiological features. The finding of 
“ anchovy sauce ” pus during aspiration of the abscess is pathognomonic though it 
may take 48 hours Before motile E. histolytica appear. The dramatic fall in tempera- 
ture within 72 hours of commencing emetine injections favours an amccbic origin, 
though occasionally it takes 5 days ocforc the temperature reaches normal tie 
presence of cysts or vegetative forms of E. hUtolylica in the stools is presumptive 
evidence that the hepatomegaly has an amcebic origin, but in many instances sigmoido- 
scopy and repeated examination of the stools show no evidence of intestinal amobiasis 
At least 25 per cent, of patients give no history of previous dysentery or diarrhcM- 

Frognosis. — ^^Vhcrc the diagnosis is made early and appropriate treatment is 
adoptccT the prognosis is almost invariably good. The presence or multiple absceses 
of the hver or of such complications as rupture or secondary bacterial infej^iop 
increase the gravity of the condition. Open operation and drainage carries with it 
the risk of superadded bacterial contamination, and should only be undertaken if 
secondary bacterial infection has already occurred. 

Treatment. — fme/ine.— Amcebic nepatiUs and even small amccbic absc^ 
generally respond rapidly to injections of emetine — grains 1 daily for 12 days. Pro- 
vided seconoary bacterial infection be absent pain and discomfort rapidly lessen, 
the temperature falls to normal in about 3 to 5 days, and the leucocytosis decreasw; 
when there is anamia due to amcebic infection a rcticulocytosis follows about tw 
seventh day. If relapse is to be avoided, the course of emetine injections should w 
followed by a course of emctinc-bismuth-iodide (3 grains nightly for 12 days) w™* 
bined with chimofon or other ammbicidal drugs to eradicate btent colonic iruecdoit 
Owing to the cumulative action of emetine it is advisable to allow 2 or 3 weeks between 
the two courses of treatment. Where a large amccbic abscess has formed aspiration 
in addition to emetine therapy is advisable, but it should be postponed until the 
hepatic congestion has been reb'eved by several injections of emetine (Rogers). 

ChloToqtiine diphosphate (Aralcn) is a 4-amino-quinolme derivative which n 
amcebicvdal and selectively stored in the Uver in great concentration. Each t^{^ 
contains 0-25 g. of the salt (*=0'1S g. base) and the course consists of 4 tablets cJily 
for the first 2 days and 2 tablets daily for the next 14 to 19 days (Loeb: 

Adams recommends a shorter course of 1*0 g. of the salt d^y for 6 dap follo^ 
by treatment of the gut infection. This drug exerts a remarkable amcebiddal eff^ 
in hepatic amcebiasis, but its action on vegetative and cyst forms of E. histolytica 
in the colon is much weaker. Chloroquine is of special use in those rare a3& 
of hepatic amiEbiasU failing to respond satisfactorily to emetine and emetine-bismub- 
iodide therapy, but here a full course of treatment as recommended on p3|« 
may prove necessary in addition, in order to eradicate the associated amcebic infertiot' 
in the colon. 

v^jptVrtlion.— Owing to the vtscosi^ of amcebic pus an exploratory needle of 
sized calibre must be used and it should not be inserted more than 31 in. owing » 
the risk of perforating the inferior vena cava. During exploratory puncture mn* 
imuous aspiration should be maintained by means of a large syringe or a 
aspirator. If there is local tenderness, redness, cedema or bulging, the liver shou 
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be explored over this site. In the absence of localising features the liver should be 
systematically examined commencing by inserting the needle inwards, badnvards and 
slightly up\vards in the eighth or ninth intercosA space in the right anterior axillary 
line. Several exploratory punctures may be necessary before pus is obtained. An 
average liver abscess contains about 2 pints of pus, but as much as 6 pints may be 
aspirated. The operation may be performed under general or local aruesthesia. 
Generally one aspiration sufiices provided it is preceded and followed by adequate 
emetine treatment, but sometimes fever and leuco^tosis persist or recur, the abscess 
cavity refills and repeated aspirations may prove necessary. 

Open operation rcith or tdihout drainage. — -^Vhere an uncomplicated abscess in- 
volves the inferior surface of the right or left lobe of the liver, laparotomy may be 
necessary but the pus from such an abscess should be aspirated, and the wound 
closed without drainage unless bacterial infection be present. Practically the only 
indication for incision and drainage of an amcebic abscess ts secondary bacterial 
infection and here peniciUin, sulphonamides or streptomycin may prove of great 
value depending on the sensitivity of the secondary invaders to these different drugs. 
If an hepatic abscess ruptures into the lung, an hepatico-bronclual fistula may form 
and the pus be completely coughed up ; treatment with emetine and postural drainage 
is generally effective. Should the abscess burst into the pleural cavity, empyema is 
likely to follow ; aspiration and emetine injections should suffice unless there be 
secondary bacterial infection when drainage is necessary. Rupture into the peritoneal 
cavity b very serious, localised or generalised peritonitis resulting; immediate 
laparotorajr is essential. 

^Vhen It is necessary to dr^ a liver abscess the transpleural and the transpcritoneal 
route should be avoided if possible. ^Vhere feasible the twelfth rib should be resected 
posteriorly and an extra-serous route be adopted (Ochsner and Debakey). When a 
transpleural approach is essential, a two-stage operation should be carried out 
Occasionally, where an amcebic abscess has been drained the sinus continues to dis- 
charge pus containing v^etative E. histolytica despite intensive courses of treatment 
tsith emetine, emetine-bismuth-iodide and Diodoquin reinforced with sulphonamides, 
penicillin and streptomydn to combat second^ bacterial infection. Under such 
circumstances, an intensive course of chloroquioe may produce healing of the sinus 
and radical cure where all other drugs have failed. 


CILIATE DYSENTERY 

Definition. — ^An ulcerative condition of the colon caused by Balantidium coli 
(Malmstren, 1857). 

Etiology.— Human infections generally occur amongst those having occupational 
contact with pigs, which also harbour this dliate ; cases have been reported from 
Europe, America, Asia and Africa. The ediate is egg-shaped, 50 to 80^ long by 
30 to 55/i broad ; large and smaller forms are described. At its anterior end is the 
peristome ; its interior contains a sausage-shaped macronudeus, a micronudeus and 
vacuoles, while externally the whole body is covered with longitudinal rows of dUa. 
Enej’sted forms, 50 to 60^ long, also occur in the fseces. K& healthy carriers are 
frequcndy encountered, it is possible that there is some secondary bacterial or other 
factor which determines the pathogenidty of B. coU. 

Patholo^. — The colon, and more rardy the ileum, shows ulcers distinguishable 
from amcebic lesions only by the demonstration of B. coli, which is found both in 
the carity of the ulcer and the surroun^ng submucosa ; it may also invade adjacent 
lymph glands, but not the liver. 

Symptoms. — In many cases the disease remains latent and symptoms are absent. 
In others the onset is insiefious, with loose motions, later followed by sanguineous. 
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mucoid stools tj^pical of chronic dyscntcnr ; anxmia may develop. Intestinal perfors- 
tion has been reported, but never liver abscess. 

Diagnosis.— Sigmoidoscopy may show colonic ulcers, but diagnosis is dependent 
on demonstrating B. colt or its cysts in the excreta, or in scrapings from tlic uktn 
themselves. 

Prognosis. — The mortality rate including latent cases Is about 7 per cent. OValker), 
but in those showing active dj"sentery it may reach 29 per cent (Strong). 

Treatment. — Most of the remedies tned have not been satisfactory. Aguilar 
advises restricting carbohydrates and Increasing protein and fresh vegetables. Stov* 
arsol in doses of 0-25 g. (4 grains) ttvicc daily after meals for 1 weet or carbine 
in a similar dosage for 10 days holds out some prospect of cure. High colonic irriga* 
tion uith solutions of iodine, quinine and silver nitrate have been recommended, 
but owing to the spontaneous disappearance of the ciliatcs from time to time the 
value of different remedies is difficult to assess. 


FLAGELLATE DIARRHCEA 

There are three common intestinal flagellates of man, Giardia initstinalu (Lambl, 
18S9) which inhabits the upper intestine. Trichomonas hominis (Lavaine, 1860) snd 
Chilomaitix nesniU (Wenyon, 1910) found in the emeum and colon._ Considerable 
controversy has arisen regarding their pathogenicity and, though admittedly they are 
more common in cases of diarrhera tlian in healthy individuals, nowhere do tjiCT 
actually invade the intestinal mucosa. Encysted flagellates arc frequently found in 
normaf stools, and Dobell has pointed out that the free flagellate forms ^\h^cll are 
naturally adapted to a fluid rnedium only appear when the stools become liquid or 
loose. From a clinical vie^vpoint, however, G. intestinalU has some claim to patho* 
genicity. 


GIARDIA INTESTINALIS (Lombl, 1859) 

Synonyms . — Lamblia inusitnalis; Giardia lamblia. 

.Etiology. — This parasite inhabits the jejunum and duodenum and occasionilly 
reaches the bile ducts. It is a pear-shaped flagellate (10 to 18/a longx5 to lO/i 
broad), possessing a concave sucker on its ventral surftce, and in the encysted fonn 
may persist for many years in the faeces. As with certain other flagellates decreased 
or absent secretion of hydroci\loric acid in the stomach appears to predi^osp to 
infection, and after gastro-jejunostomy they may be found in aspirated gastric Jui^ 

Pathology. — In animals the glands of the small intestine may be mund packed 
with giardia, and though they never cause ulceration or haimorrhage, liyperinfcttwo 
may lead to surface irritation (\Venyon). li is possible that in tliis fashion atarrhal 
enteritis results. 

Symptoms.— Though encysted fonns are often found in the faiccs in healthy 
individuals, periodic attacks of diarrheea may occur associated with the passage ot 
large quantities of clear mucus or ochre-yellow stools in which enormous numbers 
of free flagellates occur. The demonstration of these flagellates in the bile by n}^ 
of a duodenal tube does not constitute evidence of pathokigical invasion of the bilurv 
passages and gall-bladder, and the present tendency to attribute all manner of symp* 
toms to giardia infection is to be deprecated. 

Prognosis. This is good ; fatal cases in man are unknown. 

Treatmenl.--Mepacrine hydrochloride (Atebrin) in a dosage of 0-1 g. t.d.9.. P-* 
tor a period of 7 days eradicates giardia infection permanently in some instances, 
in others relapses occur. 

N. Hamilton FAiRLEr- 
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F. RICKETTSIA DISEASES 

INTRODUCTION 

Rickcttsiffi are small, non-motllc, Gram-negative bodies usually less than 0-5(i 
in diameter which stain well by Giemsa's method. They are more or less pleo- 
morphic, and are found in both host tissues and arthropod vectors. They are culti- 
vated in the yolk sac of the developing chick or in agar tissue culture, and suspensions 
can also be obtained from the lungs of infected rats and mice. In tissue they are mainly 
located tvithin mesothelial celts, either in the cytoplasm or the nucleus. Ricketts (1909) 
first noted these bodies in guinea-pigs and monkeys with Rocky hlountain spotted fever, 
and since then several varieties affecting man have been described. Thus, classical 
louse typhus is caused by Riehetltsia provxaeki ; murine or flea typhus by R. mooseri ; 
Rocky Mountain cxanthematic spotted fever by Rickettsia or Dermacenlroxatus 
richettsi\ tsutsugamushi disease by J?. orifn/a/if; trench fever by i?. yurn/CHa ; and 
“ Q " fever by R, bumeii, 

iVn ever-increasing number of typhus-like fevers is being described in different 
parts of the world caused by rickettsiie, and carried by arthropods like lice, fleas, 
ticks and mites in which rodents play an important role as reservoirs of infection. 
They have been classified on a geographical basis, according to their insect vectors, 
or in terms of their agglutination reaction with 0X2, 0X19 and OXK strains of 
Proteus vulgaris. 

Rickettsis possess heat-labile and heat-stable antigens, and sera from typhus 
patients contain or may contain the two corresponding types of antibody. Comple- 
ment fixation reactions are of specific value in the diagnosis of epidemic typhus, 
murine typhus, Rocky Mountain spotted fever and “ Q ” fever. 

The WeiUPelix Tlus reaction is due to the production by certain 

rickettsial of non-specific agglutinins against the “ O ” non-motile variant of certain 
strains of Proteus A. Suspensions of 0X19, 0X2 and OXK strains are employed. 

Originally the reaction was carried out %vith living suspensions, but now the 
alcoholic method, which destrop the flagella and preserves solutions of “ O " antigen 
is used. In general it may be said that 0X19 is the main antigen for louse and flca- 
bome typhus, OXK for mite typhus, while the sera from patients with tick typhtis, 
as a rule, react in low titre to all three strains. Feint thinks the strain forming the 
main antigen for the rich-borne group has yet to be discovered. The scrum from 
patients with “ Q ” fever or trench fever does not react with any of these strains. 

For clinical purposes, a rising litre exceeding 1 in 125 may be taken as diagnostic. 
The test should be made as early as possible in order to estimate subsequent rises in 
titre. A significant rise is generally well established by tlic tenth day. The usual 
m^imum titre of I/IOOO to 1/5000 may not be attained until convalescence, after 
which the reaction weakens and gradually becomes negative. Exceptionally, a 
maximum titre of 1/100,000 is attained. 

Though tlie WcU-Fclix reaction is of little diagnostic utility during the first week 
<^ccpt in louse typhus, and may occasionally fail to reveal agglutinin in significant 
litre in severe cases until contwlcscencc is reached, it is a reliable test of very real 
clinical ralue. Non-specific stimulation of the protcus “ O ” agglutinin in other 
bacterial infections of man has been observed m tularaimia, chronic brucellosis, 
*)Thoid fever and infcctiozis wth Proteus tvlgarisi progressive rises in titre during 
the course of these diseases, however, do not occur. 

The modified table on page 286, published by the Army Pathology Laboratory 
Sertnee (1941), summarises data regarding the RiActtsial diseases affee ing man. 
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Disease. 

Rickettsia. 

GEOCRAPiilCAL 

DiSTRIDtmON. 

Insect 

VtCTORS. 

Possible 

Vehtebrate 

Reseuvoiiu 

Dcanthctnatic 

typhus. 

Ricketttui 

pTOWizih. 

Europe, Abyssima, 
Noitfi Africa, Del- 
pan Congo, Aaia 
Minor, Persia, 
North China, 
Mexico. 

Louse 

Pediculus 

humtutus. 

Mao. 

Endemic or mur- 
ine typhus. 

Tsutsugamushi 

disease. 

R, mooteri 
(=R. murieola). 

R. orienlahs 

R. ivitmga- 
mtuhi). 

Worldwide. 

Japan, Fonnosa, 

Malaya, Java, 
Sumatra, New 
Guinea, North 
Queensland. 

Rat flea 
XettopsyUa 
cheopis. 

Larva of rrew- 
bicul‘t akamtahi 
U.pm) 

3 . dehttuu 
(India). 

T. fleieheri 
(New Guinea). 

Rat 

(squirrel. 

Vole. 

Rat. 

Bandicoot. 

Trench fe>er. 

R, quintana (" 
R. t-oi/iyniVa 
and probably 
R. Kftgtt). 

North Africa. 

Louse 

P, Itumanvt. 

Man. 

Rock}- Mountain 
spotted fever 
(Eastern and 

Western forms). 

Denrtaeentro- 
xmut mksUn. 

U.S.A. 

Derniaetntor 
mSenoni, 0- 
vanahiUi. 

Costs, bras 
end other 
r^cBts. 
Dogs. 

SSo Paulo rural 
typhus. 

D. TUkttttt\u. 
bratilunsh. 

Southern Rrazil. 

Tick 

Ambtyoinno 

tajmitnst. 

Opossum. 

Dos* 

Fi&sre bouton- 
neuse. 

D. neketln vat. 
fonen. 

Meditcrroneun 

Dog tick. 
Rhipi(tpka\tti 
tanguintui. 

Dog. 

South African 
tick typhus. 

D. nckttui var. 
pijperi. 

South Africa.' 

Tick 

Hamaphytalu 

leaclti- 

Dog. 

"Q" fever. 

Ricketliia 
biimeti {=R. 
dtaponca). 

Australia, U.S.A. 

Ticks 

Heemaphyzalts 

humerota, 

Dtnnattntor 

andf^sonx, 

D. occidentaiif% 
Amblyomma 
amencanum, 
RJiipUephalut 
sanguinexis f 

Bandicoot. 


FLEA TYPHUS 

Synonyms.— Murine Typhus ; Hone’s Disease ; Ship Typhus; Tj-phusMurin; 
Endemic Typhus; Urban Tropical Typhus; Shop Typhus. 

typhus also occurs in AbjssiiuB and in Kenya where the dog tick 
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DeiiniCfon. — A miW typhus-like fever, mth a tvoridivide distribution, occurring 
tn non-epidemic form, and caused by Rickettsia moosen. It is conveyed to man by 
the rat flea, Xenop^lla clieopis, from infected rats or other rodents which are natural 
reservoirs of the disease. 

Etiology. — ^Tliat some connection might exist between the handling of grain 
and rats was first suggested by Hone (1922) in South Australia. Dyer and others 
(1931) found that fleas collected from rats and injected into guinea-pigs produced 
the disease. Nicolle (1933) described the same disease under the title “ Typhus 
murin " in sailors in French w’arships. 

R. trtooseri Iras a similar motpholt^ to R. prowaseki, which causes epidemic 
tj'phus, and the Weil-Felix reaction with 0X19 strains is similarly positive in the 
ttvo diseases. The two diseases can be differentiated serologically only by complement 
fixation and agglutination tests wdth rickettsial antigens. They also differ inasmuch 
as R. mooseri gives a positive scrotal reaction when inoculated into guinea-pigs. It 
may be most important to differentiate early between outbreaks of epidemic (louse- 
borne) and murine (flea-borne) typhus. 

Pathology. — Patients rarely die with flea-bome typhus, but there is no evidence 
that the lesions differ from those of mild epidemic typhus. In infected animals 
pathological changes are very similar to those caused by R. prowazeki except in the 
guinea-pig, where the scrotum becomes dusky red, snollen and inflamed, the tunica 
IS thickened and may show hemorrhage and exudate, and the testicle is swollen. 
Rickettsi® are found in large numbers in the ortoplasm of the serosal cells of the 
tunica vaginalis. This is known as the NcUl-Mooser reaction, and is feeble and 
inconstant Avith R.prottoseki. 

Symptoms. — The incubation period is generally S to 14 days. As a rule the 
onset is rapid, wth chilliness or a mild rigor and moderate temperature, or it may 
start more gradually with irregular imtiaf symptoms and slowly increasing fever. 
The face becomes flushed, the conjunctiv® are somewhat injected, and headache, 
pains in the back and cough, perhaps associated uith pulmonary basal congestion, 
are commonly found. The rash usually appears about the fourth or fifth day, on 
the chest, abdomen and inner surfaces of the arms, extending later to other parts. 
It consists of rose-red or dusky-red macules, fading on pressure and, unlike classical 
louse typhus, petechi® are uncommon. In dark-skinned people the rash may be so 
inconspicuous as to be missed altogether. The fever lasts 7 to 1 4 days, the temperature 
falling fay lysis. 

Complications are few, but broncho-pneumonia and pleurisy with effusion may 
occasionally supervene. 

Diagnosis. — ^A history of assodation with rats, the mild nature of the illness 
and the strongly positive Weil-Felix reaction to 0X19 strain of Proteus with 
negative agglutination to OXK and 0X2 antigens will generally enable a diagnosis 
to be made, cspedally if the disease occurs in countries where louse typhus is not 
endemic. 

Course and Prognosis. — ^The disease runs a mild course, has a low case mortality 
rate (1 per cent, or under), and convalescence is rapidly established. 

Treatment. — ^Prophylaxis consbts essentially in rat proofing, rat destruction, 
and the avoidance of contact tvith rats, ^perimentally induced immunity is good 
against the murine strains of rickettsia, but owing to the sporadic nature and mildness 
of the disease large-scale vaednation is unnecessary. 

The general measures adopted in mite and louse typhus are also applicable. 
Chlortetracycllne, oxytetracycline and chloramphenicol are all remarkably effective. 
Response is very rapid, fever usually subsiding in 24 to 48 hours. sMortality is very low 
•n treated cases. The antibiotics are usually adminbtered orally. An initial loading 
dose of 2 to 3 g. (for a patient weighing 70 kg.) is pven in the course of 2 hours and 
>s followed by 0-5 g. 6-bourly until the temperature has been normal for 2 days. 
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MITE TYPHUS 

A number of vanelies of mite typhus has been described iluc to the one virus 
li. orientalis or R. tsutsugumuthi. For many years the scrub or rural form of tropical 
tj'phus described by Fletcher in the Federated Malay States, and transmitted by 
Trombicula deliensis from infected rats, was regarded as differing from tsutsugamusW 
disease in as mucli as there was supposed to be an absence of a primary lesion, lymph- 
angitis and bubo. Lewthwaite and Savoor (1940) have now identified the two viruses, 
and shown that in rural typhus there may be either a persisting eschar or a fleeting 
papular lesion which often escapes recognition by its disappearance before the onset 
of other symptoms. The local lesion is common in the white-skinned European 
and rare in the dark-skinned Tamil. In Sumatra the pseudo-typhus of Deli, trans- 
mitted by T. delie?isis from infected rats, is also identical with tsutsugamushi; though 
the mortality is only 5 per cent, in the tndigeoous population, it may be as high as 
40 per cent, in Europeans. Similarly, scrub typhus encountered in India, Ceylon, 
Burma, Indo-China, the Philippines, the Dutch East Indies, New Guinea and on 
the mainland of Australia in North Queensland is transmitted by larval mites, ami 
the virus is identical with tliatof tsutsugamushi disease. A remarkable feature noted 
in New Guinea, as elsewhere, is the variable virulence of the virus, the mortali^' 
rate in different localities varying from 1 to 30 per cent. This variable virulence i$ 
probably dependent on different strains of the one virus, though the size of the 
infecting dose may also be a factor. 
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Synonyms — Japanese River Fever; Mite Typhus; Scrub Typhus; Ruralor 
Scrub TfopicalTyplius ; Pseudo-Typhoid of Deli ; Sumatra Mite Fever. 

Definition. — An acute disease of the typhus group characterised by ferw ®f 
2 to 3 weeks’ duration, a pninary sore or eschar associated with local adenids, a 
maculo-papular rash, generalised lymphatic glandular enlargement, deafness and 
symptoms of basal pulmonary congestion. It is caused by Jiichetttia orientals and 
is transmitted from infected field mice (voles) or rats to man by the bite of certain 
larval mites of the genus Trombicula. 

Etiology. — In Japan the disease occurs commonly in the summer amongst 
harvesters handling the liemp crop in the Island of Nippon. Here the vole, Mcjotut 
vimUhelloi, is the reserv-oir host. Trombiculid mites pass through four stages m 
their development, but it is only the larval stage which can transmit infection » 
man. The rodent rcserv-oirs in Sumatra, Malaya and New Guinea are rats, and, « 
in the case of voles in Japan, the red hexapod larvx (100-200«) are found iiwid! 
the ears of their rodent hosts. The larval mile needs one feed on animal tissue-fiui 
for Its metamorphosis, and is Ibble to get on to people tvalking through the jungle* 
lymg on infected ground, or sitting on logs. Having attached Itself to the skin anU 
fed, the engorged larval mite drops off and passes through the nymph stage tobecoiM 
adult. The nymphs and adults feed exclusively on pHnt juices. The adults, 
are only about 1 mm. long and 0-5 mm. wide, live in soil to the depth of a fewincbcSt 
and presuimbly deposit their eggs on the ground, where a new lan'al gcncrau^ 
hatches out. Larv^ mites live on the ground and in rotting leaves, but they 
climb up a few inches on the stems of Kunai grass, etc., or even higher on to town 
ogs Stimuhtca by the presence of men. Once thi virus is acquired by s O' 
^rva It can pa^ on continuously from the adult to the egg and larva, whicli transmits 
the disease at its next animal feed. It is important to rfemarcatc accurately any nf > 
xvhere the disease has been acquired, so that Mbsequent exposure of troops or avxli«>» 
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to infection may be avoided. T. akammhi transmite in Japan, T, delietisis in Malaya 
and India an<l T. Jletcheri in New Guinea. 

There is no necessary relationship betVi'een scrub itch and scrub typhus, as the 
species of trombiculid mite, such as T. itmatt which produces the former may not 
be a vector of the latter. Some hours after being bitten by uninfected mites, hyper- 
sensitive persons develop itchy papules, which may vesicate and later become in- 
fected witli pyogenic bacteria. Large numbers of these close-set lesions may be 
observed round the waist, or on the legs, etc. If an infected mite inoculates rickcttslse 
while biting, a primary sore or eschar is liable to result, due to multiplication of these 
organisms in siiu. 

Pathology. — The local eschar, with inflammatory enlargement of the regional 
lymph glands, petechial hamorrhagea involving the serous membranes and alimentary 
tract, bilateral pulmonary congestion, generalised adenitis, including the tracheo- 
bronchial and mesenteric lymph glands, a flabby heart, with or without dilatation of 
its cavities and degeneration of the kidnej-s and liver are typical findings at necropsy. 
The brain may show ttdema, increase in the cerebrospinal fluid and congestion of 
the superficial cortical vessels. Occasionally thrombotic lesions, such as pulmonary 
infarction or femoral thrombosis, are encountered, but, unlike louse-bome tj’phus, 
widespread thrombosis of the peripheral blood vessels is rare, and rickettsis in the 
endothelial cells lining the blood vessels are exceedingly difficult to demonstrate. 
Histopathological findings include perivascular cell infiltration, extravasation of red 
blood corpuscles due to degeneration of the endothelial cells lining the small vessels 
and degenerative toxic changes in the parenchymatous cells of the spleen, hver and 
heart muscle. 

Symptoms. — A small papule mav be evident some 2 or 3 days after the attach- 
ment of the larval mite to the skin. This either subsides or may develop into a typical 
eschar. At the onset of tlic fever the eschar is a small rounded or oval sore 2 to 4 
mm. in diameter, surrounded by a raised dusky areola 3 to 4 mm. in width. There 
is a firmly attached necrotic centre, which later develops into a black slough ; this 
separates from Che tenth day onwards, producing a punched-out ulcer. Healing 
occurs in 3 to 4 weeks, leaving a pitted scar which is occasionally pigmented. Eschars 
are demonstrable in about 60 per cent, of European cases ; they are generally single 
but occasionally may be multiple, as many as 6 being recorded. The site of the eschar 
is largely determined by the type of clothing worn. With open shirt, shorts and 
stoddngs the lesion appears on the neck or the calf at the upper margin of the stocking. 
When trousers and gaiters are worn the legs are rarely affected, the common site 
being the arms and willas (30 per cent.), chest and neck (20 per cent.) and the thighs 
and buttocks (27 per cent.) (Williams, Sinclair and JacLson). 

Fever commences some 5 to 14 days after the bite (meubauon period). The 
onset is generally sudden, with a rise in temperature (99° to 102* F.), malaise, head- 
ache, post-orbital pain, shivering, rigors, achmg pains in the back and limbs and 
perhaps vomiting. Occasionally there is a period with mild malaise and headache 
for 2 or 3 days prior to the onset of fever. 

In the typical case a high temperature is soon established — 103* to 104“ F. being 
usual and up to 105“ F. not uncommon. A 4-hourly chart often reveals marked 
irregularities, the temperature being remittent, intermittent or Qsntinuous. In some, 
the temperature is continuous with little tendency to rcmittency ; in others an inter- 
mittent type of temperature is common for the first 10 to 14 days, after which the 
temperature tends to become continuous and sulfides by lysis on the fourteenth to 
seventeenth day. Injected conjunctive, a furred cracked tongue, anorexia and con- 
stipation are frequent ; and dtarrheea and abdominal distension occur in a few in- 
stances. Characteristic features appearing near the end of the first week include 
(11 generalised enlargement of the lymphatic glands, (2) a maculo-papular eruption, 
(3) pulmonary features, (4) mental symptoms and (5) transient nerve deafness. 
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During the second and third weeks prostration and mental symptoms increase, the 
early euphoria bring replaced by imtabili^, sleeplessness, dclinum or apathy and 
dron’siness. The cough becomes increairingly troublesome, there is considerable 
loss of weight, tremor may be marked and the superficial abdominal reflexes and knee 
and ankle jerks are decreased or absent. The heart sounds soften and, in severe 
cases, the blood pressure tends to fall markedly, the skin assumes a dusky hue and 
the tissues over the ankles and sacrum may pit on pressure; occasionally there 
is incontinence of fa:ces and urine, with increased risk of bed sores dctclopuiii. 
The patient may die from peripherd circulatory failure or coma in the tliird week, 
or the fever may subside by lysis with drenching sweats and steady improveraent. 
Though the febrile stage ot the disease does not generally exceeri 3 weeb, 
severe cases do occur where fever continues for 4 to 6 weeks ; in most of these there 
is some complication, such as an infected pulmonary infarct. In the aicrage ose 
the patient is normally well in 6 iveeks and fit to resume his ordinary vocation within 
3 months. 

In dark-skinned Asiatics the eschar is not readily demonstrable and the rash 
may be so inconspicuous that h passes unnoticed. Mild suffusion of the ^e, 
associated with photophobia, fever, mild cough, headache, deafness and slight 
enlargement of the glands may be tlie only noteworthy clinical features (Lcwthwaitc 
and bavoor). 

In the mild type the onset and course of the fever arc similar, but mental changes 
axe inconspicuous, the blood pressure Is well maintained, cyanosis and <rdenu of 
the feet are absent, and tbc pulmonary features are transient. Such patients are 
well at the end of 3 weeks and fit to work in 6 to 8 weeks. 

In the ambulatory type symptoms arc so mild that the patient docs not feel su/H- 
ciently ill to take to bed ; positive agglutination reactions are Uie only criterion of 
diagnosis in sucli cases. 

Specialfeatures . — ^The characteristic eschar lias already been described, butcetwui 
other features call for more detailed description. 

(1) Adenith.—'By the fifth day there is often slight or moderate enlargement of 
the lymphatic glands, which are discrete, elastic and firm. The axillary, and su^f* 
fidal and deep inguinal glands arc commonly affected, tlic cervical and epiUoenl»i 
glands less frequently. The most marked enlargement is found in the regiopd 
lymph glands draining the eschar, but even here tenderness is not marked unless 
secondary infection has supervened. 

(2) Rash . — Some 50 to 70 per cent, of European patients develop a tnaculo* 

papular rash, fading on pressure. Macules first appear on chest and abdoroec 
from the fifth to eighth day, soon become slightly raised, assuming a maculo-papri^ 
appearance, and within 4t5 hours may spread to the face, neck, arms, palms of tie 
hands, trunk, thighs, legs and soles of the feet. When fully developed these macuio- 
papular lesions have a dumeter of from 2 mm. to 1 cm. and a duU-red appearance: 
they commence to fade within 4 to 5 days and have usually disappeared by the fou^- 
tsicwtlx dssftjisc. itiay occasiona!»ly be observed on tbt 

Sometimes the papular element may be lacking, and the small closely packed macula 
then simulate the rash of dengue or measles. In fatal cases the rash occarioniUl 
becomes petechial (Williams, Sinclair and Jackson). 

Pulmonory /raturer.— Cougli is common early in the disease, and rales and rboachi 
are frequently noted. Chest pain is not imcommon. Signs in the lungs appear 
from the seventh day onwards, but in milder infections these features are 
and do not progress as in the seriously ill, in whom dullness, dinunished 
murmur, abundant crepitations, rales and rhoochi are audible over both lower low^ 
These features are accompanied by the development of cyanosis of the lips *5 
increased respiratory rate to 40 or thereabouts. Mouth breathing is frequent, m 
there is an irritating cough, with tenadoua white or blood-streaked frothy, oon- 
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purulent sputum. In cases which recover, these abnormal cheat signs begin to 
disappear at the end of the third week. 

Nervous system. — Mental features are conunon in the seriously ill patient. During 
the first 4 days the mental state is generally normal, any change noted being towarcb 
euphoria or apathy. From the sixth to tenth day HI patients show more pronounced 
changes. In some the initial euphoria increases, and restless irritability, toxic con- 
fusion, insomnia and delirium supervene. Others become atonic, apathetic, drowsy 
and stuporous. Coma not infrequently precedes death. With clinical recovery, the 
mental state returns to normal. 

Neurological features include nerve deafness, tremor, photophobia, tinnitus, 
partESthesia, hyperresthesia, neuritic pains, depressed superficial and deep reflexes, 
and urinary incontinence and retention. Ncr\'e deafness, which is a characteristic 
feature, is generally bilateral. It appears about the fifth day and rarely lasts longer 
than a week, permanent deafness being very rare. Headache and neck stiffness may 
be associated with increased cerebrospinal fluid pressure. 

Tire cerebrospinal fluid is often normal, but may show increased lymphocytes, 
increased protein and decreased chlorides. These changes are most commomy found 
about the tenth day, disappear with recovery and are not necessarily related to neuro- 
logical complications. 

Cardio-vascuhr features. — The pube-ratc is slower than w’ould be anticipated 
from the temperature during the first week ; it quickens to between 90 to 120 per 
minute during the second week. In noo-fatal cases the pulse is regular in rhythm 
but may be dicrotic during the second and third week. With cessauon of fever the 
heart-rate soon returns to normal, and during convalescence significant cardiac 
abnomuUties are rare. From the second week onwards in severe cases the blood 
pressure tends to fdl, the dally readinp being 75-100 m.m. Hg. systolic and 
35-fiO m.m. Hg. diastolic. Fatal cases not infrequently die with peripheral cardio- 
vascular failure. After recovery it takes about 2 weeks for the blood pressure to 
become normal. 

Laboratory fmdin^s.-^The scrum gives a positive agglutination to Proteus OXK 
suspensions, not to 0X19 or 0X2. The agglutinin commences to increase about 
the seventh day, reaching a ma.xirnum titre about the nventieth day. For this reason 
It is sound practice to examine the blood at weekly intervals, commencing during the 
first week and keeping some of the first serum for subsequent tests. In cases in which 
only one test is done, an arbitrary minimum diagnostic titre of 1 /12S can be provision- 
ally accepted as diagnostic of an active infection ; but, as Felix points out, suspensions 
of Proteus OXK are more susceptible to non-spedfic “ normal ” a^lutination by 
sera from man than are suspensions of 0X19 and 0X2, and for this reason additional 
caution Is necessary in making a diagnosis on the basis of a low titre agglutination 
reaction. 

The leucocyte count varies within fairly large limits, and neutropenia is not 
uncommon. During the first 9 days the count tends to be of low normal type, 
i-e. 4000 to 7000 cells per c.mm. ; later it increases. The lymphocytes are on an 
average below 2000 per c.mm., but increase later in cases which recover ; in fatal 
cases the count frequently remains below 2000 per c.imn. fWilliams, Sinclair and 
Jackson). 

Anjemia is not a marked feature. Hsemoglobin may be decreased by 2 to 3 g. 
per 100 ml., with an equivalent reduction in eiythrocytes. Mild albuminuria is 
the rule, and in severe cases this increases and hyafo-granular casts appear. 

Complications. — These include parotitis, broncho-pneumonia, pleurisy with 
effusion and infarction. Infarcts may become secondarily infected and lead to lung 
abscess. Femoral thrombosis may develop in the second or third week, and suppura- 
tion may occur in the course of the vein. Eye complications include conjunctival 
hemorrhage, retinal hemorrhage and rarely thrombosis of the retinal artery with 
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amblyopia. Epistasis and bleeding from other mucous membranes rarely occur. 
Other % oscular accidents include subdural hjcmorrliage and intra-cerebral fuemor- 
rhage mth hcmiparcsis. Paresis and paralysis of different types may develop; these 
include ulnor paralysis, nerve deafness, facial paralysis, paralj-sis of scapulo-bumeni! 
type and paralysis of the phrenic ner\'e, witli paradoxical movement of the diaphragni 
demonstrable by radiological examination. Cardiac complications arc uncommon, 
but tachycardia of nervous origin may be observed in a proportion of convslescenl 
patients. This soon disappears if no notice is taken of the condition, but if th« atten- 
tion of the patient be riveted on it by frequent cardiac eaaminations and over-amdety 
on the part of the medical attendant a cardiac neurosis may result, During the ^\'ar 
of 1939-1945 this danger \Yas narrowly averted amongst the thousands of cases of 
scrub typhus contracted in the South-west Pacific. 

Diagnosis. — This may prove difficult or impossible in the early stages of 
the disease unless an eschar be present. Local and generalised lympii gland eebrge- 
roent, tlie appearance of the maculo-papular rash, and nerve deafness are of 
great diagnostic assistance if present- In most cases of doubt a positive ^Veil-Fdii 
reaction in the second or third week of the disease will clinch the diagnosis. 
The differential diagnosis is largely a matter of geography; malaria, lypboiih 
paratyphoid, flea-typhus, leptospirosis, dengue, measles, broncho-pneiwionu 
and cerebrospinal menmgitis may require dilfercnlialion in many parts of ths 
tropics. 

Prognosis. — The case mortality rate in European troops averaged about S to 
10 per cent., but vaned from 1 to SO per cent. It is higher m the oWer age frouj?- 
Big variations may be seen within the same country in people of the same race m 
the same jear. Onfavourable features arc increasing nervous sy’mptoms, cyasMis, 
progressively rapid respiration, cedema, Chcync-Stokes respiration, corns and eardae 
and peripheral circulate^ failure. Deatli is generally due to overu belralng totsma 
or respiratory complications. 

Treatment. — I’nopiiYLAcric. — T’his consisu essentially in measures designed to 
destroy laival mites or avoid contaa with them. Infected localities, ifinowu, shoul'i 
be clearly demarcated and avoided wherever possible. If it is necessary to wot* “ 
mite-mfcsted country, anti-mitc fluids, such as dibutyl and dimethyl phthabte, should 
be applied to the clothing, and blankets should be treated with anti-mite fluids 
troops have to sleep in such country. No effective rickettsial vaedne is available for 
prophylactic use in man. 

Curative. — Expert nursing is all important, and if possible the patient is better 
nursed m Fowler's position. Strict rest in bed is necessary until the patient to 
been apyrexial for at least 10 days. Owing to the prolonged high temperature n® 
most advisable wherever possible, to treat patients m an air-conditioned v^ard. 
therapy is important and frequent cool spongmg is indicated. A fluid intake 
or. daily is advisable. Eggs, milk, junket, ice-cream, fruit juices and nouristoS 
^bohydrates are generally well taken, and vitamin reinforcement of the diet is often 
indicated. Intrav'enous injections of glucose and saline arc necessary in a deh}^*“ 

E atlent whose water intake is unsatisfactory. Sedation is important, and pnmo- 
jrbitone, Nembutal or morphme should be given to ensure sleep and rest wkb 
necessary. 

Specific treatment with cliIortctratTcIine, oxytelracycline or chloramphenicol u 
similar to that for flea typhus (p, 2S7). 

Smadel and his colleagues reported that within 2 to 3 days of commencing 
ment in hlalaya the patient liad a normal temperature, toxic symptoms bad vaiu^ , 
and convalescence was established. In the first 90 cases, some of which were ueatra 
as late as the ninth day, no deaths occurred. Tlie case mortality rate in Mabyi.^ 
ordinarily 15 per cent. As patients die from the eleventh day onwards, the neccssitj 
for early diagnosis beannes increasingly Important. 
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TICK TYPHUS 

Several strains of vims are probably concerned in the causation of tick-borne 
typhus. The reservoir hosts are rodents and dogs, and, as Megaw points out, the 
epidemiological and clinical features of the different tick-borne diseases hare sufficient 
in common to justify their being dealt with together. The agglutination reaction 
to all the strains 0X2, 0X19 and OXK tends to be of low litre except in Rocky Moun- 
tain spotted fever where serum agglutinins to Proteus 0X19 begin to appear about 
the eleventh day and rise in titre during convalescence. 

Spotted fever of the Rocky l^lountalns was recognised long before any other 
tjpes, and includes the milder Eastern type of spotted fever and the more severe 
Sao Paulo fever. The latter is conveyed from rats to man by the horse tick, Ambfy- 
omma caiennense, and has a mortality rate of 70 per cent. ; it closely resembles the 
graver cases of Rocky Mountain spotted fever, and its vims also immunises animals 
against the latter disease. In U.S.A. the vector in the West is the wood-tick. Derma- 
centor ondersont, in the East the dog-rick, Dcrmacentor variabilis ; and on the Gulf 
coast, Amblyomma amsricanum. The sera of dogs in infected localities may show a 
high complement fixation titre in infected areas against Dermnceniroxemis rickettsi, 
and there appears to be a definite risk in “ handling ” dogs harbouring infected ticks. 
^Vhen the tick has a mammalian blood meal the nckettsix present in rick faeces may 
be reactivated and may penetrate the skin or be inhaled. Many cases of Rock^ 
Mountrin spotted fever show no evidence of rick bite and no local lesion and it Ts 
possible tliat people may be infected directly from tick fsces apart from tick bite. 

Fievre boutonneuse and the tick-bite fevers of Kenya and South Africa have 
much in common. Unlike Rocky Mountain spotted fever there is usually a wre at 
the site of the tick bite, and in experimental animals there is cross immunisation 
between boutonneuse and the South African vims. Fiivre boutonneuse occurs in 
most countries bordering on the Mediterranean, and is conveyed from dogs by the 
dog-tick, PJtipicepfialtis sanguineus. Clinically, it resembles the mild form of Rocky 
Mountain spotted fever, but the presence of a local eschar, the more nodular nature 
of the rash and the low mortality rate of 1 to 2 per cent, are outstanding differences. 

“ Q ” fever, which is caused by R. bumett, gives rise to a mild typhus-hke fever 
in man and inoculated guinea-pigs. In mice inoculated with human blood collected 
during the fever, rickettsi® are found in the spleen and suspensions obtained from 
mouse tissue are agglutinated in high titre by human semm from infected cases. 
The Weil-Felix reaction with the semm, however, is negative to all the known strains 
of Proteus. In Australia the bandicoot is a natural reservoir of infection and 
infected ticks of the species, Hcemapbysalis liumerosa, have been collected from 
these animals. “ Q *’ vims has also been found in D. andersoni by Dyer, in 
Montana, where the inhabitants of certain villages acquire the disease. Guinea-pigs, 
injected with a vaccine which will protect against Rocky Mountain spotted fever, 
are not protected against Q ” fever. R. bumeti has been sliomi to cause out- 
breaks of fever with pulmonary lesions simulating virus pneumonia, and it is not 
improbable that direct inhalation of rickettsi® is the mode of infection in such cases 
(sec p. 302). 

ROCKY MOUNTAIN TICK TYPHUS 

Synonyms. — Rocky Mountain Spotted Fever; Spotted Fever of Eastern Type; 
Etanthematic Typhus of S2o Paulo ; Choix Fever; Pinta Fever; Tobia Fc%’cr. 

Definition. — A non-epidemic severe t^hus-like fever long recognised in the 
Rocky Mountains. It is generally unassoaated with a local lesion or adenitis, and 
IS transmitted to man from infected rodents by the bites of several different species 
of ticks including D. andersoni. The disease may hare a high mortaJity. 
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ffitioiogy. — The disease primarily affects wild rodents, and, as shown by Wilson 
and Chowning (1904), is conveyed to man by ticks. Larval and njmph ticks transmit 
the virus from rodent to rodent, but human facing are usually infected by adult ticks 
of the species D. andersoni, D. variabilis, A. americamm and A. cajennense. Infected 
tirka transmit the infection to their offspring and serve not only as a vector but as a 
reservoir for rickettsiae. The causal organism, D. rickeltsi, was described by Ricketts 
(1909) in the blood of guinea-pigs and monkeys infected with Roc^ Mounnio 
spotted fever. D. rickettsi produces a well-marked scrotal reaction in inoculated 
guinea-pigs, and can be demonstrated in the fluid exudate of the tunica vaginalis 
prior to generalised dissemination in the blood stream. 

Most infections are found in people whose occupations brings them in contact 
with ticks. Where town dwellers are affected, dogs probably are implicated. Most 
cases occur in April and May in the Rocky Mountatns, and in the summet in 
Eastern States of the U.SJl. 

Pathology. — Pathological changes include petechial lucmoirhagcs involving the 
skin and serous membrane, enlargement of the spleen and lymph glands, and de- 
generative changes in the kidneys, liver and heart. The essential lesion is an acute 
infection of the small blood-vessels throughout the body, particularly in the skin and 
brain. Proliferation of tlie vascular endothelium often leads to thrombosis and 
possible secondary gangrene. D, rickelld is found within the nuclei of mesoihtbjl 
cells, not in the cytoplasm as with R. protoaztki. 

Symptoms. — The incubation period is from 3 to 14 days. A local lesion at the 
site of the tick bite with adenitis is tare. The onset is generally sudden, with head- 
ache, lumbar and generalised pains, and sometimes sweating, rigors, anorexia, malaise 
and vomiting. The tongue is coated, the conjunctive injected and the temperature 
rises rapidly to 103® or 104® F., the ma.xunum being reached in 3 or 4 days' time. 
By then, in severe cases, the face is becoming dusky and a rose-red macular or papular 
rash appears. Later the macules turn darker, cease to fade on pressure and may becoaw 
obviously hmmorrhagic. The rash is first seen on the wnsts and ankles \ liter it 
txtendeto tlte body generally, Including the palms, soles and face. The fever UsO 
2 or 3 weeks, and falls by rapid lysis. Constipation, restlessness and insoMis 
are usual, while severe cases may show stupor, delirium, coma and convulsions. 
Enlargement of the spleen is not uncommon, and may be an early feature. Later, 
tliere may be jaundice and hepatomegaly and, where the central nen’ous system 
is involved, altered reflexes, and Babinski’s and Kemig's signs may be clidtcf 
A leucocytosis of 15,000 to 20,000 per c.mm. is not infrequent, but leucopema 
may occur; the lymphocytes are increased. Albuminuria is the rule in seveK 
cases. 

Apart from this average classical type there are abortive cases, with tnnsi^mt 
fever lasting 3 or 4 days; ambubtoiy cases, with scanty rash and fever lasting 7 to 
10 days; and fulminating cases, wliich die with marked nervous sjTnptoms eitliu 
before the rash has appeared or with a hasmorrhagic type of eruption. . ,, 

Complications and Sequelax — Convalescence tends to be prolonged, espeosUy 
in severe cases. Bronchitis, pneumonia, femoral and other thromboses, paroum, 
hmmaturia, epistaxis and raekcoa may complicate the picture. Iritis, nephritis, ^tis 
media and gangrene of the fingers, toes, tonsils, prepuce and scrotum have been 
recorded. . 

Diagnosis.— The differential diagnosis includes epidemic and other 
tj-phus, typhoid and the paratyphoid fevers, and cerebrospinal meningitis, 
graphical considerations, the character of the rash and the serological and oUi« 
laboratory findings are of importance. Positive serological reaction may be obtan^ 
vdtli 0X19 strains of Proteus, but more spedfic results have recently been obta^M 
by means of complement fixation tests employing purified rickettsial suspensions 
as antigen. 
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Prognosis. — mortality rate varies from 5 to 90 per cent, in diiferent geo- 
graphical areas. Apart from fulminating cases, the onset of profound nervous symp- 
toms, severe cardio-vascular depression and a hemorrhagic rash indicate a severe 
infection and imply a correspondingly grave prognosis. Age is of great importance, 
the higher age groups having a high mortality. 

Treatment. — In endemic areas tick-proof clothing should be worn and the body 
carefully searched for ticks ; iodine should be applied locally after their removal. 
A prophylactic vaccine prepared from a killed suspension of specific rickettsias should 
be given in endemic areas and repeated each year. Specific treatment with chlor- 
tetracycline, oxytctracjxline or chloramphenicol (Chloromycetin) is similar to that 
desCTibed on p. 287. 

N. HA.rnLTON Fairlet. 


LOUSE-BORNE TYPHUS FEVER 

Synonyms. — ^Tj'phus Exanthematicus; Epidemic Typhus; Fleck Typhus; Jail 
or Carim Fever. 

Dennition. — An acute louse-borne infection due to Ricketttia prowazeki and 
diaracterised by continued fever, a msculo-paputar eruption, nervous irritability and 
profound prostration. In favourable cases rapid defervescence occurs about the 
fourteenth day. 

iEtiology.— The infection is conveyed by body lice, perhaps through their bites, 
but more probably by cutaneous inoculation of their excreta by scratching. Head 
lice are also possible vectors. The disease b one of a group transmitted by lice, rat 
fleas, ticks and laf%*al mites, but differs from the others in that it has a human and 
not an animal reser\'oIr. Tj’phus fever can also be transmitted sporadically by the 
rat flea, but in epidemics the body loose b the infecting agent Most of the factors 
which conduce to the spread of typhus operate by their ^ucnce on the parasites 
by which the dbcase is conveyed. The lice pass directly from the sick to the healthy, 
or indirectly by means of garments, in the seams and folds of which they naturallv 
live, or by bedclothes and mattresses. They migrate from the dead. Lice which 
have fed on infected persons can, after a fe%v days, transmit the dbease and remain 
infective for the rest of their short lives. Their eggs also contain the infective agent. 
Their dried frees remain infective for many months and may possibly be air-bome 
as dust and inluled. The conjunctive are also possible portals of entry. Infected 
lice die in about 11 days, but the rat flea rentains alive and infectious for several 
months. Crowding of the sick together in dark, ill-ventilated rooms greatly farours 

possibility of infection, whilst in the presence of free ventilation very close contact 
is necessary before the disease b contracted. 

Typhus carriers axe always verminous persooiv Clothes which harbour infected 
lice have also transmitted tlic disease to distant parts. Typhus is a disease of «)ld 
and temperate climates ; it occurs in those months when confinement ivithm doors 
and overcroivding are most likely, but paradoxically the peak of prevalence in coun- 
tries where it b endemic may occur in hlarch, April and May. In hot climates 
bathing, scantiness of attire, free action of the skin and the lethal effect of high tempera- 
tures on lice are ail factors which prevent its spread. But even here it may be found 
at high altitudes. Predbposing causes of epidemics are verminous infestation, over- 
crowding, mass movements of the popularion and, above all, starvation. Epidemics 
are particularly liable to occur in times of war and famine. 

In Russia, Eastern Europe and Asia hlinor the dbease b very_ prevalent An 
endemic form of typhus fever, due to R. mooseri, b of \vidc dbtribution. It is trans- 
mitted by the rat flea, Xenopsylla cheopis, and the rat b the reservob of infection. 
Thb endemic or murine form has been observed in Africa, Greece, China, and Nonh 
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and South America. The murine strain occasionally gives rise to epidemics, as, 
for instance, in Mexican typhus or tabardillo when tlie agent is louse-borne. Brill’s 
disease, on the other hand, is an endemic form of typhus due to R. protcazeki believed 
to have been imported into the towTW of the North American Atlantic seaboard by 
immigrants from Central Europe. 

Typhus attacks persons of all ages and both sexes. The greatest mortality is in 
those above middle age, at SO years it may be 50 per cent., and betneen 75 and SO 
years neatly 85 per cent. ; attaclts in the young arc less severe and very much less 
fatal. The average mortality is 10 to 20 per cent. In populations where the disease 
is endemic attacks may be very mild, but when introduced into other places tbc same 
strain may prove excessively severe. In brill's disease the mortality is less than 1 per 
cent. By some this low mortality is attributed to a previously acquired immunity 
or even to recrudescence of a latent infection. As a rule not only does lousc-bome 
Wphus protect against itself but also, it is stated, affords protection against the endemic 
flea-borne variety. 

Pathology. — The naked-eye post-mortem appearances arc those common to 
many acute infections and are not in themselves olslinctive. Petechial hemorrhages 
in the skin, serous and mucous membranes and bronchiolitis or a general catanh 
of the air passages and hypostatic congestion of the lungs arc common. Softening 
of the spleen and inflammatory lesions of the kidneys, heart and testes may occiu. 
The absence of ulcerative lesions In the bowel ofTords a distinction from typhoid 
fever. Beyond occasional meningeal congestion the central nervous system appears 
normal. Zenker’s degeneration of muscle may be found. 

Microscopical examination reveab discrete nodules of endothelial proliferation 
widespread in small arteries of the conjunctiva, the skin, the brain-stem and else- 
where. These foci are surrounded by a characteristic perivascular infiltration ^ 
large mononuclear and plasma cells. The lesions may initiate thromboses or by 
necrosis give nsc to small haanonhages. They arc knotvn as typhus nodules. 

Prime importance is attached to Rickettsia bodies {R. prpKaseki), These are 
small and pleomorphic, not more than 0*3 by O-l/i in size. 1 ney lie in the cytoplasm 
of cells, arc Gram-negative and stain by Gicmsa’s stain. Rickettsia bodies are found 
sparingly in tlie blood on the seventh to the twelfth day of the disease, and also in 
infected lice and their excreta. Similar bodies occur in the typhus nodules and in 
the endothelial cells of the liver. 

An agglutinative phenomenon, the Weil-Felix reaction, affords a valuable 
of recognising typhus. The reaction is named after two observers who disco'c^ 
in tlie urine of patients suffering from typhus an organism of the Proteus group 
is agglutinated in high dilution by the scrum of those infected. Two strains of the 
bacillus are concerned 0X19 and 0X2, and a^lutinations have been obtained mth 
dilutions of serum up to 1 in 30,000. Reactions in controb, if occurring at all. do 
not take place in dilutions cxceediog 1 in SO or, at most, 1 in 100. In half the caso 
of typhus the reaction is found by ilic fifth day, and in practically all by the tenth 
day, after which the litre rises for about a week. There is, however, no proof that 
cither Proteus 0X19 or 0X2 is capable of producing typhus, nor does it conier 
immunity to the disease. An agglutioaffon test with Rickettsia bodies has also 
oXabaroxed {IVeigl reaeiion). . , 

The Wassermann reaction is often positive in typlius if the blood is exanuned 
before the crisis, but becomes negative agun in convalesccnai- In inoculated person 
the litre of the Widal reaction for typhoid rises steadily. This is an anaranesflc 
reaction. 

Symptoms, — The incubation period is about 12 days with extremes of 5 "V, 

The classical onset is sudden and ingravesccncc much more rapid than in tjphw^ 
Distressing headache, giddiness, shivering or rigor and often vomiting mark p* 
accession. Pains in the limbs and back may be severe and muscular prostratiOD 
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evident from the first. Drenching s%veats may occur. The face is flushed or dusky, 
the conjunctive injected, sometimes chemotic, and the pupils contracted. A char- 
acteristic nervous irritability leads to restlessness, photophobia and insonmia. The 
tongue is large and coated, but soon becomes dry. Appetite is lost, thirst is great 
and the bowels are generally constipated. The urine is high coloured and scanty, 
rich in urea and uric acid, but defident in chlorides. Albumin may appear later 
and the diazo-reaction is very constant. Bronchitis and slight epistaxis may occur. 
The spleen may become palpable, but the abdomen is not tumid. Even thus early 
in the disease, especially in alcoholic subjects, marked delirium, mania or stupor 
may be present. The patient soon takes to his bed. The temperature may reach 
104'* F. by the first night ; the acme, however, is generally attained on the third or 
fourth day. Associatea with the fever is a somewhat rapid soft pulse. Marked rapidity 
of the respirations is also noticeable and may lead to an erroneous diagnosis of pneu- 
monia. 

The fever, which during the in\'asive stage may show remissions, after attaining 
its maximum, which may be as high as 105“ or 106® F., undergoes little or no daily 
variation. At the end of the first week or a day or two later a sudden remission, 
^hich is rarely lasting, may occur (pieudo-CTitis)\ from this period, however, the 
fever generally shows some abatement and s sudden or somewhat gradual defervescence 
sets in on the thirteenth to tlie seventeenth day of the dbcase. 

The rash appears on the fourth or fifth day, first on the axillaiy folds, about 
the shoulders and on the sides of the chest and the abdomen. It avoids the face, 
and rarely invades the temples and forehead, nor does it appear on the palate, and 
seldom on the palms and soles, with these exceptions it may Decome general all over 
the body. It is most profuse on tlie trunk, especially on the back. The elements of 
tvhich it consists arc macules, papules and petechke. The macular elements of the 
rash generally appear ^fore the papules. They are large, blotchy and dusky in tint. 
Wth them is associated a deep-seated erythema or “ subcuticular mottling ”. This 
mottling is best seen about the shoulders and axiUx, but ofleo extends to the back 
and front of the chest, the thighs and arms. The papules resemble the rose spots of 
typhoid, but are often ill-defined. At first they fade on pressure; later, unlike the 
spots in typhoid, they may show pctccliia;, becoming dull red or bro\vn and indelible. 
Th^ do not appear in successive crops. 

retechix which resemble flea-bites may appear on the skin and in the conjuncUvie 
of the lower lids. Purpuric patches may form over pressure-points and terminate 
in gangrenous bed-sores. The purpura indicates a severe infection, the hxemorrhagic 
charaaer of which may be confirmed by the occurrence of hamatemesis, meixna 
or hxmaturia. Profusion of the rash in typhus is also an indication of a severe attack- 
In rnild cases the eruption is scanty, and in children it is very evanescent. The 
application of a tourniquet will cause petechial hxmonhages within the rash. 

The polymorphonuclear celk of the blood, which may possibly at first be in- 
creased, include many immature forms. A lymphopenia in the early stages is later 
renlaced by a lymphocytosis, and basophilic mononuclear cells, Turk celb and plasma 
cells become numerous. 

The cerebrospinal fluid may show a slight lymphocytosis, and also give a lotv 
positive Weil-Fclix reaction. The globulin is increased. 

During the second week the patient in a grave infection may enter on the ternunJ 
stage of his disease. There is less complaint of headache ; delirium, if present, is 
^ violent and of a muttering rather than maniacal type. Delusions may occur. 

rostration is extreme and sleeplessness pronounced. The face is dusk}', sordes 
acromulate on the teeth. A curious mousy odour emanates from the body and 
dehydration becomes marked. Day by day the nervous depression increases and the 
patient lies helpless on his back with a tendenity to sink down in the bed. The pupils 
are pin-point, the eyes half open and fixed {coma Although deaf and unnotiang. 
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he mutters hoarsely and incoherently and can b« roused svith some difficulty. The 
tongue is bromi and tremulous or lies shrivelled in the floor of the mouth, it cannot 
be protruded. Tremors of tendons increase, and picking at the bedclothes is apt to 
occur. The pulse quickens and may reach 130 or 140 per minute. It is dicrotic or 
almost imperceptible. The heart’s impulse is feeble and the first sound faint or 
inaudible. The blood pressure falls steadily. Acceleration of respiration is more 
than ever pronounced, 40 per minute not being unusual ; the breathing becomes 
shallow, and hypostatic congestion of the lung bases sets in. The urine may be 
retained or passed into the bed. The blood urea rises rapidly, oliraria or anuria 
may occur and urremia supervene. Bed>sores are apt to form. The patient may 
pass away in coma, or hyperpyrexia may precede death. 

In favourable cases the y^ptoms are of less severity and on the fourteenth dav, 
sometimes earlier, sometimes later, defervescence occurs. The condition rapidly 
improves ; the temperature falls, sometimes abruptly, perhaps more frequently the 
fall is a little more gradual. Sleep ensues and the patient awakes from his swpor 
with a moist tongue and skin, a clearer intellect, polyuria and perhaps a slight critical 
diarrheea. Indination for food returns, but Acre is still extreme weakness. Some, 
failing to rally after the crisis, fall into a state of collapse. 

In less severe cases, where the typhoid state has not been pronounced, the deferv'cs- 
cence may occur rather earlier and recovery be much more rapid ; this is especially 
the case with children, but, as a rule, convalescence is prolonged. 

Varieties. — ^Typhus infection may occur in all degrees of intensity from extreme 
mildness to fulminant severity. The milder types are particularly seen among the 
natives of localities where the disease is endemic, and in children. They may appw 
in the guise of an influenza-Iike fever with headache, drowsiness and suffusion of the 
eyes, or as a broncho-pneumonia. Of the severe types, tlut known as typhus siJstm 
or blasting typhus is the most striking. In this form death may occur within 2 or 3 
days of the onset. A meningeal varlew, acosmpanied by head retraction, ptosa, 
squint and other nervous symptoms, simulates meningitis, which may indeed be 
ptesent. Some cases are characterise by fierce maniacal delirium. TVphus also 
may assume a frankly hamorrhagic form, but this Is uncommon. Relapse is almost 
un^o%vn, and authentic second attacks are rare. 

Complications and Sequebc. — Bronchiolitis, broncho-pneumonia or hypostatic 
congestion of the lungs arc the outstanding complications. Rarely laryngitis 
and may lead to necrosis of the cartilages and oedema of the glottis. True lobar 
pneumonia is hardly ever seen. Diarthoa is rarely troublesome; it may be acwm* 
panied by abdominal distension and even the passage of blood. Femoral thrombosis, 
similar to that of typhoid fever, is common. Septic or gangrenous infarcts may be 
formed in the lungs, and gangrene of the fingers, ears, nose or pudenda may occur. 
Suppurative parotitis is a marked feature of the disease, and the inflamed gland may 
become necrotic. Gangrenous bed-sores, too, may form with great rapidity an® 
pyzmic complications ensue. When typhus is followed by hemiplegia or other farm 
of paralysis, a vascular lesion should be suspected. Mania, melancholia and deoentu 
ate occasional sequels but generally cleat up, although they may take several months 
to do so. Other compUcations arc diffuse glomerulai nephritis, i^stitis, orchitis anu 
jaundice. Pregnant women frequently abort. 

Diagnosis.— For the Weil-Fdix reaction a reliable smooth strain of f^ottus< 
0X19, IS requisite. A rising agglutination titre to tliis organism is most sigi^<=>^‘* 
Results with a titre of less than 1 ; 200 should not be accepted as positive unl^ the 
litre has risen greatly since the onset. The agglutination may become negatiw^ 
the third or fourth week of convalescence. Occasionally titres tvith proteus 0^4 
exceed those of 0X19. 

An etliereal extract of Cox’s vaccine provides an antigen for complement, de^iat'O" 
and agglutination tests (Craigie). 



iOUSB-BORNB TTPJIUS FBVm 


299 


As compared with typhoid, the onset in ^hus is more sudden, prostration and 
nervous symptoms occur earlier and are more pronounced. The aspect is drunken, 
the face congested, the pupils contracted and the eyes suffused. Diarrhosa and 
abdominal symptoms are unusual. The eruption is more profuse and more widely 
distributed, and the rose spots, which are paler than those of typhoid, may show 
petechia. The termination of the fever is more abrupt- Blood cultures and agglutina- 
tion tests, also the steady rise in the blood urea in typhus, are of great value in dis- 
tinguishing the two diseases. 

Lobar pneumonia, especially the apical form with meningeal symptoms, may be 
mistaken for typhus, but should be ehminated by repeated examination of the lungs 
and the presence of a marked polynuclear leucocytosls. The hypostatic pneumonia 
of typhus is bilateral and does not show frank signs of consolidation. Febrile herpes 
may occur in both diseases. 

Cerebrospinal meningitis is distinguished by lumbar puncture and examination 
of the cerebrospinal fluid. Encephalitis lethargica, with fever, headache and delirium, 
must be distinguished by the absence of the characteristic rash of typhus, the negative 
W’eii-Felix reaction, and the supervention of such signs as sb'ght muscular rigidity, 
ptosis, ophthalmoplegia and a characteristic lethargy from which the patient can be 
roused. The cerebrospinal fluid may show a lymphocytosis, without globulin increase. 

The prodromal rashes oj small-pox have been mistaken for typhus. They are 
distinguished by their characters and distribution and later by appearance of the focal 
eruption. XJreemia may complicate typhus but is sometimes mistaken for it. It is 
then distinguished by the absence of lever and rash and the condition of the urine. 
DifRculty occasionally arises wth a fading measles rash, but unlike the rash of typhus 
this invades the face and a history of catarrhal symptoms may be obtained. The 
spotted fever of the Rocky Mountains, which is a tick typhus, closely resembles louse 
typhus. 

In hot climates and on campaigns other possible sources of error in diagnosis 
are louse-borne relapsing fever, epidemics of which often coincide with those of 
typhus, sand-fly fever ana malaria. Influenza may also lead to difficulty. 

Prognosis.-— The mortality, which Is low in childhood and adolescence, then 
progressively increases (see p. 296). In aged patients, recovery is the e.vccption. 
Clinical indications of gravity are persistent sleeplessness, marked subsultus, violent 
delirium or convulsions, evidence of a haeroorrhagic tendency, a profuse petechial 
rash and continued high fever or hyperpyrexia. Failing circulation is shown by 
rising pulse-rate, lividity, coldness of the extremities and hypostatic congestion of 
the lungs. Suppression of urine and uraetmc symptoms are also of grave import. 
A blood urea of 90 mg. per 100 ml. is unfavourable, and it may rise to 200 mg. in fatal 
cases. Gangrenous bed-sores, extensive parotid suppuration, pyamic symptoms and 
peripheral gangrene are of bad augury, as also is persistence of a leucocytosis of over 
20,000. The disease is particularly deadly to alcoholics, and fat subjects. 

Treatment. — ^Prophylactic. — Every effort must be made to get rid of lice. 
The patient should be stripped, flic hair clipped short and the body shaved and 
thoroughly washed before admission to a ivard. As the eggs of lico contain the virus 
and hatch in about 8 days, a second disinfestation at the end of 10 days may be desir- 
able. The garments of attendants should be louse-proof, and attendants should also 
be immune or at dl events below the age of 30 years. The clothing of those infected, 
and of contacts should not be shaken, it should be sterilised and their living rooms 
and their contents disinfected. The use of D.D.T. (dichlor-dlphenyl-trichlorethane) 
has proved effective when diluted and dusted between clothes and skin, and also 
when used for impregnating the undergarments of those exposed to infection. Cases 
of typhus are best treated in isolation hospitals, and when the disease is epidemic 
good results are obtained by forbidding movements of the populace so that sus- 
ceptibles arc not introduced into infected areas and infection not carried to areas 



300 tKFCCTlOlfS DI8EASnS 

hitherto free from it. Injection of the blood serum of convalescents is said to be a 
prophylaaic, but lias communicated llic disease. 

By cultivating the virus in lice and emuMfytng their mid-jmts in carbolic solution 
Weigl produced a protective vaccine. This contains dead rickctlsix. Vaccines have 
since been prepared from infected mouse lung (Durand and Gitoud), and from infetttJ 
yolk-sacs (Co-v). An alum-prccipititcd vaccine has been introduced by Osborn, 
Vaccines which consist of dead organisms do not appear to afford complete protection, 
but those containing living organisms have at times proved dangerous. 

Quarantine or supervision of immediate contacts for at least 15 d.iys is usually 
recommended. 

CuKATivc. — This should be on the same lines as those adopted in typhoid fever. 
Free ventilation, tepid sponging night and morning, careful attention to the mouth 
and back, and the adoption of a fluid diet, consisting of milk, beef tea, fruit jiu'ccs 
and plenty of uater, arc the essentials. n*he bowels are usually constipated and cnertias 
should be used. The urine must be measured, suppression is dangerous and retention 
may leatl to great restlessness with constant overnow. When the temperature rises 
above 103“ or 104“ F., tepid or cold sponging should be repeated, In hot climtes, 
exposure to heat Im a very deleterious cflect. For sleeplessness, paraldehyde is the 
most useful hypnotic, but rctjuires to be given m large doses. Wildly delirious 
patients need some form of restraint, and in these eases liyoseinc should be injected 
if other means fail. Freouent rectal salines or the administration of glucost-salifie 
solution intravenously, subcutaneously or by drip through Ryle’s stomacli tube are 
beneficial in toxemia, dcliydration anu circulatory collapse. The tendency to collapse 
after the crisis should be remembered, and patients carefully watched at tills period. 

Both chlortctracycline and chloramphenicol have proved effective in the treatment 
of typhus fever. Improvement begins within 24 hours of administration, the tcrripera- 
ture falls to normal usually by the third day and the rash begins to fade, 'fhis im* 

f rovement is noted irrespective of the stage of the illness at which the drug ^ given, 
n view of the dangerous effects of chloramphenicol on the bone-marrow in some 
patients, chlortctracycline must be regarded as the drug of choice. 

R. BoDLEy Scott. 


TRENCH FEVER 

Synonyms. — Volhynia Fever ; Meuse Fever; Five-Day or Quintan Fever, 
Definition. — Trench fever is a specific infectious disease, probably caused by 
Rickettsia quintana, transmitted from man to roan by the body louse, Ptdicidus (arpnru. 
Clinically it is characterised by recurrent pyrexia, headache, giddiness, severe pain 
in the badi and limbs, conjunrtival congestion, sweating, leucocytosis and spleno- 
megaly. ^ 

^Etiology. — ^Thc disease was first recognised as a speafic entity during the N\ar 
of 1914-1918, when it appeared on the European fighting fronts, Salonika, 
Mesopotamia. Approximately 800,000 eases occurred amongst Allied troops m 
France during 4 years. No outbreak of this disease was reported during the Wst^* 
1 939-1945. The inoculation of blood of infected patients into volunteers « as ^ 

bccapableof causing the dUeasefMcNce,Rcnshew and Brunt). It wasalso proved that 
the blood may remain infective for 200 days. Later, it was tliscovcred that lice » 
had been fed on febrile patients and -were subsequently kept for 5 to 12 days at 2o 
to 30“ C. could transmit the disease to volunteers. Once infected the lice rem"^ 
infected for life. Large numbers of riAettaa bodies {R. quintana) were dcmonstRtw 
in the mid-gut of lice fed on infected people (Tdpfer). The disease is probably 
conveyed not by the bite of the infected louse but by its excreta being rubbed inW 
skin abrasions. 

Pathology. — ^As the disease never proved fatal no record of necropsies are aval * 



TRENCH FEVER 


301 


able in man. Examination ot the trench fever macules in skin obtained at biopsy 
lias shown (1) hypersmia, (2) mdema and (3) perivascular lymphocytic infiltration; 
unlike epidemic t^hus, there was neither necrosis of the endothelial tslls lining the 
vessels nor hyaline thrombosis. 

Symptoms. — The incubation period varies from 10 to 30 days. The onset is 
generally sudden, witlx headache, pddiness, pain in the shins, back and behind tlie 
eyeballs, and a rapidly rising temperature (103* to 104* F.). Chills and sweating are 
common. The conjunctivte may be oxngested and the general appearance of the 
patient during the acute stage reflects extreme pain and discomfort. He is restless 
and changes his position constantly in a vain effort to get relief. Frontal or retro- 
orbital headache is often severe and persistent ; if it be rctro-occipital in type it may 
be accompanied by stiffness of the neck. The pain in the limbs may be of a duQ 
aching or gnawing cliaracter, or of an acute stabbing type. Such pains are felt in the 
bones, especially' the tibue, last many hours and arc worse at night. At first the pain 
is generalised, but after a few days it becomes more localised in the loins and lower 
limbs. It is generally symmetrical, and may vary in situation from day to day. 
Associated with pain there may be intense superficial tenderness — espeaally over 
the shins — so that even the weight of the bedclothes cannot be borne. 

Splenic enlargement occurs m 70 to 80 per cent, of cases. Splcnomeg^y may be 
associated xvith tenderness and sometimes with rigidity of the muscles in the left 
hypochondrium. If palpable, the edge is firm. In the early stages the spleen increases 
in size during febrile relapses and decreases during the afebnle periods ; later, its 
dimensions remain more constant. Though profuse sweating is uncommon, a peculiar 
feature is the rapid alternations of shivering and sweating; several such attacks may 
occur within 24 hours. Vomiting and diarrhcea have been described but are rare; 
constipation is the rule. Red macules, fading on pressure and lasting from 6 to 48 
hours, are frequently seen in the first few days of fever and at times during relapses. 
They appear m crops on the chest, abdomen and back, are at first a rose red and 
later a dull-red colour and measure 4 to 8 mm. in diameter. Herpes labialis is not 
infrequent. 

Unlike typhus, the mental condition remains normal. The tendon reflexes are 
often exaggerated, and during fever lateral nystagmus may be induced by moving 
the eyes. A moderate neutrophil ieucocytosis precedes and accompanies tlie fever. 
The total count rarely exceeds 20,000 leucocytes per c.mm., and there is a marked 
left shift. Urinary symptoms include frequency and polyuria in the post-fcbrile 
stage ; the urine may contain a trace of albumin. 

Widely different types of temperature chart are encountered. The total duration 
of fever 'varies from a few days to several weeks, and in most instances irregularities 
in the temperature chart arc common. When the disease was first encountered in 
France short types predominated, later the disease became more severe and more 
prolonged pyreria was more common. Various types include *. (1) A short bout of 
fever lasting about 3 days. (2) A similar short febrile attack followed bj' a period of 
apyreria and a febrile relapse on the sixth, seventh and eighth day. Irregular fever 
sometimes followed. (3) The primary fever running more or less into the relapse 
and producing a saddle-back type of chart. Again irregular fever might follow. 
(4) A definitely intermittent tj’pe of fever manifesting regular periodicity and some- 
times lasting many weeks. 

^ Complications. — In patients with prolonged pyre.xia, pain and sleeplessness lead 
in certain instances to mental depression, neurasthenia and so-called disordered action 
of the heart (D.A.H.). The latter condition, which is really a cardiac neurosis, was 
erroneously attributed to organic disease of the heart during the War of 1914-1918. 

. diagnosis. — During the early febrile stage trench fever may be mistaken for 
influenza, dengue, typhoid, paratyphoid, typhus, malaria, relapsing fever, undulant 
fexer, rat-bite lexer and leptospirosis. Latiiaratory investigations will help to exclude 
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many of the above-mentioned diseases. A 5 to 6-day periodidty in the temperature 
should suggest the diagnosis. 

Prognosis.- — As indicated under Symptoms, the course of the disease is very 
variable. The mortality is practically luL 

Treatment. — ^Prevention consists in dclousing the individual, thoroughly dis- 
infecting tiic dothing and the use of D.D.T. No specific drugs were avaDable, and 
treatment was mainly symptoBU.de in the War of 1914-1918. No opportunity Im 
been afforded for testing the action of chloramphenicol. 

N. Hajiilton Faiblet. 


•‘Q*’ FEVER 

Definition. — ^An acute febrile illness caused by Rickettsia burneti, characterised 
by sudden onset, general symptoms including headache, and usually the devclppment 
of interstitial pneumonitis. There is no rash and agglutinins to Proteus oiganisms do 
not develop. 

/Etiology. — ^The causative organism. R. burneti, is small and pleomorphii^ 
It is present in the blood during the febrile period. It may also oe recovered 
from sputum, urine or C.S.F. or from tissues, especially spleen, obtained at necropsy, 
" Q ’* fever is believed to be an en 200 tic of animals transmitted naturally oy 
certain ticks. It is commonly transmitted to domestic stock, including cattle. Ticks 
infesting livestock easily become infected with JJ!. burneti which appears in their fawes. 
The causal organism is resistant to desiccation and is conveyed to man most conunonly 
by inhalation of infected dust. Infection may also occur through bandUng infeed 
tissues, secretions, etc. The disease is thus found mainly In persons concerned in 
handling of livestock or in those exposed to dirty, dusty conditions associated mth 
livestock. Infection may result from drinking raw milL It occurs easily in laboratory 
workers handling R. burnetu 

** Q ’’ fever, with pulmonary involvement, can be reproduced in man by inhala* 
tion or intranasal instillation of infective material contairung R, burneti. Intrademm 
or intramuscular inoculation of the oi^nism may give rise to fever and rickettsasnu* 
but without pulmonary signs. . 

“ Q ’■ fever appears sporadically or in explosive outbreaks. It was first described 
in 1935 in Australia. It b now known to occur in many parts of the world, including 
England, Spain, Italy, Greece, the Middle East, tropical and South Africa and the 
United States of America. During the War of 1939-1945 localised “ epidemics 
occurred amongst troops stationed in the Mediterranean Uttoial. . , 

Pathology. — R. burneti can readily infect many wild and domesticated animia 
and several species of ticks transovarial transmission has been described in the hum 
Isolation of the organbms in a suspected case of *' Q ” fever is usually earned 
out by inttaperitoneal tnocuUdon of blood or urine into guinea-pigs. Patholoncal 
changes in infected animals include moderate enlargement and engorgement of tee 
spleen and small granulomatous lesions in many organs. 

fn man, post-mortem findings have been described in very few cases. The p^‘ 
cipal lesions are found in the lungs, especially in the basal zones, in which there arc 
patchy consolidation and thickening of the alveolar walls and perivascular 
due to accumulations of macrophages and round ceUs. Polymorphs and red cew 
occur in minimal numbers. There may be small scattered areas of 
breaking down of alveolar septa. Alv^i, faronchioU and small bronchi are 
with exudate containing large numbers of degenerate macrophages. Foci of rounfl* 
cell and macrophage accumulations have been reported in the testes, kidneys aaa 
other organs, and sunilar lesions iitvdving the microglia in the br^. Intrawn 
and extracellular rickettsi® have been identified by Whittidc in smears of Jut’S' 
spleen, testes and brain. 
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Symptoms and Signs. — ^Tiic incubation period is given by Smadel as a mean 
of 19 days. The onset is usually sudden. TTiere is a wide variation in severity. The 
clinical picture may show nothing beyond a mild fever lasting only a day or two. 
In most cases, however, the temperature rises rapidly at first to moderate heights, 
but may reach 103° to 105° F. after 1 or 2 days. The fever is remittent and swinging. 
It lasts from I to 10 days or longer, the average duration being from a few days to 
3 weeks. In some cases, especially in middle-aged individuals, the fever persists for 
several weeks. General symptoms may develop at the onset and persist through the 
febrile period. Headache and general muscular pains arc often severe. Subjective 
feelings of cold and occasional shivering may occur, but rigor is unusual. Nocturnal 
sweating and insomnia are common in some outbreaks. Anorexia and nausea are 
the rule. The upper respiratory tract is not usually involved, but a slight dry cough 
may dcN'elop after the fourth day, often accompanied by pain in the chest, which 
may be localised to one area. The sputum is usually mucoid or mucopurulent and 
may be blood-streaked ; occasional small hamioptyses have been reported. In some 
patients dyspncca may be the dominant picture, and there may be q’anosis. Examina- 
tion of the chest at this stage may reveal localised reduction in air entry, commonly 
in one or both bases, with occasional crepitations and scattered rales. In seriously 
ill patients there may be obvious signs of consolidation in one or both bases. The 
phjsical signs of lung involvement, however, may vary considerably from day to 
day and are often evanescent, but evidence of pulmonary changes can usually be 
demonstrated by radiography. Radiographic changes are said to occur in practically 
all naturally infected patients. The pattern is indistinguishable from that of primary 
atypical pneumonia. It develops about the fourth day, when signs of consolidation 
appear, involving small areas of one or more lobes. The shadows present a homo- 
geneous “ ground-glass ” appearance. The lesions may progress for a few days and 
then become stationary, disappearing only slowly. They frequently persist well into 
convalescence. 

Evidence of changes in organs other than the lungs and the spleen is uncommon. 
In those coses in which the febrile episode continues for weeks, houet'cr, signs of 
liver involvement, including jaundice, may develop. 

Relapses occur weeks or months after the initial attack in a small percentage of 
cases, with recurrence of fever and pulmonary signs and symptoms. 

Course. — Complications rarely develop. Delirium and signs of acute meningo- 
encephalitis have been reported. Orchitis has also been described during a severe 
attack. Some loss of weight occurs during the febrile period and there is considerable 
wc^ess, wluch may persist for weeks after treatment. The appetite improves 
rapidly and the temperature returns to normal. 

Fatal issue is rare. Deaths have been reported in a few natural infections and in 
a laboratory worker. 

Diagnosis. — Clinical diagnosis is difficult. A knowledge of the patient’s employ- 
ment, especially in regard to contact with livestock is essential. The early stages of 
“ Q ” fever closely resemble those of many other acute febrile illnesses, and in the 
stage of pulmonary involvement the diagnosis of pneumonia or atypical pneumonia 
is commonly made. Fmlure of the pulmonary conmtion to respond to sulphonamides 
or penicillin is often the first clue to the real condition. In some areas psittacosis and 
Coccidioidomycosis must be differentiated. Diagnosis depends finally on the recovery 
of the organism or the results of serological examinations. 

. R. bumeti can be recovered during the febrile stage of the illness by intraperitoneal 
inoculation of blood or urine into gumea-pigs. The organism is eventually identified 
m spleen smears from the infected animals. Because of the considerable danger of 
accidental infection, isolation of the organism should not be attempted except under 
the proper laboratory exmditions. 

Diagnosis is usually made by examination of tlie serum for agglutinins^and 
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romplcmcnt-fixing boJies. Agglutinins appear by the end of the second weelc and 
can be identified in most cases by the end of the fourth week. Complement-fixing 
bodies may be present by the sevaxth day and are at a high litre by the end of the 
third or fourth week. 

The antibody content of the serum in a given patient should be ascertained early 
and late in the illness. Diagnosis should be made in the presence of a rising litre 
of antiboies. Titres of 1 : 8 for agglutination pnd 1 ; 20 for complement fixation 
are regarded as significant, but consid^erably higher titres are usually found at a late 
stage, i.e., ueeks and even months after the onset. 

No cross reactioixs with other members of the rickettsial group occur; serum 
from a case of “ Q ” fever will not agglutinate Prolais suspensions and do not contain 
cold agglutinins. 

Treatment. — Prophylaxis is best achieved by immunisation (with fonnaliscd 
vaccine prepared from infected yolk-sac tissue) of individuals likely to be cxpo«J lo 
infection in stodt yards, dairies, slaughter-houses, etc. Pasteurisation or boding of 
milk, is necessary in areas known to be infected : the former process may not be 
efficient. Transmission from patient to patient in a ward is unlikely so long as steril- 
isation of sputum and excreta is carried out. Quarantine and isolation are unnecessary. 

Sulphonamides, penicillin and streptomycin have no appreciable effect on the 
course of the illness. 

Cbloitctracyclinc, chloramphenicol and oxyteuacycline are effective. The diaess 
itself is so variable in duration and seventy, however, that it is difficult to judge the 
real value of chemotherapeutic treatment. 

Chloramphenicol has been given orally in doses of 250 mg. 4-lioutly, up to a 
total of 6’0 g. Sraadcl recommends oral administration of chlortctracj'cline or oty- 
tetracycline in divided doses in a total dosage of 3 g. to 4 g. daily. Treatment u 
continued for some days after the fever has subsided. 

Treatment with these antibiotics usually results in the fall of temperature to 
normal in a day or two and rapid resolution of the pulmonary signs and radiological 
pattern. A few cases may relapse shortly after treatment is stopped. These must 
be immediately re-treated with similar dosage regimes. 

Brian Maecr-WtU. 


G. INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN AETIOLOGY 

FOURTH DISEASE 
Synonym. — Filatow-Dukes Disease. 

Filatow and, later, Clement Dukes described an infectious disease which they 
considered distinct from scarlet fever and rubdb. , 

It is most prevalent in spring and summer. Frevious attacks of scarlet /ever saa 
of rubella afford no protection. Premonitory symptoms are abseot or trivial, tw 
first sign usually being a rosy red rash, slightly raised, whicli covers the 
in a few hours. The temperature may range from normal to 103" or even 104 ^ 
Tlie fauces are red, the longue clean or slighdy furred and the pulse only acccl«a'« 
in proportion to the temperature. The posterior cervical, axillary and inguinal Ijuipn 
glands ace enlarged to the size of peas, hard and somewhat tender. The conjunctiw 
are pink. Desquamation may ensue. The incubation period is between and i 
days, and mfeaivity lasts for 2 or 3 weeks. Most authorities cither reserve judging 
or refuse to recognise such a disease, allying that some of the cases arc rubella aw 
some mild scarlet fever. Glandular fever is also a possibility. 
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The blood changes are distinctive but may be cither transient or delayed. After 
a fleeting polymorphonuclear Icucocytosia or, rarely, a neutropenia, there is a char- 
acteristic increase m the numbers of the mononuclear non-granular cells. These may 
form 40 to 90 per cent, of the total leucocytes instead of the normal 20 per cent. 
The cells arc not of uniform type, as in acute leukmmias. Aberrant cells, uhich may 
in some respects resemble cither large priroilive lymphocytes, or large mononuclear, 
or plasma cells, preponderate. There is general agreement that these cells are of the 
lymphoid series ; tlrey are sometime seen in other diseases, but their presence in 
any number is diagnostic of glandular fc\'cr. The small lymphocytes may be dimin- 
ished in number. The total leucocyte count is rarely more than 12,00(5 to 18,000, 
but may be 30,000 or more ; ocxasionally there is Icucopenia throughout the clis«isc. 
The red cell count is not diminished. 

Hctcroplule antibodies, which agglutinate the red corpuscles of sheep, appear In 
the blood serum. This is the Paul-Bunnell reaction. It becomes positive vvilh the 
appearance of the swollen glands. A titre of 1 in 100, or possibly less, is diagnostic 
of glandular fever. Appearing about the fifth day, it may persist for 1 to 4 weeb. 
Sometimes its appearance is delayed and repetition of the test is necessary. Its 
constancy is doubted by some observers. The distinctive antibodies are absorbed 
by ox red cells but not by guinea-pig kidlney. A similar reaction which may occur 
after the injection of horse serum ts disUngutshod by absorption by both agents. A 
differential test, positive in a utre of 1 in 40, combines absorption and agglutination 
procedures. 

The lymphadenitis is characterised by vascular congestion and by hyperplasia of 
the reticulo-endothelium and germ-centres which may be packed with cells like those 
in the blood. Similar cells occur in the spleen where they pack the sinuses, inilltrate 
the trabecul® and ensheaili the small arteries. They also penetrate the booc-marrow. 

The febrile stage of the disease may last for 10 days or a month, and exacerbations 
of fever, with mvolvemcnt of fresh glandular groups, may occur. The glandular 
swellings subside more slowly than the fever. A subacute or relapsing type rrith 
sweats and irregular pyrexia, simulating Hodgkin's disease, has been described the 
mononucleosis may be very transitory, or may persist for some time. Convalescence 
18 slow. 

In some cases, mostly adult, glandular fever may differ considerably from tbe 
disease as described above. There is a febrile course, very suggestive of cnlcnc 
infection, with malaise, muscular pains, headache and perhaps epistaxis, but no 
marked soreness of the throat. Shivering, or rigor, may occur, 'low'ards the end 
of the first or second week of fever, a scanty eruption of macules or of papules, some- 
what like those of typhoid fever, may appear on the trunk and perhaps the limbs. 
The diagnosis is established when glandular enlargement, usual^ less pronounced 
in this type, supervenes in the third week or later, and the fever assumes a remittent 
form. At this stage a relative or absolute mononucleosis is most likely to be dis- 
covered, and may be fleeting or very protracted. A membranous faucial inflammation 
may possibly now be found. The spleen may enlarge. Relapses may oamr, and the 
ftvti baa b«w kaovfw to peram for many todiAIis, bm recovery is still the rule. Tb^ 
variety is known as the typhoid type. 

In some cases of glandular fever the Wassermann, or Kahn, reaction becomes 
temporarily porilwe. A misleading agglutination ivith typhoid “ O ” antigen in low 
titres may also appear. 

Very rarely ^techial eruptions acrompanv glandular fever, the blKding-timo U 
increased, and platelet deficiency is present. This constitutes a rare purpuric type. 

A striking feature of outbreaks of glandular fever b the occurrence of syroptomlc® 
infections without overt clin'cal signs, the blood picture being typical and the Paul- 
Dunnell test positive. 

Complications. — Suppuration in the glands is very rare. Otitis, retropharyngc^ 
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absc^s and laryngitis have been met with. A temporary albuminuria may occur 
and in some 6 per cent, of the cases a benign haemorrhagic nephritis. A more serious 
complication is the spontaneous rupture of a swollen, infiltrated and softened spleen 
which has been recorded on rare occaMons. Sometimes atj-pical pneumonia or 
glycosuria occurs. Serous or lymphocytic meningitis is exceptional, as also are 
cerebral palsies and lesions of certain peripheral ner%'es. Myocarditis, sometimes 
with disturbance of the conducting sj-stem, is an occasional sequel. 

Diagnosis. — ^The clinical course is often so characteristic and the cer^^cal adenitis 
so disproportionate to the faudal infiammacion that suspicion of glandular fes'er 
should be aroused. In the more prolonged febrile form, fevers of the enteric 
group can be excluded by the blood count and the usual bacteriological and 
serological tests. In the membranous variety, diphtheria is excluded by absence 
of the Klebs-Loeffler bacillus and of acute toxremic symptoms, despite persistent 
membrane. 

Resemblance to rubella is sometimes dose, but the differences in the blood films, 
and the Paul-Bunncll test nill decide. Sore throat, adenitis and a maculo-papular 
rash may suggest secondary syphilis, and the possibility of a positive Wassermann 
reaction causes further confusion. The paroxysmal cough and leucocjtosis may 
simulate irhooping-cough but the Bordet-Gengou badllus is absent, and the Paul- 
Bunncll test positive. Swelling of the salivary glands and even Mikiilicz’s sjTidrome 
have been reported in rare instances. In such cases, if authentic, mumps may be 
simulated. Vincent’s angina may complicate glandular fever, but the occurrence of 
Vincent’s organisms is now regarded as fortuitous. 

Acute leukemia at its onset constitutes a very real difiicultv, but the leuco(^tosis 
is usu^y far in excess of that of glandular fever and the cell tj-pe more uniform. 

diversity of cells seen in glandular fo’er is lacking, anxmia is progressive and the 
issue^ fatal. Rarely lymphatic leukaemia of a veiy- chronic type, with bouts of fever, 
adenitis, which is but slight, and moderate lymphotytosis is mistaken for the usual 
tardy coni*alescence from glandular fever. Hodgkin’s disease is a much more chronic 
and progressive affection, here lymphocytosis rarely occurs ; biopsy of a gland is 
the only certain diagnostic criterion. In acute infectious lymphoc^osis the mcrease 
is in the small lymphocytes, and although an adenitis occurs, the PauhBunnell test 
remains negative. Tuberculous adenitis has a greater chronicity ; peri-adenitis and 
suppuration with other signs of tuberculosis may be present. Septic adenitis mduces 
a poljTnorphonuclear leucocytosb, and may suppurate. Agranulocjtic angina is 
characterised fay a low leucocjtc count due to the aisappearance of all granular cells. 
The differentiation of glandular fever with abdominal symptoms from appendicitis 
is based on enla^eroent of glands, spleen and liver, the blood picture and the positive 
Paul-Bunncll test. 

Treatment. — This is sjinptomaUc. In the anginose form Avith severe symptoms 
oeoarsphenanune intravenously has a decided paUiative effect. In protracted 
cases, injection of the blood serum of a convalescent may bring the disease to a ter- 
mination. Excision of glands is unnecessary and should be avoided. Isolation for 7 
days after the subsidence of the fever and glandular swellings is sufficient in the 
acute cases. 


ERYTHEMA NODOSUM 

Etiology. — ^Although this disease is a definite and easily recognisable clinical 
entity, it is still uncertain where it should be placed, when considered in relation to 
nosology or to stiology. Formerly the favoured view was that the disease is a mani- 
festation of acute rheumatism, but of tins there is little or no evidence. It is now 
generally regarded as an allergic tissue response to various bacterial allergens. In 
some countries, espedally those of Scandina^a, tuberculosis is the most-frequent 
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underlying cause, in children it has been diovm to make its appearance shortly after 
primary infection. In adults and adolescents it is more often a sequel of ha:moI}lic 
streptococcal infection of the naso-pharynx. A similar s)’ndrome occurs in an early 
stage of Boeck’s sarcoid and lesions, only distinguished with difficulty, are found in 
chronic meningococcal and chronic gonococcal scpllci'mia. A similar disorder has 
been recorded as a reaction to various drugs, including the iodides and the sulphona- 
mides. 

It occurs mote often in females than in males (according to Mackenzie, in the 
proportion of 5 to I), and the majority of cases are found between the ages of 10 
30 years. There is no seasonal incidence. It is much more common in hospital 
than in private practice ; this and some other observations suggest that bad feeding 
or insanitary conditions may contribute to die incidence of the affection. 

Pathology. — There has been demonstrated a widespread arteriolitis in the sub- 
cutaneous fat, resolving without suppuration or residual fibrosis. 

Symptoms. — The symptoms consist of : (i) the local lesions, and (ii) certain 
constituuonal changes. 

(i) The local lesions are bilateral and occur chiefly upon the loucr lunbs; indeed, 
in the great majority of the cases they arc confined to these. When they appear on 
tire arms they are most often found only in this situation, the patient is more often 
than not an adult and the general symptoms are less like rheumatic manifestations 
than is the case in the more common rarlcty of the disease. The lesions are round 
or oval swellings, usually confined to the extensor aspect of the limbs, affecting tic 
shin regions chiefly, and \arying io size from a large pea to half an orange. 

may be tuo or three only on each leg, or, m setere cases, the greater part of the 
extensor surface may be covered by them. They involve the subcutaneous tissue 
as uell as the skm. They are very tender to touch. On their first anpearaiice they 
are deep red in colour, later they become purple in hue, and still later tncy often show 
a definite ecchymotic appearance — giving rise to the name dermatitis conlusiformis. 
In bad cases there is a good deal of associated <cdema of the surrounding tissues. 

(ii) The general symptoms include a mild grade of fever (not constantly present), 
joint pains, malaise and sore throat. But many cases occur in which the local skin 
condition, with pain and tenderness, covers tlic whole of the symptomatology. Con- 
stipation is common, and is sometimes severe. Radiographic examination of the chest 
will show in a proportion of cases some enlargement of the mediastinal glands, these 
arc probably tuberculous or due to sarcoidosis. There is an initial Icucocytosis and 
the erythrocyte sedimentation rate is raised, often considerably. 

The course of the disease is from 2 to 3 weeks, but some mild cases get well 
within a week. 

Diagnosis. — The diagnosis is not difficult. The lesions of Bazin’s disease, though 
they occur on tlic legs much more than on the arms (as in crytliema nodosum), though 
the sex and age arc the same and tliough the association with tuberculosis is definite, 
are chronic and relapsing in character, and ulceration usually occurs ; they tend to 
be on the posterior aspect astride the tendo Achdlis. 

Treatment. — Rest in bed, wth the legs elevated, and general hy ^unlc conditio^, 
suffice to bring about spontaneous recovery in all cases. No drug has credit for 
cutting short the course of the disease. As a local application lead lotion is perhaps 
the most soothing. 

R. BoDLCY Scott. 

PINK DISEASE ^ 

Synonyms. — Infantile Acrodynia ; Erythrccdema ; Vegetative Neurosis. 

History. — ^Tlie disease was first accurately described by Swift (Australia) in 
but Selter (Germany) had reported similar cases in 1903, and Swift records that he 
certainly saw examples of the <liscasc when he was a resident at the Hospital for Sick 
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Children, Great Ormond Street, in 1885. Feer (Zurich) is generally accepted in 
Europe as having described cases about the some time as Swift. 

Etiology. — ^The clinical syndrome is generally ascribed to the effects of a widely 
diffused toxin which shows a predilection for the autonomic nervous system. It 
frequently follows an acute infection of the upper respiratory tract and less often 
gastro-enteritis, either affording a possible portal of entry of a virus. Although not 
obriously infectious from case to case, small epidemics in localised areas have occurred 
in various parts of the world. This and a tendency to a seasonal incidence in spring 
and autumn offer obvious analogies with acute anterior poliomyelitis; and Mayer- 
hofer has described cases following this disease. Another theory favours a vitamin 
or other deficiency, but usually affected children have been well fed. Mercury poison- 
ing has been blamed, especially in the U.S.A., foUotving the use of teething powders 
containing calomel, but very many babies are given such pow’ders and do not develop 

E ink disease. For this reason allergy has been invoked to explain individual suscepti- 
ility, possibly to a wide variety of toxic substances. Recent claims in Australia for 
adrcnal-cortical insufficiency (and cure by common salt) have not been confirmed. 
The balance of opinion still seems to favour infection, probably by a virus, as the 
most likely cause. The disease occurs more especially in the temperate zones, affects 
tlic sexes equally and is almost limited to the period covered by the time of the 
primary dentition. 

Pathology. — Apart from various findings due to secondary infections, the specific 
morbid pathology of the disease is said to include minor microscopical changes in 
medulla, cord and peripheral nerves. These consist of round-celled infiltration, 
demyclinisation and cedema. Some authorities maintain that even these changes are 
due to a non-specific terminal infection, or to secondary nutntional depletion. 

Symptoms. — After a vague febrile onset, as intimated above, the infant fails to 
recover its previous vigour, and remairts essentially miserable, with insomnia, muscular 
hypotonia, increasing loss of appetite and usually loss of weight. After a week or 
so some degree of stomatitis is commonly found, the child dribbles a lot, and just 
when the whole picture has been confidently ascribed to the effects of dentition the 
characteristic rash makes its appearance. This consists of three main features : a 
sweat rash, which may be present all over the trunk and proximal portions of the 
limbs; a curious “raw beef”, puffy, non-pitting cedema of the hands, feet and 
frequently of the nose ; and eventually various degrees of furunculosis and pyodermia. 
The condition of the mouth deteriorates, teeth may be shed (and swallowed), photo- 
phobia is often marked and the child “ burrows ” m misery in the bedclothes, con- 
stantly scratching and nibbing the hands and feet together. In severe cases the 
fingers and toes may be seriously bitten and the liair plucked out. Perspiration of a 
cold, clammy type is present and produces a “ mousy '* odour. Wasting and hypo- 
tonia become extreme, the child makes no effort to stand or walk and prolapse of 
the rectum may occur. Signs of affection of the nervous system are shown by a 
persistent tachycardia — which is constant and varies in degree accordmg to the 
sei’erity and state of the disease — the tendon reflexes arc sometimes diminished or 
lost, and it may be possible to demonstrate a oUminished sensitivity to pin-prick. 
The disease is usually afebrile save for the effects of complications, the blood pressure 
is said to be raised, although the determination of this is a matter of some difficulty, 
and there is frequently a leucoertosis. Excessive excretion of mercury in the urine 
has been found by those favouring this form of toxic substance as a cause but there 
are chemied pitfalls here. 

Complications. — ^The upper respiratory tract infection may spread to affect the 
ears and, more seriously, to produce broncho-pneumonia, which is always a menace 
because of the risk of aspiration with an infected mouth. Pyelitis is not uncommon. 
Various local infections of the skin are almost invariable in a case of ordinary severity. 
Sequela, however, are unknown and relapses seldom occur. 
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Diagnosis. — There is no mistaking the disease once it is fully developed, and it 
obviously should be suspeaed whenever a young child appears to be seriously miser- 
able for weeks at a time. Cases have b«n described with most of the classical 
symptoms, but without the rash or other skin changes. Tachycardia occurs in all 
cases, and unless the pulse-rate is 140 or more a diagnosis of pink disease should not 
be made with confidence. 

Prognosis. — In the absence of serious complications this is invariably good, snd 
one attack confers immunity. Death is usually me result of some serious complicadon 
but occasionally is sudden after a period of increasing rate and inegukriQ' of the 
pulse. It is suggested that in such cases the end is due to ventricular fibnUatlon. 

Course. — I’he whole clinical picture may be spread over 3 to 9 months, \\ith 
some variation in the severity of the symptoms. 

Treatment. — Since the exact causation is unknown, preventive measura are 
impossible, and most of the treatment has perforce to be symptomatic. Good tursine 
is essential but hospitalisation is undesirable although often unavoidable for a perioa 
as the patient’s motlier is almost invariably worn out. Isolation in a cubicle is advis- 
able. If iveather permits the child's cot should be in the open air as much as possible, 
day and night. Silk or cotton clothing, frequently changed, is best, the eyes should 
be protected from glare and some restraint may be necessary to prevent quite serious 
self-infliction of damage to die skin. The diet should be adequate, well-balanccd, 
mostly liquid and offered cold, frequendy and in small quantities. The ttmiblesoose 
anorexia can only be dealt nith by skilful nursing. Deference to the deficient theory 
of origin would indicate the administration of vitamin concentrates A, B, C and D, raw 
liver and some yeast preparation, such as Yestamin. Good results have been daimed 
for the injection of vitamin B| in massive doses, such as 1000 international units once 
a week. This has the merit of being a convenient way of trcatinc an out-patient at a 
hospital. Whole vitamin B complex has also been used as well as individual con- 
stituents of the vitamin B series. Bellergal (I to 3 tablets daily for several days) is 
believed to counteract the effects of the disease upon the autonomic nen’ous ajiteffl. 
Dimercaprol (B.A.L.) has been used by those favouring the poisoning by menrurf 
theory. Some sedative is essential and a mixture of chloral and bromide, acMrding w 
the age, is probably the most suitable and should be used freely. For the skin a troid 
bath once or twice daily, followed by a methylated spirit nib and copious powder- 
ing with a fine talc (not starch) powder, wiU help to promote comfort- The irritatioo 
may be slightly allayed by calamine lotion or the use of menthol in paraffin (I 
cent.) dabbed on at night. The mouth requires great care. Giving the child srnbs 
soaked in hydrogen peroxide may be recommended, and actual inflammatory lesions 
should be dabbed with methyl violet solution (0-5 per cent, in water). Chemotherapy 
is of great value in most of the septic complications. During convalescence an iron 
tonic and a change to the seaside nclp to promote complete cure. 

Alan Monchieff. 

“NON-SPECIFIC” OR ABACTERIAL INFECTION OF THE 
GENITAL TRACT 

Etiology and Prevalence. — ^Tbis condition, of nhich the cause is unkno’^, is 
undoubtedly a venereal disease, although it may be confused with other and 1^ 
common forms of urethritis which are non-vencrcal. In prevalence it is second only 
to gonorrhtca among the venereal infections. The figures from the public chw« 
of England and Wales for 1952 show 11,552 cases of “ non-specific ” urethrius 
the male m compared with 15,510 cases of gonorrhcca. The infection often proves 
highly resistant to treatment and not infrequently persists indefinitely in latent for® 
with the possibility of frequent clinical relapses. In some cases there are complications 
which may be loc^ or metastatic. 
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Clinical Course . — In the male . — ^In most cases the condition commences as a 
low-grade urethritis wth onset from 10 days to 4 weeks after intercourse, presenting 
with mucopurulent urethral discharge whidh is often scanty. Smears of the urethral 
discharge show pus cells and epithelial cells but no organisms ; cultures grow no 
otganisms or a few contaminants. One aspect of the urethritis in the male requires 
spedal mention. The urethral secretion is frequently so slight that the patient does 
not notice it. This may well account for the long incubarion periods which arc some- 
times described, for the condition may be present for some time before it attracts 
attention. The true incubation period is probably about 10 to 14 dap. It seems 
quite clear that in other cases the patient remains quite unaware of his condition 
which may come to light in the course of routine examination for some other reason, 
or through the development of a ramplication. Patients with asymptomatic infection 
may show no signs of the infection at the time of examination. In order to recognise 
the signs it may be necessary to examine the patients in the early morning before the 
6rst urine has been passed ; if the urine has been held for 8 hours or more there is 
almost certain to be some secretion within the meatus and the urine will contain pus 
threads. Patients with asymptomatic infection are infectious to others by sexual 
intercourse and may at any time develop some complication. 

In the female . — ^The consorts of men with ** non-specific ” urethritis nearly ahvap 
show some evidence of infection which is presumed to be due to the same cause. 
Quite often there are no symptoms but if symptoms are present they are usually 
due to associated trichomonal i-aginitis. The infection causes urethritis, cen’icitis 
and, perhaps, proctitis. The diagnosis is difficult to make in the female because the 
evidence of urethritis is usually shgbt and the cervicitis has no characteristic features. 

Complications.— The Io(^ complications in the male and female are the same 
as those which affect patients suffering from TOnorrhena (see pp. 66, 67) but they tend to 
be less acute. In particular ascendiog inmetion with inflammation of the uterine 
adnexa occurs in many cases in the female and recrudescence and relapse of tubal 
inflammation are very common. Sterffity is a possible sequela. Metastatic complica- 
tions are rare in the female. 

Arthritis is the commonest metastatic complication. Polyarthritis is the rule, but 
occasionally only one joint is affected. The onset may be acute or subacute and 
where it is acute it is indistinguishable from that which may folJoiv gonococcal 
urethritis. The joints of the lower limbs are most often affected, especially the knees, 
ankles and metatarso-phalangealjoints, botany joints may be involved. The develop- 
ment of arthritis is assodated with pyrexia of varying degree. The temperature is 
usually above 100*" F. ; in severe cases it swings from 100® to 103® F. or more 
and the patient appears very ill and becomes cachectic. Tachycardia with pulse-rate 
of from 120 to 150 to the minute is found in some cases. The erythrocyte sedimenta- 
tion rate is much raised being more than 1(K) mm. in 1 hour (Westergren) in many 
of the cases. In less severe cases with recurring attacks constitutional sjTnptoms may be 
slight or absent. The attack of arthritis is xisually self-limited and is likely to subside 
spontaneously ^ter periods which vary from 1 to 12 months. Even in severe cases 
uJtiinate clinical recovery may be complete. Recovery may be permanent, but some 
patients are very prone to recurrent attacks of arthritis, and ultimately chronic a^ritis 
or residual deformities may result- In the main the late effects are of three kinds : 

(I) Multiple attacks without residual joint damage. — ^The later episodes of arthritis 
arc sometimes related to sexual intercourse or to fresh attacks, or relapses, of urethritis ; 
sometimea they occur wthout evident predpitating cause. The intervals between 
recurrences are highly variable and years may intervene. Each recurring episode of 
arthritis usually lasts up to 2 months. As with the initial attacks the dislrioution of 
the arthritis is not necessarily characteristic, for, although the knees and feet arc 
usually affected, some patients show more generalised poli’arthritis with involvement 
of smdl joints of the hands and wrists. 
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(2) Residual deformities of tt« feet.— The commonest of these is the paitihd 
calcanean spur in association with the posterior attadiment of the plantar fascia. 
Pes planus is sometimes a residual deformity; in other cases pes cams occurs and 
may be associated with fixed dorsiflexion of all toes at the metatarso-phakngeal 
joints, giving multiple hammer-toe deformities. The hammer toes, and also lateral 
delation of the toes at the mctatarso-phalangeal joints may occur without pes cavus. 

(3) Ankylosing spondylitis. — The usual course is an initial polyarthritis followed 
later by spinal stiffness. In the early stages low back pain is associated with radio- 
graphic blurring of the sacro-iliac joint and it is only later that the poker-back and 
bamboo spine develops. 

Acute attacks of arthritis may be associated u'ith crusted lesions on the soles of 
the feet, or perhaps widespread over the body, known as heratodtrma hlenorrhapca 
and with erythematous and desquamalory areas on mucous membranes, particularly 
on the glans penis and in the preputial sac, where the condition is called balimitu 
circinata. 

Intit also occurs as the result of this infection. It is occasionally found in the 
course of an attack of arthritis, but more commonly appears independently, perhaps 
after the lapse of months or years from the original infection. It shows a strong 
tendency to repeated relapses. 

Corqvfictmtts . — Inflammation of the conjunctii’a as the result of direct contamina- 
tion probably occurs in some cases, notably in the ncwly-bom. More commonly, 
however, the infection is blood-bomc and then nearly always intxdvc* both ejTS, It 
is usually mild but occasionally severe, and tends to resolve quickly, although relapses 
are not uncommon in severe cases. 

The triple syndrome of primary non-gonococcal urethritis of venereal origia, 
polyarthritis and bilateral conjunctivitis U comparatively uncommon. It is veiy rare 
among viomcn. For inadequate reasons it is often called syndroKt. There 

appears to be an almost identical syndrome associated with dysentery, in wliich the 
primary focus of infection is in the bowel and not the urethra, but tlus is not known 
to occur m this country. Reiter, in 1916, described .a single case of what was probably 
the dysenteric syndrome. The syndrome associated with venereal uretliritis was ful^ 
described by Benjamin Brodie in 1818, and by others during the intervening period. 

Treatment. — ^The urethritis is apt to be resistant to treatment and is prone to 
relapse after apparently successful treatment. Some eases respond to aulphonamidfs 
by mouth, and some to streptomycin given intramuscularly in dosage of 1 to 2 g. 
daily for 5 days. In general, however, the results of such treatment have been dis- 
appointing. Lyall (1953) recently claimed excellent results by combining these two 
drugs. He gave 1 g. of streptomycin intramuscularly followed by 6 g. of sulpha- 
thiazole daily for 5 «£ys. The newer antibiotics all hast some effect. According to 
Harkness (1953) the best results are obtained with ovytetracycime by mouth. Ifo 
gave 500 mg. 6-hourly for 4 days and chimed success in 86*5 per cent, of cases, as 
compared with 63 per cent, after siimlar dosage of chlortetracydme and 36 per 
with chloramphenicol. 

Assessment of the value of any form of treatment for arthritis due to this cau« « 
difficult. Any treatment which continues over 3 to 4 weeks will often coindde with 
spontaneous remission. The various antibiotics anti sulphonamides appear to be 
ineffective. Artificial fever therapy produces temporary improvement, perhaps due to 
adrenal stirnulation. BoA corticotrophin and cortisone in sufficient dosage are capable 
of suppr»sing temporarily the various arthritic, ocular and cutaneous manifestations 
of the disease. The amount of hormone required appears to be proportionate W 
the severity of the inflammatory process. It may be that these hormones will provide 
a rational method of management of these eases by maintaixung suppression o* 
symptoms and signs of the condition unUl spontaneous remission occurs. 

Ambrose King. 
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TROPICAL EOSINOPHILIA 

SjTionjrms. — ^'Fropical Pulmonary Eosinopbilu ; Eosinophilic Lung ; Tropical 
Eosinophilic Asthma- 

Definition. — An acute or relapsing coodirion associated with loss of weight, 
cough and pulmonary signs and sjTnptoms resembling asthma. Pulmonary radio- 
grams usually show a picture of increased transverse striations and discrete soft 
mottling, sometimes closely resembling tuberculosis. Most cases respond rapidly 
to arsenical thcr^y. 

Etiology. — ^I'hc cause is unknown. Present opinion inclines to viral infection. 
Worm infestations and pulmonar>i’ invasion by mites were at one time suspected as 
possible causal factors, but arc now excluded. The condition occurs mostly in hot, 
moist coastal regions. There is no scasoruil inddencc. It was first obsen’ed in the 
indigenous population of India and has since been reported in most Asiatic races 
and in Increasing numbers of Europeans living in India, the Far East and Africa. 

It occurs most commonly in the age croim 21 to 40 years, e.xcept in some parts 
of India, where children are most frequently affected. It has been reported m chUdren 
under 6 years of age and in adults over 60 years of age. Sex and occupation do not 
seem to be artiological factors, 

Pathology.~rhc condition is not fatal. The only morbid anatomical evidence 
a^IIablc was obtained from patients who died of some oUier cause. In these cases, 
pulmonary changes resembled those of viral pneumonitis, os indicated by the radio- 
graphic picture. There is usually a considerable Icucocynosis and always an increase 
m absolute numbers of eosinophils. Details of the blood picture arc given below. 
Sternal marrow sraeara show an tnertase in eosinophilic elements. 

Smears of sputum show epithelial cells and dumps of eosinophils. The bacterio- 
logial content is non-spedne. Mites bdonging to the fanuly T)Toglyphtda may 
somedmes be found in centrifuged deposits of sputum digested in 4 per cent sodium 
h)droxide. They arc not spcdfic to the syndrome. 

Symptoms and Signs. — The dinlcal picture %'ancs considerably from patient 
to patient 

Pulmonary tigns and — ^Thc commonrat complaint is coughing, usually 

m nocturnal p3rox)’sms lasting from a re's’ minutes to an hour. There may be little 
Or no coughing during the daj’. 

Paroxysms often occur several times during the night and may be of considerable 
Violence, forcing the patient to sit up in in acute respiratory distress closely 
raerabling an asthmatic attack, except that bronchial spasm is not always present 
and the dyspncca is not always expiratory in type. Status asthmaticut has been 
reported. 

A sense of coratnetson of the chest h common durioff and for some time after a 
coughing paroxj-sm. There may also be some aching pain in the sternal region or 
epigastrium, persisting for some time after the coughing. 

Coughing is accompanied and succeeded by expectoration of mucoid or muco- 
purulent sputum, sometimes in considerable quantities. The sputum may be streaked 
with bright blood ; occasionally there may be small hamioptj’ses, espeaally immedi- 
ately after a paroxysm. In some eases sputum may be coughed up throughout the 
*^css; in others it appears only during and for a short tune after the coughing 
paroxj-sm. 

Chest signs may be minimal or absent, cren when the clinical picture is severe. 
In most cases, however, during coughing and for some time aftenvards, scattered 
pliant or sonorous rhonchi and occasionally coarse crepitations may be heard in 
both lungs, especially over the bases. Signs of emphj’sema are common. 

Sweating is usual during or shortly after the paroxysm and is sometimes profuse. 
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The paroxysms of coughing lead to distutbance of sleep, severe insomnia and 
progressive fatigue. Most patients rapidly lose weight. 

Pu/nioiiary radiagrami . — In all active cases, there are pulmonary radiogra^dc 
changes. The hilar shadows are usually irregularly enlarged and blurred. The 
lung fields are transversely crossed with tae irregular branching striations best seen 
in nie mid-zonal regions. Mottled shadows present as discrete, soft, rounded and 
sometimes ill-defined areas up to 3 cm. in diameter. There may be few or many 
and the numbers of spots present vary considerably from patient to pafient. 

The radiological pattern is usually bilateral and most commonly basal in distribu- 
tion. The apices are usually clear hut arc occasionally involved. Unilateral changes 
have been reported. There may be no mottling. Very occasionally the latter may 
be the only sign. Patchy emphysematous changes are very common in longstanding 
cases. 

The transverse striation and mottling usually disappear after successful treatment 
and return during relapses. 

The appearance of the sh.ado\v3 varies from time to time and it is not always 
easy to correlate the pulmonary ndiographic picture with the prevailing cl^cal 
respiratory picture or eosinophilia. On the whole, the shadotvs arc more prominent 
in early acute cases. There may sometimes be associated areas of consolidation or 
basal pleural thickening. 

The blood . — The wmitc cell count ranges between 10,000 and 100,000 cells or 
more per c.mm, EoslnopWls constitute 25 per cent, or more of the total cells ; counts 
of 80 per cent, or higher are common in acute cases. Other cells arc usually present 
in normsd numbers. 

The white cell count and numbers of eosinophils vary considerably from time to 
time in a given patient. Intercurrent infection may affect the picture by tempomnly 
raising the number of polymorphs and reducing the eosinophils. The eosinopmh 
are normal in appearance. The sedimentation rate is increased : i.e., of the order of 
20 to 60 mm. per hour. It returns slowly to normal after treatment. 

Other pmmiing tigni . — Some patients do not complain of coughing or other 
rcaplratary disturbances. In these, the chief complaints are likely to be progressive 
lassitude and loss of weight, and sometimes inexplicable nocturnal sweating. 

The patient is usually thin and may be emaciated. He is usually anorexic. In- 
somnia, especially when associated with nocturnal paroxysms of coughing, may lean 
to a desperate desire for rest and sleep. It is sometimes this helpless feeling of 
weariness that drives the parient to the doctor. 

There may be an irregular low-grade intermittent fever in acute cases, the peaks 
of fever occurring in the evening. Many cases, however, even when suffering from 
severe pulmonary disturbances, remain afebrile. There are no circulatory disturb- 
ances. The heart is unaffected and the pulse-rate is normal, except during paroxysms 
when it may be fast. The lymph glands and spleen are not enlarged. 

Course. — ^The condition is not fatal. It may last for years, wth altemaMg 
periods of exacerbation and rerrusston. Signs and symptoms usually develop gradu- 
ally Qvee mnotLs aati aiwictj/nAi yeara. Ow Vna/i vw wsa cases, tb* develop* 

ment may be rapid. 

Spontaneous recovery is common after a few months or years. Recurrences are 
rare after more than 2 years of quiescence. 

Response to treatment is usually rapid. Recurrences are common but respond 
well to further treatment. A few cases are refractory to treatment but even these 
tend to recover eventually. 

Diagnosis. — The diagnosis may be obvious from the clinical picture of noetu^ 
coughing paroxysms and the high eosinophil count. The lung signs, especially when 
associated with evening fever and sweating may be easily confused with those ol 
tuberculosis. Points of difference are the usual absence of apical signs and the common 
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mid-zonal and basal distribution of signs in the eosinophilic case, and the character- 
istic combination of striation and mottling in the pulmonary radiogram. The 
mottling in tuberculosis is usually distribute more widely over the lung fields and 
the individual shadows are harder and more clearly defined. 

Difficulty may be experienced in distioguisbing tropical eosinophilia from bron- 
chitis and bronchiectasis or from atler^c bronchid asthma. In the latter rase, the 
patient sufi'ers from expiratory dyspncea and «)ughs after relief ; in tropical eosino- 
philia there is often no expiratory distress and cough occurs during, as well as after, 
the paroxysm. 

The radiographic picture may be fnistaken for that of Loefiier’s syndrome in 
which, however, the lung changes are transitory and the upper respiratory tract is 
usually involved. 

The eosinophil count is the conclusive point in diagnosis. In the diagnosis of 
the individual case, the number of eosinophils per c.mm. should exceed 3,000, and 
the total white count 10,000 cells per c.mm. Figures of this order associated Avith 
pulmonary symptoms confirm the diagnosis. It must be remembered, however, 
when dealing with members of the indigenous population in tropical countries, that 
white cell ojuntsof 10,000 with an eosinophilia of 10 to 12 percent, arc quite common. 
When eosinophilia occurs in asthma, hay fever, etc., it is never of the order seen in 
tropical eosinophilia. This is true of most parasitic infections which should be identi- 
ficQ by discovery of the causative agent. A few worm infestations may produce a 
very high eosinophil count and may also be temporarily associated with pulmonary 
signs and symptoms. It is therefore most important to exclude these infestations as 
far as possible. LoefHer’s syndrome is characterised by the presence of a very high 
percentage of eosinophils in a relatively low total white count. 

Treatment.— Most cases react rapidly to arsenicals. The best results are obtained 
by parenteral treatment. Dosages of representative drugs are given below : 

NovartenoBillon : 300 to 600 mg. given intravenously. One dose at weekly 
intervals for 6 to 8 weeks. 

Aeetylarsan : 3 to 5 ml. intramuscularly once weekly for 6 to 8 weeks. (Each 
ml. contains 20 mg. arsenic.) 

Stovarsol : Gr. 4 twice or thrice daily for 7 to 10 days. 

ChloTtetracycUne may be given to the few cases which do not respond to arsenicals. 

Dosage : 500 mg. orally three times daily for 7 to 1 0 days. 

There may be exacerbation of symptoms, with fever and increase of eosinophils 
after the first or second injection of arsenicals, or after the first few days on chlortetra- 
cycline. In some cases painful nodular swellings resembling those of erythema 
nodosum may appear at about the same time, especially on the limbs. Treatment 
should be continued in spite of these reactions. 

In the majority of cases treatment wth arsenicals is followed by almost immediate 
response. There is a rapid fall of total white cell numbers due to reduction in eosino- 
phils. Normal white counts may be reached in 6 weeks from the beginning of treat- 
ment, but the eosinophils may remain at 10 to 15 or even 20 per cent, for some time 
longer. In treatment svich chlortetracycline no improvement may be noted at all for 
the first week. After this, progress is rapid. 

The radiographic pattern in early cases responds remarkably, often disappearing 
within a month. This effect is of considerable diagnostic importance. 

Relapses, with return of clinical signs, the high white cell count, eosinophilia 
and radiographic pattern, occur in about 10 per cent, of cases within 2 years of treat- 
ment. Most relapses respond rapidly to arsenical therapy or chlortetracycline. 

A few rases may continue to relapse after several courses of treatment. Even 
m these cases, however, recovery may be anticipated after a few years. 

Brian Maegraitii. 
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DISEASES DUE TO METAZOA 

A. DISEASES DUE TO TREMATODES 
OR FLUKES (DISTOMIASIS) 

PARAMPHISTOMIASIS 

Definition. — An invasion of man with ampliistome flukes of the family Parm- 
phistomida. Two of these parasites are known. IVatsonius tcatsoni {Chdorchu 
xeatsoni). — L. 8 to 10 mjn.x4 to 5 mm.; Ova, 120 to 130x75 to 80/x. The parasite 
has a reddish- yellow colour when fresh and inhabits the duodenum and upper part 
of the small intestine. Gastrodiscus homnU. — L. 5 to 8 mm.x3 to 4 mm.; Ch's, 
150x72/1. The parasite has a lar^c posterior disc by which it attaches itself to the 
mucous membrane of the bowel ; tt occurs in the cecum and colon. 

Symptoms. — Diarrhofa, with loose bilious stools in the case of the former jwra- 
site, and intestinal disturbances with diarrhoea in the latter. The eggs of both parasites 
are found in the fatces. 

TTcatment, — Carbon tetrachloride (3 ml.) is probably specific. 


FASCIOLIASIS 

Definition. — ^An invasion of ntan and other animals with flukes of the family 
Fasttolida. Several of these are known. ^ . . v 

(1) Fasciola hepaUca {Vistoma hepaticum), tiie common liver fluke inhabiting the 

bile ducts of sheep and other mammals. L. 20 to 30 mm.x8 to 13 mm. Thcma 
arc operculatcd and oval, measuring 130 to 145x70 to 00/t. From them initaadia 
emerge which develop into sporocysts, redi® and ccrcari® in snails of the specie 
Limncea UmcaUtla ; later the ccrcaria encyst on grass stems and arc subsequently 
eaten. , 

Symptoms. — Man is occasionally infected; light infections may be discovered 
accidentily during stool examinations, while severe cases may succumb to seconda^ 
cholangitis and liver abscess. In sheep the disease produces liver rot, which may be 
fatal. _ . 

Treatment. — Good results are reported following a course of emetine injectioDS. 
Carbon tetrachloride is effective in sheep and has been favourably reported on m 
human cases ; it is contraindicated where there is calcium deficiency. 

(2) Pasciohpsis buski {Disloma criwum). — h. 30 to 70 mm.Xl2 to 14 mm.', O''*' 

120 to 130x77 to — •TbragrajAflfolieisfminii m China, Borneo, Mal-aya, Assarts 

Bengal and other regions in the East ; it inhabits the small intestine, particuiarW the 
duodenum, produang focal lesions. 'The immature eggs are voided in the f®ces, 
the miracidium matures in 3 to 7 weeks and escapes through the operculum. 
enters certam snails [Planorbis ccenossu, Segmentina mlideUa, etc.) and develops into 
sporocysts and redi® which generate cercaris; the latter encyst on water 
water caltrop and water chestnut — man beewning infected by eating the corms. Ih* 
cercariffi excjst in the duodenum and mature. 

Symptoms. — ^I’he incubation period is 3 months. Initial symptoms include MP®* 
gastric pain, aad dyspepsia relieved by food, and diarrheea. Later, asthenia, tcdcim 
of the face and extremities, ascites and dry, harsh skin develop. 

. 3«6 
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Diagnosis. — ^’rhe condition may simulate gastric ulcer or typhoid, and is diag- 
nosed by finding the ova in the stools. 

Treatment. — PROPira.ACTic. — Consists of cooking \vater caltrops and water 
chestnuts and sterilisation of night soil. 

Curative. — C arbon tetrachloride (3 ml.), hexylresorcinol (1 g,), betanaphthol 
(gr. 5 to 10) and emetine are said to be specifics. 


PARAGONIMIASIS 

Para^attimus tcesiermani {Dutoma taestermani ; D. ringeri) 

Definition. — ^An invasion of the pulmonary tissues by the lung fluke, a member 
of the family Troglotrematida. 

Etiology. — Paragonimiasis occurs endemically in the Far East, especially For- 
mosa, Japan, Korea and China. The adult flukes (7*5 to 12 mm.x4 to 6 mm.) form 
c)’st3 in the lung, where the broad, oval, immature, opcrculated ova (SO to 118x50 
to 70fi) escape via the bronchi and appear in the rusty brown sputum : they are also 
found in the fjeces (40 per cent). After attaining maturity the miracidium emerges, 
and invades a melaniid snail, especially Melania hbertina, where it forms sporocysts, 
redia and, later, cercari® whicli encyst in the gills, liver and muscles of certain fresh- 
ivater crabs or cray ^sh-^Potamon ohttmpes, etc. If eaten by man die adolescana 
emerges in the duodenum and migrates via the peritoneal cavity and diaphragm into 
the lung. 

Pathology. — Host reaction results in cyst formation around the fluke, which 
generally communicates with adjacent bronchi, into which the eggs and anchovy- 
sauce cyst content arc discharged. Pulmonary lesions consist of fibrosis, cystic dila- 
tation of the bronchi, broncho-pneumonia and tubercle-like abscesses. Similar cysts 
may involve the intestinal mucosa, bile ducts, peritoneum, pleura, brain, spleen and 
liver. 

Symptoms.— These are divided as follows : (1) General, which include adenitis 
and skin ulcerations; (2) Thoracic, characterised by cough, brownish or reddish 
purulent sputum, and bsmoptysis with physical signs of broncho-pneumonia, pleural 
effusions or bronchiectasis; (3) Abdominal, with involvement of the hver, spleen, 
pancreas or intestine ; if the latter, there is diarrheea with eggs in the fsces ; (4) 
CcreiruZ, with Jadaonian epilepsy, hemiplegia, monoplegia, aphasia and eye symptoms. 
Headaches, loss of memory and insomnia may be present. 

Diagnosis.— This is made by finding ova in the sputum or flsces. The comple- 
ment-fixation reaction may be of assistance : eosinophilia is also present. 

Prognosis. — Brain cases are fatal, and tlie outlook is bad m all severe infections. 

Treatment. — Abstinence from eating raw freshwater crab or cray fish prevents 
the disease. Emetine and tartar emetic temporarily relieve pulmonary sj-mptoms, 
but cures are doubtful (Faust). 


CLONORCHIASIS 

Definition. — An invasion of the bile ducts of man and other mammals with 
trematode parasites of the family Opisthorchidee, occurring in Japan, Korea, China, etc. 

Etiology. — ClonoTchis einensis {Distoma sinense ; Opisthorchis sinensis, etc.) b a 
spatulate fluke, measuring 10 to 20 nun,x2 to 5 mm. Its yellowbh-brown ova are 
oval, possess a well-marked operculum and measure from 27-3 to 35'1 X 11*7 to 19-5;t. 
Viable eggs are ingested by certain bithyniid snails {Parafossarulus striatulus, Bithynia 
Juchsiana), and the mtracidia, penetrating the soft parts, form 5poroc}Sts, rediss and 
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finally cercariae, which escape, and enq-st in the flesh of certain freshwater fish of 
the family Percida, GoUidce and Anobcadidtg. When the mammalian host eats iofected 
fish the adolescaria escapes in the duodenum and directly invades the bile ducts, 
especially the left, owng to its straighter course. ^ 

Pathology. — Initially infection leads to primary proliferation of the biliary 
epithelium and thickening of the duct wall ; later this becomes greatly thickened, 
and finally drrhosis of the liver with dcstniclion of the parenchyma results (Faust). 
The pancreatic duct is sometimes involved. 

Symptoms. — Mild cases may be symptomlcss, but the heavier infections show 
anorexia, epigastric pain, hepatomegaly, diarrheea, wasting, jaundice, cedema and ascites. 

Diagnosis. — This is made by finding the e^ in the faces. 

Prognosis. — ^This is dependent on the intensity of the infection ; heavily infected 
cases occasionally die, but mild and moderate ones invariably survive unJess some 
intercurrent disease develops. 

Treatment. — Prevention lies in the cooking of freshwater fish before consump- 
tion. Tartar emetic intravenously possibly reduces the number of worms, wime 
gentian, crystal and methyl violet reduce the intensi^ of infection as measured by 
the cgg-ctll count. Gentian violet is given as a kcralin-coatcd pUl (2^ grains) thrice 
daily after meals for 10 days ; for intravenous use 40 ml. of an 0-5 to I'O per cent 
solution is injected e^ery other day; not more than 6 g. is advised (Faust). 

\Vhen the liver is enlarged and tender, bile drainage may be accelerated by con- 
centrated magnesium sulphate fed through a duodenal tube left in situ for several 
days. It decreases intra-biliary pressure and absorption of toxic material, but does 
not cure. 


HETEROPHYIASIS 

Deiinitioo. — Infection ivith flukes of the family Heterophyidit. Three genera 
occur in man. 

fl) Heierophyes heterophyts (Distoma heterophyes, etc.).— A minute Intestinal nuke 
infesting man, the dog, cat, etc., in Egypt, measuring 1-0 to l'7x0’3 to 0-4 
The oval, light-brown, operculated ova measure 28 to 30x15 to The first 
intermediate host is the brackish-water snail, PireneUa conica, and the cercaria: entyst 
in mullet {Mvgil cephalus), the ingestion of which causes infection. 

(2) Heierophyes katsuradai diners morphologically in the great size of its aceta- 
bulum, etc. 

(3) J\Ieiagonimus yohogaieai, — This pear-shaped fluke measures 1 to 2 * 5 x 04 W 
0*75 mm., while its eggs closely resemble H. heierophyes, measuring 26*5 to 28xl5'0 
to 17/i. The life cycle passes through Melania libertina and allied molluscs, the 

cercarias encysting in the edible &b, Werto^fojwr • i- xl 

(4) A number of other heteiophyid flukes, including MonortkoUtma faifw, ^ • 

laiholmi, Diorchitrema pseudocirrata and H. breoicaca, have been recorded by Afnca 
and Garcia from Manila. . 

Pathology. — The flukes become attached to the intestinal mucosa by 
suckers, inducing imld inflammatory reactions and eosinophilla. , 

Symptoms. — ^Mild digestive disturbance and diarrheea with blood in the sloo» 
may result in severe infections. Often the condition is symptomless, the dIaCTOSjs 
being made by finding ova in the fseces. In their cases in Manila, Africa and 
have described a condition of cardiac heterophyidiasis, resembling cardiac benbeOr 
associated with sclerosis of the mitral valves and fibrosis of the myocarifium ; hetcro- 
phyid ova were demonstrated in the local lesions. .• 

Treatment. — Carbon tetracMoride, betanapbtho! and emetine injections are sai 
to be efficadous in eradicating the infection. To find the parasites, the stools inus 
be strained through muslin. 
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SCHISTOSOMIASIS (BILHARZIASIS) 

Definition. — ^Invasion of man with blood flukes of the family Schistotomidic. 
Three species are well known — Schistosoma hamaiobium, S. mansoni and S.japonicum. 
More rarely man may be affected by 5. bovis and S. matthei. Life cycle. — The para- 
sites inhabit the portal veins and their tributaries, depositing ova in the hollow viscera, 
whence they escape ria the urine or faces; on contact with water miracidia emerge, 
invade the appropriate molluscan intermediary, in which sporocysts and cercarise 
develop (Miyairi and Leiper). The latter invade the skin and find their way to the 
portal system, where the schistosomul® mature. The tuberculated male, originally 
a flattish fluke, has become rounded by inroUmg of its edges to form the gynsecophoric 
canal, in which the threadlike female lies. Both sexes have an anterior, prehensile 
sucker and a posterior, suctorial sucker by which the worm maintains its position 
against the portal blood-stream. 

S. hamaiobium (Bilharzia hamatobia) occurs in Africa and parts of Western Asia, 
etc. (5 10 to 15 mm.xO-8 to l-O mm.; $ 20 mm.xO-25 mm.). The ova have a 
sharp terminal spine and measure 120 to 160x 40 to 60/t. The intermediary hosts 
vary considerably, being BuUinus contortus, etc., in Egypt, Physopsts africana in Natal 
and Rhodesia, and Planorhis melidjensts in Portugal. 5. mansoni is found in Africa, 
South America, etc. ((J 10 to 12 mm.xl'0 to 1*2 mm., $ 12 to 16x0-16 mm.). 
The ova have a lateral spine and measure 140 to 165 x 60 to 70fi. The intermediary 
host is P. boissyi in Egypt, P. pfeifferi in West and East Africa and P. guadelonpemu 
in the West Indies and South America- S. japonieum is confined to the Far East — 
Jawn, China, Formosa and the Philippines (jf 12 to 20 mm. X 0-5 to 0-55 mm. 
9 l5 to 26 inm.xO'3 mm.). The ova possess a lateral knob and measure 100 to 
110x55 to 65^, The intermediate hosts are Katayama nosophora, K. formosana 
and Oncomelama hupensis. 

Pathology. — In S. j'apomcum and S. mansoni the worms arc found in the portal 
system, especially Its mesenteric branches, ova being deposited in large numbers 
in the colon and liver, and to a lesser degree in the small intestine, mesenteric glands, 
stomach, pancreas and rarely the spleen. In S. katnatobium they wander still farther 
afield via the inferior hasmorrhoidal plexus into the pelvic plexuses of veins, especially 
the vesical, prostatic and uterine ; eggs are deposited in the bladder, prostate, seminal 
vesicles, urethra, the lower third of the ureter, cervix and vagina. These plexuses 
communicate with the inferior vena cava ; in consequence stray ova filter out into 
the lungs rather than the liver. Apart from toxic effects and suctional trauma pro- 
duced by the schistosomes themselves, the egg deposits cause considerable local 
inflammatory reaction, at first giving rise to small pseudo-tubercles initially composed 
of giant cells, eosinophiles and round cells ; later these disappear or are replaced by 
whorls of fibrous tissue in which degenerated and calcified eggs are found. The 
ch^cteristic papillomata form as a combined result of irritative downgrowth of 
epithelium produced by toxic substances liberated from worms and ora, and sub- 
mucous cellular accumulations pressing the mucosa upwards from below. 

Special pathology. — S. japonieum and S. mamoni produce various colonic lesions, 
including round, yellowish, submucous, pseudo-tubercles, bilharzial colitis and 
papillomata, which may slough off, leaving round ulcers. All these lesions may be 
visible \rith the sigmoidoscope. In addition, marked fibroid tliickening and contrac- 
^rra of the bowel wall, mesentery and omentum sometimes occur. Periportal cirr- 
hosis of the Uver, which may or may not be assooated with bilharzial splenomegaly, 

IS met with. Other lesions include rectal papillomata, prolapse of the rectum, penneai 
granulomata and ischio-rectal fistuhe. In S. mansoni egg deposits in the spinal cord 
niay produce myelitis, and granuloma of the brain simulating cerebral tumour is 
recorded in S. japonieum. In S. heematobium vesical lesions are dominant, but in 
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addition there may be involvement of the ureters (lower third), chronic fibrosis of the 
prostate and semvnal vesicles, bilhanddl infilttation of the cervix, vagina and peri- 
urethral tissues with sinus formation, and gtanulomata of tlse nenis and vulva. In 
the bladder the earliest lesions are minute petechi® and round, yellowish, pseudo- 
tuberdes studding its surface; later, papillonuta and ulcers may develop, while 
chronic fibroid thickening and the so-ciuled “ sandy patches *’ are very charactcrbtic 
of the chronic stages with caldfied eggs. These lesions are demonstrable cysto- 
scopicaliy. Pulmonary fibrosis associated with egg deposits is not uncommon, but 
involvement of the colon and liver is minimal. 

Symptoms. — Three stages can be recognised : (I) invasive; (2) toxic'or ana- 
phylactoid ; (3) localised dbcase (a) early, (A) late. 

(1) Invasive . — Tiie entry’ of cercari® may give rise to transient rash and local 
irritation lasting 24 to 4S hours (Kaburc disease). 

(2) Toxic or anaphylaetoid.'~\\’hbin 2 to 8 weeks a clinical syndrome may appear, 
characterised by urticaria and an intense eosinophile leucocytosis ; in addition there 
may be rigors, abdominal pain, enlarged tender liver and spleen, djspncra, bronchitis, 
anorexia, uiarrhiea and fever, lasting a few days to several weeks ; the severe cases 
often simulate tj’phoid. Tliis stage is most often described in S.japomeum (Katayama 
disease), but it also occurs in S. niansoni and S. h<tmato&iiim infestations. Fulminating 
cases due to hyperinfection with S. japonicum may die from lov®mia before ova 
appear. 

(3) totalised disease . — Local features dependent on egg deposition in the Uaddet 
or colon are not generally apparent for 3 to 9 months after infection. In 5. hamalo- 
bitim early symptoms include scalding or frequent micturition, penile, perineal, supra- 
pubic or loin discomfort or pain, and temunal h®maturia, the blood bciog bright led 
and ioCTcascd by exercise. At this stage the prostate may be congested and leader, 
cystoscopic examination shows tlie cnancteristlc yellow, round pseudo-tubercles, 
and the urine contains leucocytes, cryihrocytes and terminal-spined ort which rosy 
also appear in the faices (40 per cent.). For years intermittent h®maturia may be the 
only clinical manifestation, the subsequent course depending on such complications 
as carcinoma, cystitis and renal involvement. In S, mansend localised features nuy 
be absent or a chronic bilbarztai dysentery' may develop, characterised by colicky 
abdommal pain, the passage of blow and mucus, and tenesmus. Between atta^ 
there is rectal discomfort, but llie stools are solid, and coated with mucus, which 
may contain the cliaractcristic lateral-spined ova. Later periportal cirrhosis and 
splenomegaly wiUi asates, etc., may supervene. In S. japonicum similar dysenteric 
symptoms are present. The chronic stage with cirrhosis and splenomegaly is char- 
acterised by weakness, emaciation, pallor, secondary ansmia, dilatation of the abdom- 
inal veins and finally as^tes and liver insufficiency. 

Complications. — In S. hamalobium there may be clironic nephritis or hydro- 
nephrosis due to backward pressure, or septic cystitis with pyonephrosis or ascending 
pyelonephritis. Caremoma of the bladder, penis or vulva may also ensue, while 
bdharzia papillomata and vesical calculi are not uncommon. In S. japonicum and 
S. mansvm ntpauc cittIiosIs wnh or whhoul splenomegAy may supervene. 

Diagnosis. — In the early toxic or anapnylactoid stage the diaOTOsis may b« 
suggested by the intense eosinophilia and coofiimcd by the cercarm complements 
fixation reaction. In the localised stage the diagnosis is generally made by finding 
ova in the excreta, but the complement-fixation reaction and the cystoscopic or 
sigmoidoscopic findings often prove of considerable value. The small nodules or 
pseudo-tubcrcles seen m the bladder or pelvic colon and rectum during instrumenUl 
examination in the early stages of the ^ease are yellowish in colour while tlic ovu 
are living and become whitish when th^ die and calcify. In examining for o. 
mansoni or S. japonicum, the mucus covering of the stool should be selerted, and tn 
S. haanaiobium the last few millilitres of urine passed ; several examinations may h® 
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necessary and eggs may be found in scrapings from ‘the bowel wall obtained 
with a blunt curette during sigmoidoscopy, when or^ary fecal examinations are 
negative. 

Concentration of ova by sedimentation of the stools with 25 times their volume 
of 0-5 per cent, glycerin in water is sometimes helpful. 

Prognosis. — ^Thc prognosis is bad only in patients continuously exposed to in- 
fection, or in late cases when hepatic or renal insufficiency, septic infection or car- 
cinoma has super\’ened. Otherwise the results of treatment, with full courses of 
tartar emetic, are satbfactory ; two or even three courses of treatment arc sometimes 
necessary, especially in S. japonicum infestations. 

Treatment. — PROPim.ACTic. — This consists in curing the disease in man, in 
preventing excretal contamination of water, in destruction of snail vectors and in 
avoiding contact with infected water. 

Curative. — ^Thrce trivalent antimony compounds, tartar emetic, Anthiomaline 
and siibophen (Fouadin), as well as emetine hydrochloride, exert a specific lethal 
action on the adult schistosome. During treatment rest in bed is advisable, especially 
if complications exist, but in Egypt and other endemic areas generally ambulatory 
treatment is alone practicable. 

(1) Tartar emetic, first successfully introduced by Christopherson, is given intra- 
venously in 10 ml. of saline every second day, commencing with gr. ^ and in- 
creasing by gr. i until a maximum of gr. 2 is attained. The solution should be 
freshly prepared each day, and the total course for the adult should be at least 
gr. 30. The drug kills the schistosomes, and viable ova completely disappear 
from the excreta in about 10 to 14 days owing to the degenerative effects exerted on 
the yolk glands and ovaries of the female worms. Relapses are due to gradual re- 
covery of the surviving female worms and restoration of their egg-bying function. 
Cough, vomiting and toxic muscular pains may follow its administration, but the drug 
is generally well tolerated except in cases complicated by hepatic cirrhosis, renal 
involvement, sepsis, etc. Great care must be taken not to inject any tartar-emetic 
solution into the tissues, as severe inflammation and necrosis result. Recently, 
intensive mass treatment with sodium-antimonyl-tartrate has been advocated, a tot^ 
dose of 12 mg. per kg. body weight being given in 6 intravenous injections in 2 days 
(Alves and Blair). This intensive course is not considered to effect sterilisation of 
the infection as frequently as the classical longer course. 

(2) Stibophen {Fouadin) (antimony-pyrocatcchol-disulphonate of sodium) should 
be given in an atl-glass syringe in 6-3 per cent, solution ; the ordinary course consists 
of *10 ml. administered in 9 intramuscular injections extending over a period of 
IS days. Even when twice this amount of drug is given, i.e., 80 ml., the results 
are not as satisfactory as those obtained with tartar emetic. Another useful trivalent 
antimonial is Anthiomaline, given intramuscularly in doses of 2 ml. (0 01 g. metallic 
antimony) on alternate days for up to 20 doses. Results with this drug are not as 
good as with tartar emetic. 

(3) Emetine hydrochloride in a dosage of gr. daily for 10 days is advocated 
intravenously (Tykalas). Though emetine undoubtedly kilJs schistosomes, this treat- 
ment is dangerous owing to toxic effects on the myocardium and is rarely used. 

An entirely new drug known as Nflodan (Miracil D) is at present under clinical 
trial. Promising results have been reported. The drug is given orally in doses of 
I to 2 grammes twice daily for 3 days, the treatment being repeated after a month. 
Toxic effects include vertigo, epigastric pain, nausea and vomiting, colicky diarrhcea. 

The usual medical and surgical measures should be employed for complications 
as they arise, and vesical and rectal polyps which do not resolve with specific tlierapy 
may need local treatment. 

N. Hamilton Fairley. 
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DISEASES DDE TO AlBTAZOA 


B. DISEASES DUE TO CESTODES 

T^NIASIS— TAPE-WORMS 

Definition.— Tffniasis is produced different forms of tape-worms oreuning 
either as adults in the intestine (inteslinal tsniasts) or as the developmental stage in 
the muscles and other host tissues (somatic neniasts). 

INTESTINAt T^MASIS 

(1) Teetlia solium (Linnaus, 1758). — The pork tape-worm measures 2 to 3 metres 
in length. The head is globular and possesses four suckets, a rostcUum and a double 
row of hooks. The uterus never has more than twelve lateral processes (diagnostic). 
The ova are spherical, 31 to 40/4 in diameter, having a thicE-walled shell and m 
oncosphere with three pairs of hooklcts. The cj-sticercus stage is passed in the pi| 
(Cysttcercus cellulosa), and man becomes infected by eating undercooked “ measly ' 
pork. Pidding and smoking do not kill cysticerd. 

(2) Tania saginata (Goeze, 1782). — ^ITie beef tape-worm measures 3 to 4 me^ 

in length. Its head is cubical with four suckers, but no armature ; die uterus conta^ 
fifteen or more lateral processes, thus differentiating it from T. solium, tliough its 
oval eggs, measuring 33to40x20to30y*,maybe)ndi»tkigujshable. The ^sticercus 
stage IS found in tlie ox {Cysticercus bovts) and man becomes infected by eating under- 
cowed beef. . 

(3) Dify'liJium caninum (Linn®us, 1758). — A common tape-worm of the dog is 
occasionally found in man. Human infestation with Tania confusa, Tania ajneana 
and Bertielh satyri has been described on two or three occasions, 

(4) Hymenoupis n<wa.— This dwarf tape-worm, which is common ip Southern 
Europe, the Soutitern United States atvd India, inhabits the small intestine of 

It measures 2*5 to 4-0 cm. in length, has four hemispherical suckers and ■ short 
rostellum with a single tow of hooks. The eggs measure 30 to 40/t in diameter 
and contain an onchosphere. No intermediary host is required, as the eggs halcli 
out in riie intestine. After penetrating the mucosa tlie embryos develop into cen^ 
cysts, return into the lumen of the bowel, become attached by their heads to the vuh 
and develop into mature worms. 

(5) Dipnyllobothrium latum (Linnteus, 1758) {Tania lata, etc.).— The broad, fish 
tape-worm, some 2 to 10 metres long, possesses an almond-shaped head, hut no 
ant«ture. The immature eggs are oval, operculatcd and measure 70x4Sft. Art« 
3 to 5 weeks’ development in water the bexacanth embryo escapes and is jngKteo 
by some species of cyclops or allied cmstaccan in the body cavity of wbidi it 

into a procercoid larva. Infected crustaceans must be stvallowcd by certain fish, «• 
before the plerocercoid larva devdops. Man becomes infected by eating the undst; 
cooked, infected fish. Other spedes, such as D, cordaium, D. parvum and jD. haug^oni, 
have been described on one or two occasions as has also LHpbgonopona grandis ana 
Braunia jassyensis. . 

Symptoms. — Symptoms may be absent, or gastro-intestinal disturbance, sucn 
as anorexia, voracious appetite, dyspepsia, abdominal pain, colic and diarrheea t^y 
result. Neurasthenia in adults, and heacbiche, convulsions and strabismus are of- 
Bcribed in children. Occasionally D. laitm is associated wi* severe megslocytic 
ansemia. 

Diagnosis. — ^Thc diagnosis is made by identifying the appropriate ^ 

ova in the excreta. Skin hyperscnativencss to tape-worm protein and eosinophiua 
may be present. 
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Treatment. — Filix mas and carbon tetrachloride are effective remedies for all 
the tape-worms, provided preliminary starwition and terminal pur^tion with salines 
be instituted. After a liquid diet, consisting of broths, orange jiuce, dextrose, eta, 
for 2 days, during which time the bowels arc well opened, extractum fUIds liquidum 
in 30 minim doses is gh’en in gelatine capsules or emulsion at 8.0, 8.20, 8.40 and 9 
a.m. Sodium or magnesium sulphate (gr. 240) is administered at 10 a.m., and all 
the motions subsequently passed must be carefully sieved and examined against a 
black backgrmmd to identify the head ; castor oil must never be used as it dissolves 
out Clicic add and leads to poisoning. If the head is not recovered, treatment may 
be repeated in 10 days' time, or 3 months’ inter%'al may be allowed, by which time 
segments will ba\'e generally reappeared if the worm has survived. Alternatively, 
carbon tetrachloride is given in capsules, the maximum adult dose being 3 ml. ; 
this is followed by a saline purge 3 hours later. Some report that it is advantageous 
to combine oil of chenopodium (1 mL) with carbon tetrachloride therapy, as in 
the treatment of ankylostomiasis. This is important where concomitant infection 
with ascaris is likely. 

In intractable cases a duodenal tube may be passed and specific drugs run directly 
into the duodenum. If extractum filids liquidum followed by magnesium sulphate 
fails to dislodge the head, this treatment may be followed witl^ 48 hours by carbon 
tetrachloride similarly administered. This treatment, though severe, is generally 
highly successful. 

hlepacrine in high dosage is sometimes effective. It should be given in doses 
of about 1 g. in the course of 1 or 2 hours. 

The megalocytic anasmia associated with D. latum infestation responds satisfac- 
torily to oral liver extract therapy, but recurs unless the worms be eradicated by 
specific drug treatment. 


SOMATIC T^EHtASIS 

(1) Sparganum mansont.—This is the pleroccrcoid stage of DiphyUohotkrium 
maraovi (Cobbold, 1882) which has a somewhat similar life-history to D. latum. 
The adult worm ini^ests the intestine of the dog and cat, the ciliated embryo is ingested 
by Cyclops Uuckarti where it develops into a procercoid larva. \Vhen swallowed by 
the second intermediate host, wUch may be a snake, bird or mammal, including man, 
the q-clops is digested, the liberated larva penetrates the stomach and, travelling 
under the peritoneum, reaches the deep somatic muscles, also the iliac fossa, lumbar 
region, pleura, urethra and eye, where it multiplies ascxually by trans\’crse fission, 
many spargana resulting from a single pleroccrcoid (Faust). Ingestion of spargana* 
infested tissues by tiic dog and cat results in intestinal diphylloboihriasis, but the adult 
stage does not develop in man. 

Symptoms. — Pain, swelling and ardema of the subcutaneous tissues and muscles 
sometimes occur, and in ocular sparganosis, is common in the Tonkin delta, 

inflammation with prin, redness, cedema, baimation and ptosis may result Human 
infection in China often follows the direct transference of spargana from infected 
frogs which are applied locally in the treatment of ulcers, etc. (Joyeus and Houdemcr). 

Diagnosis. — ^Thls is made by finding the unbnmclied sparganum larvae embedded 
by their scoUces in a slimy matrix in the tissues. 

Treatment. — ^Where possible the parasite b removed surgically. 

(2) Sparganum proUferum (Ijuma, 1905). — Thb species affects man in Japan, 
mnumerabJe spargana producing nodules and honeycombing of the tissues, and 
elephantiasis it the lymph channels be invohxd. The adult stage and lifc-cj'cle are 
unknown. 

. (3) Tania soUum . — ^Thc cysticercus st^e of T-. solium, ue. cj'Sticercosis, is occa- 
sionally found in man may or may not have harboured the adult parasila 'Hie 
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cyst, which is generally surrounded by a fibrous-tissue capsule, consists of an opal- 
escent bladder containing a single ev'aginatcd head witlt booklets. Various tissues, 
including the brain and its ventricles, the liver, lungs, orbit and the somatic muscles, 
tongue and heart, may be involved. It occurs in Europe, Africa and Madagascar, 
and in soldiers returning from India and Egypt. Macarthur has found it to a 
conunon source of epilepsy. Man probably acquires the disease by auto-infeetion, 
or eating uncooked lood, such as lettuce, to which dried segments of T. solium are 
adherent. 

Symptoms. — Subcutaneous nodules (Jx2 cm,), muscular wrakness, cramp and 
pains may be encountered, also Jacksonian qiilfpsy, petit mal, various psychosw and 
occasionally focal lesions of different types, if the brain be involved {Cyslieerm 
cellulosa). The diagnosis is established by biopsy of a subcutaneous cyst, or a radio- 
graphic examination revealing calafied nodules in the muscles. Ophthalmoscopic 
examination may show retinal lesions, while eosinophllla and skin hypersensitiveness 
and positive complement -fixation reactions with txnta antigens may be found. Acces- 
sible c}’sts can be excised, but the prognosis is bad if the brain be involved. The 
most dangerous period is the sixth to the eighth year, when cerebral disturbances, 
associated with the death of the cy’sticcrct in the brain, most frequently occur. Mental 
deterioration and death frequently result, but many of those developing cerebral cjtts 
may recover. Fits should be controlled by phenobarbitone and bromide. 

(|4) Tania miiltieeps (Leake, 1780).— ‘Cofnwrw eerebralis, the cystic stage or the 
canine tape-worm, T. muhiceps, commonly affects the brain of goats and sheep; 
it has been recorded in man, producing epilepsy and aphasia. 

(5) Echinococcus p-anulosus (Batch, 1786).— This small tape-worm (2'S to 6 nim. 
in len^h) inhabits me intestines of dogs, jadcals and wolves; it consists of a h«d 
with four suckers, a rostellum and booklets and three or four segments, of tmich 
only the terminal one is gravid. In the Intermediate hosts, which include sheep, 
catuc, pigs and man, hydatid disease U produced. Man becomes infestM from 
swallowing water and uncooked vegetables, etc., contaminated with Infected c*wne 
faeces, or by handling and fondling infected dogs. Hydatid disease is frtjiuefl^ 
contracted in childhood and is most common in sheep-breeding countnes hkc 
Australia, New Zealand, the Argentine and South Africa ; it also occurs in Iceland 
but is less frequently encounters in Europe. 

After the egg is swallowed, the six-hooked embryo escapes from its shell, traverses 
the intestinal wall, invades the blood-vessels and metastasises generally in the liver, 
but less frequently in the lungs, brain, bones and muscles, etc., where it loses its 
hooks and forms a cyst, the wall of which consists of tvvo layers, a laminated outer 
layer, the ecto^st, and a granular inner layer, the endocj’st. As the cj'st grows, it 
exerts mechanical pressure and toxic effects on adjacent host tissue, resulting m 
inflammatory reaction and the formation of a fibrous tissue capsule known M wc 
adventitia. Endogenous budding from the granular layer of the cyst results in tnc 
formation of brood capsules, scoliccs and daughter and granddaughter cysts. Exo- 
genous budding sometimes occurs, especially in bone, while atypical development 
m viscera like the liver may result in alveolar or multilocular types of hydatfo. If ts 
improbable that a second parasite, E, muHihcularis, exists. 

Symptoms. — ^The clinical picture is very varied. Cysts may be symptomlsss 
for many years until pressure effects arc produced, or they may rupture or suppurate 
with the production of acute illness. Rupture into a vein may lead to sudden de^ 
from an embolus of daughter cysts, or to an anaphylactic syndrome characterised by 
injected conjunctiv®, lacrirruition, vasomotor collapse, urticaria, cedema, respirator)’ 
distress and eosinophilia. Rupture into the peritoneal cavity may produce an acute 
abdominal crisis followed by peritoneal edimococcosis, secondary cysts developing 
from scattered scolices, or if the cyst rupture into a bronchus natu^ cure may ensue. 
Suppuration, especially of liver ej'sts, u not uncommon, while in some 30 per cent. 
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of cases their degeneration and death TOth subsequent calcification lead to natural 
cure. The inferior aspect of the right half of the liver is the commonest site affected, 
while the right lung is three times as often involved as the left. Brain cysts closely 
simulate cerebral tumour, w’hile echinococcosis of bone, owing to its rapid exogenous 
growth, often leads to a fatal issue, especially when the pelvis and vertebral column 
are involved ; a pressure myelitis may result. 

Diagnosis. — history of contact with dogs in childhood is important; hydatid 
thrill, if present, is pathognomonic. Collapsed ^ts, membrane, scolices and book- 
lets may be coughed up or passed per rectum, while the aspiration of a clear watery 
fluid containing consiaerable amounts of sodium chloride and hydatid elements 
clinches the diagnosis. Aspiration, however, should never be carried out in lung 
cysts except on the operating-table owing to the danger of drowning from rupture 
into the bronchial tract. Radiographic examination is of considerable importance in 
localising liver and lung cysts, while the complement-fixation and precipitin reactions 
and the intradermal test have greatly increased the percentage of cases correctly 
diagnosed before operation. Eosinophilia may occur, especially if a cyst has recently 
ruptured. 

Treatment. — No raedreal treatment is available except for the anaphylactic syn- 
drome, when adrenaline (10 minims of 1 in 1000 solution) should be administered. 
As a rule, calcified cysts should not be operated on. After the injection of formalin 
to kill scolices in hepatic cysts the contents should be e\*acuated and the adventitia 
sewn up in smallcr-sixed cysts ; suppurating and large cysts must be drained. Special 
care must be taken to prevent sotlmg of the peritoneum with the cyst contents in 
hepatic hydatid, as secondary peritoneal echinococcosis is liable to develop. 

N. Hamilton Fairley. 


C. DISEASES DUE TO NEMATODES 
(ROUND-WORMS) 

STRONGYLOIDIASIS 

Strongyloides stercoralis (Bavay, 1876). — A common tropical parasite of man, the 
female worms living in the jejunum and duodenum, and in massive infections in- 
vading the bile and pancreatic ducts, the stomach and colon. 

ffiliology. — ^The eggs hatch out rhabditiform larva which appear in the feces : 
rarely, where intense diarrheea is present, the eggs (SO to 80x30 to 34/i), which 
r«erable ankyiostome ova, may be found. The rhabditiform larvs give rise either 
directly, or indirectly through a sexual drclc, to filariform larvas wmch invade the 
skin or mucosa and follow a similar route to ankylostomes proceeding via the lung 
to the intestine. 

Pathology. — Intestinal catarrh or an enteritis, with extensive erosions of the 
mucosa, giving rise to a “ beefsteak ” appearance, may occur in heavy infections. 

Symptoms. — Initial dermatitis and lung symptoms may be seen during the first 
few days. Mild infections show no symptoms; severer infections may present 
epigastric discomfort after meals, flatulence and dlarrbtsa which occasionally is very 
mtractable. Occult blood may occur, urticaria and mdema sometimes develop at 
the site of entry of infective larvte and dermal sensitivity can be demonstrated to 
strongyloid extracts (Fiilleborn). 

Diagnosis. — This b made by finding the rhabditiform larva in the stools, which 
should be mixed with water and strained through muslin- Hook-worm embryos 
have a longer pre-cesophageal mouth cavity and occur within the egg. 



326 DISEASES DDE TO METAZOA 

Treatment— Gentian violet, introduced as a specific by De Lanear. is riven 
as a kcratm-coated pill (gr. 1) thrice daily before food until a course of er. 50 
has been men. In mtractable cases, 25 ml. of a 1 per cent aqueous solution can 
be administered through a duodenal tube. For the intravenous route 25 ml of 
an 0-5 per cent, solution is recommended on alternate days for 10 days. Though 
lavourably reported on, gentian violet treatment by no means always cures. 

/at ^ Rhahditu petlio {Schneider, 1886) and Turhatrix auti 

(iviuuer, 1783), the common vinegar worm, have been reported in tlic v'aginal exudate 
and unne of women. 


FILARIASIS 


f by members of the family Filariida. Several spedes are 
an, Ftlana bancrofli or Wuchererin bancrofti, F. malayi oi W.tnal^'i, 
F. Persians or Acanthotheiinnfmn 


An invasion of i,. 

taown to infest man, riiana t>mao;it or lF«c7ifrmVt bamofli, F. ma&tt'or W. maim, 
O'" Acanthocheilonema Persians transmitted by CuUcoiJes 
^tem, r. ozsardi or MansoneUa ozzardt, the insect vector being C. furens and 
Ihpetahnema streptoeerca (Macfie and Corson, 1922) found commonly in the aldn 
of natives on the Gold Coast and parts of Belgian Congo. Only the first three are 
of clinical importance. «> & / 

. .. bancrofti (Cobbold, 1877). — ^This parasite h.is a widespread tropical dis- 
tnbution, being apecially common in India, the West Indies, Porto Rico, Southern 

intn.xO-2 mmO; they inhabit the lyrnplutics and periglandular 
iWn™ embryos which subsequently invade the blood-stream, 

thoracic blood-vc^Is by day and appearing in the peripheral 
Bhpfith a J penodidty. The embryos are enclosed m a loose 

^0,1. As Manson first showed, the inter- 
tb! “ a mosquito (chiefly CuUx faligans), which sucks the embryos out of 

‘ ’ “«‘araorpbo8ts subsequently takes place in the thoracic muscles, 

•i .V, inoculated into man via the proboscis (Low). Development 

It! p"'? vector takes from 10 to 40 days, depending on the temperature, etc. 
Tin-!?-!, • ^ f ® encountered. Filariasis in New Guinea and New 

normal ^ and transmissioii is chiefly by C.fat^ans. In 
e^t longimde filana is transmitted mainly by the day-bidng 
S Se Srd w r ^ P^^dosc^ellaris. and is non-periodic In t^e. This holds 
Thftmh Ellice. Gilbert and Socie^*^ island groups, 

nf Y® "j morphological differences between the adults Lid microfilaria: 

^ non-penoic types of F. bancrofti, it is still possible they may 
represent different strains or subspedcs. 

F“f“' pn«liic. little obvious daimee, the iofec- 

"“8!“'^ ”?'y ty the presence of mierofilsrin in the bfok Pstho- 
logi^ changes, associated with the presence of filaria worms, however, may be found 
viSftom!” ^ (O’Connor and Hulse), noSthstandLgtheLenceof 

espcaally when hyperinfcction has extended over many 
grotesque pathological manifestaUons may be found. TTje 
and nartlv a^hntabl! ff” and Jmph glands are partly of mechanical origin 

with^reffliTtinw Iv™ K® !° • ® helmintluc toxins which induce lympliangioa 

uLne Sin™ S ‘rP’’ “"<1 

E VmSf .““'““'‘I F?*™ content of the tissue fluids ; this somo- 

iSlfTeL^ •'yPCJP'MC.of the skin snd subcutaneous tissues, old- 

atics resist in lymphangltb and blocking of the lymph- 

STh^SE of .h ^ liccs "Ot tappen, obstracnon 

01 the lununa of the lymphaucs proiimal to the wonns sriU preySt the escape of 
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microfilms into the circulation. These are the probable reasons why roicrofilaris 
are no longer demonstrable in the blood of patients with elephantiasis. 

Symptoms. — The incubation period is variable. Some 6 months to 2 years 
may elapse before early clinical features sudi as urticarial swellings, filarial nodules 
and thickened lymph cords, lymphangitis, adenitis, cpididymo-orchitis, or lymph 
scrotum appear. Eosinophilia and skin hypersensitivity to Dirqfilaria tmmilh antigen 
are generally present at time, but no microfilarhe are demonstrable in the blood. 
Excision of a nodule and subsequent microscopic examination may reveal adult orms. 
As in loa loa infestation, it may be 2 years before embryos are demonstrable, even 
when considerable quantities of blood are examined. 

Lymphangitis is associated with rigors, high temperature, tender enlargement of 
the lymphatic glands, red lines in the course of the lymphatics and inflammatory 
swelling of the affected tissues. The “ elephantoid *’ fever usually lasts 1 to 3 days ; 
if the temperature persists longer superadded streptococcal infection should be sus- 
pected. The filarial nodules described by O’Connor originate as a local tissue reaction 
around dead filarial worms located in the lymphatics ; from here red lines caused by 
inflamed lymphatic vessels may radiate down the limb. The lymphangitis is well 
defined and the skin and subcutaneous tissue are dull red, tense and cedematous. 

Enlarged groin glands ore common and if associated with a mass of varicose 
lymphatics (lymphatic varix) may be mistaken for a hernia. Microfilaria are often 
found in the aspirated lymph. If lymphangitis ensues there is much local inflam- 
mato^ swelling, tenderness and pain. The axillary, epitrochlear and cervical glands 
ooxistoaaliy become enlarged, csncdally in non-periodic filaria, while enlargement 
of tbe^ deep-seated glands— iliac, lumbar, mesenteric, retroperitoneal and thoracic— 
sometimes occurs. Living or calcified worms may be foimd in such glands, and 
secondary coccal infection is said sometimes to lead to fatal septicaemia. Involve- 
ment of the retroperitoneal IjTnphatics may cause abdominal pain, associated with 
tenderness and rigidity of the abdominal muscles, vomiting, hiccough and fever ; 
death from streptococcal peritonitis may follow. Endemic fuziiculitis or lymphangitis 
of the spennatic cord is often associated Avith lympbangiectasis, and is diaracterlsed 
by^ acute tenderness and local Inflammation of the scrotum and cord. Filarial 
epididymo-orehitis Is also not uncommon. It produces fever, shivering and pain in 
the testicle, w’hich rapidly enlarges and is assoaated with exudation of fluid into the 
tunica vaginalis. The swelling subsides in a few days, but permanent thickening 
and a filarial hydrocele or chyloccle may result. Recurrences are common. Lymph 
scrotum b due to an inflammation of the scrotal lymphatics, which may become 
dilated and tortuous, and form small vesicles exuding lymph containing microfilarias. 
Recurrent attacks lead to elephantiasb. Chyluria results from obstruction and 
dilatation of the thoracic duct itself or of some of the chyle-carrying intestinal lymph 
vessels. Subsequent rupture of dilated lymphatics into the pelvis of the kidney, 
ureters or bladder leads to chyluria, or, if chyle escapes into the peritoneal cavity, 
to chylous ascites. 

Elephantiasis results in people repeatedly exposed over long periods of time, 
^e lower limbs are most frequently involved, next the scrotum and next the arms. 
Elephantiasis of the mamms, vulva and penb are rare. The condition is generally 
preceded by recurrent attacks of lymphangitis with fever and secondary dermatitis 
«llulitis. Occasionally such a hbtory b lacking. Different clinical types are 
^cribed varying from slight uiufonn enlaigement of tiie limbs ivith perceptible 
thickening of the s kin, to gross enlargement witii diaracterbtic elephantoid appear- 
ance and deformity. The skin becomes coarse and thickened ; later, indolent ulcera- 
tion or abscesses may form, or a coarse warty appearance develops (Elephantiasb 
^*^cosa). Finally the skin becomes leathery m consbtency and thrown into rugie, 
while the hypertrophy of the subcutaneous tissues become so great that the patient 
IS practically immobilised by mere increase in the weight of the lower limbs or scrotum. 
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Patients inflicted with this condition may live for many years, finally dying from 
intercurrent disease. 

Diagnosis. — Prior to the appearance of embryos in die blood, eosinophilia associ- 
ated with a positive intradermal skin test will suggest the diagnosis. It nodules ate 
present, biopsy should be performed and examinatjon made for the presence of adult 
iiiaria in tissue section. When searching for cmbr>'os, blood should be collected at 
the appropriate time (about 10 p.m. to 12 midnight in the nocturnal type and as 
much as 2 ml. of blood examined in thick films. The fact that the lymphangita 
often originates in a nodule in the course of the lymphatic vessels and is of retro- 
grade not the ordinary ascending type, should suggest a filarial origin. 

Filarial elephantiasis should be distinguished from the familial tj^ie of elephantiasis 
known as Milroy’s disease, and from elephantiasis secondary to recurrent strepto- 
coccal lymphangitis, or blockage associated witfi tuberculosis or carcinoma of the 
lymph glands or surgical excision. 

Treatment. — Prophylaxis depends on mosquito destruction and the use of 
mosquito nets, etc. Certain trivalenl and pentavalent organic antimony compound 
have been favourably reported on in animal filariisis. Fouadln kills the mlctoRlanx 
in dogs infected with Dirofilaria tmmtcit but not the adult worms, and Neostam (stiba- 
mine glucoside) has recently been reported as curing filariasis (Litomosoides carinh) 
in the cotton tat by dcstraying the adult parasites. tV’Ourable results have recently 
been reported in human nlanasis (f*. bancroftt) following intensive treatment inw 
Neostibosan, 12 to IS being given tn M days (Culbertson). The drug acts 
adult worms not on microfilan'*, which may take many months to disappear. ^6 
blood became entirely negative in two-thirds of die patients after 13 months. Un- 
fortunately, severe toxic reactions developed in some instances and for this reason 
the treatment appears hardly justified. ^ , 

Much more promising results have followed the use of the piperazines jn the 
treatment of F. banerefti. The drug of choice is Hetrazan ( 1 -diethyI-carbamjM* 
methylpiperazine hydrochloride) which ts given orally in a dosage of 2 mg. pw s?. 
thrice daily for 1 1 to 22 days. Hetrazan has a pronounced effect on circulating nucro- 
filaru-e, patients showing a negative or markedly reduced counts as early as the second 
day of treatment. Patients followed up to 5 months barve shown no lecuircnce and 
the available evidence suggests it also exerts a lethal action on the adult womis- 

If secondary' streptococcal infection has supen’cned, sulphonamide therapy or 
penicillin is indicated. Surgical intervention may be necessary for septic complica- 
tions, such as filaria abscess and various clephantold conditions. In elephai^ssis 
of the legs elastic bandaging, massage and rest, with elevation of the limbs, are desir- 
able. Elastic stockings should be washable, porous and made to fit, extendiog fmdt 
the dorsum of the foot to above the knee. 

(2) Filaria malayi. — The adult parasite resembles JV. bancrofti but it is 
widespread. It occurs in India, Dutch East Indies, the M^ay Peninsula, China 
and IndO'China. The microfilariae have a nocturnal periodicity and the insect vectors 
are certain species of Mamonioides and AaopheUt. The microfilarhe were ' 
scribed by Brug (1929) but the adult worms were not discovered until 1940 

and Mapieston who removed them from a cyst in the forearm of an Indian. The 
clinical aspects of this infection have not been closely studied. ElephantiasiSi mos 
commonly of the lower limbs, is associated with the infection. Treatment is the same 
as that for bancroftian filariasis. 

(3) Loa ha (Cobbold, 1864), — Human infestations with this parasite oceur ^ 
West Africa. The adults inhabit the subcutaneous and retroperitoneal tissues, wnuc 
the sheathed embryos have a dmrnal periodidiy (9 a.m. to 9 p.m.) ; several 
may elapse before emb^os appear in the peripheral blood. Transmission is by «ruin 
^ecies of mango-fly {Ckrysops dimidiata and C. siheea) which feed in the dajTimf- 
Clinically the worms give rise to urticarial eruptions and puffy, painless, white sweii- 
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ings the size of a hen’s egg, lasting 2 to 3 days, known as Calabar swellings. These 
arc due to an cedema of the subcutaneous tissue and probably represent an anaphylac- 
toid reaction to helminthic products or toxins. I..eucocytosis associated with a marked 
eosinophilla (20 to 60 per cent.) is characteristic, and dermal hj-persensitiveness to 
dirofilarial extract is shoun in almost every case. Positive complement-fixation re- 
actions arc also given with dirofilarial alcoholic extracts. Neuritic pains may also 
be complained of. Not inrrcrjuentlj' the ivorxns appear about the eye, and in their 
migration across the conjuncture gi%'e rise to transient conjunctivitis and lacrimation. 
WTicrc xnsible, the worm should be surgically removed under local anajsthesia. 

Treatment with Helrazan is often effective. Because of the frequent severe re- 
actions to treatment the drug should be given first in small doses and the dose in- 
creased in the first 3 or 4 days up to 2 mg. per kg., 3 times a day. Continue treatment 
for up to 21 daj'S. The immediate reactions include urticaria, local irritation in regions 
where the worm is present, effusions into joints and irregular or generalised adema. 


ONCHOCERCIASIS 

Onchoeaea volvulus (Lcuckart, 1893). — ^This nametodc, first found on the west 
coast of Africa, inhabits the subcutaneous or connectue tissues of man, often giving 
rise to nodular, subcutaneous, cj-sttc tumours, 1 to 10 cm. in diameter, over which 
the skin is generally movable, and in which lie entangled masses of worms and cm- 
br )*08 encased in dense fibrous tissue. The swellings are particularly common around 
the elbows, knees, ribs, iliac crests and greater trochanters. Unsheathed microfilarias 
mav occasionally' be demonstraeed in the skin, especially of the loin and thigh, as 
well as in the circulatory blood and subcutaneous lymph channels, even though no 
evidence of disease c.xists. Dermal lesions. Including achromia, xeroderma and 
pseudo-ichthyosis, arc attributed to embryos located in the skin (Laigret). Pruritus 
may be intense, especially at night. Onchocerca tumours of the head are not in- 
frequently associated with ocular complications. Blindness may result from retino- 
choroidhts or punctate iritis when embryos arc found in the anterior chamber. 
Bladklock has sho^vn that transmission is by the buffalo CTat, Simulium damnosum. 
In East Africa it is also transmitted by S. neavei. Localised tumours may be removed 
under local anaesthesia. 

The parasite called Onchocerca eacutiens (Brumpt, 1919) is found in Guatemala 
and Me,xico- Its status as a distinct species has for some time been doubtful, and 
the recent work of Strong indicates it b the South American form of O. volvulus. 
It produces flat nodes (Guatemala nodules) up to 2 cm. in diameter, especially affect- 
ing the scalp and face, and an eruption known as “ coastal erysipelas ”, associated 
with pain, tumefaction and fever, may result from secondary streptococcal infection 
of the skin due to scratching, the imtahffity hetng caused by cmcraSiacis in the 
corium. More important are the ocular lesions caused by microfilariic, piercing the 
capsule of the noduI« and invading the tissues of the eye, producing conjunctivitis, 
punctate iritis, keratitis and choroiditis. Blindness commonly follows (Strong). An 
eosinophile Icucocytosb is the rule. Diagnosb b made by demonstrating the micro- 
filarbe in the milky fluid aspirated from the nodules, or in adjacent pieces of skin 
shaved off and teased up in saline at 37® C. for microscopical examination. Trans- 
mission b by three different species of Simulium, the coffee flies living at a height of 
2500 to 5000 feet. The nodules should be excised whenever possible, especially 
those in the vicinity of the eyes. Some improvement in the ocular condition may 
follow this procedure. 

Two drugs, i.e., suramin and Hetrazan, are at present employed with some success. 
Suramin gives somewhat the better results. 

Suramin (Antrypol, Germanin). — ^For adults, 1*0 g. intravenously once every 5 
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days for 5 to 15 doses. Children in proportion. An initial dose of 0-2 g. b some- 
times given to test for idiosyncrasy to the drug, which shows itself ns pitrteinuria 
and oliguria wltli casts, appearing within 24 hours of dosage. Individuds reacting 
in this way should be given Hctnizan as an alternative. Toxic reactions related to 
the worm infestation also appear after 2 or 3 doses of suramin. They arc sinular 
to those described below, but usually less severe. 

Hetrasan . — For adults, 2 mg. per kg. orally once on the first day, twice daily 
on the second day, thrice daily on the third ana consecutive days up to the twenty- 
first day. Side-effects appear early after the first few doses and inaude burning of 
the eyes, congestion of conjunctival vessels, hard redema of the face and ears and 
sometimes of the limbs. Skin lerions may become cedematous and pruritus is often 
severe. Anthbtamine drugs relieve the reactions. 


DRACONTIASIS 

Dracunculus medinetau (Linrueus, 1756). — Guinea-worm disease is common in 
India, Persia and Africa. The adult female, measuring 40 to 120 cm.xO-5 to I’7 
mm., inhabits the subcutaneous and interstitial tissues, and takes some 12 months to 
reach the skin where it secretes some toxin producing a bibter which later ulcerates, 
and permits, on contact with water, the reflex discharge of embryos from the pro- 
lapsed uterus which perforates the base of the ulcer. The worm itself b often sur- 
rounded by a fibrous-tbsue canal. Fedtsebenko, in 1879, produced evidence that a 
Cyclops was the intermediate host. Man becomes infected by swallowing these 
crustaceans in dritddng water. 

Pathology.— Three factors are responsible for pathological lesions, namely, the 
worm, the embryos and secondaw bacterial invaders. The toxic substance tea^- 
sible for bibter formation may, it absorbed, lead to anaphylactoid symptoms, rft- 
mature ejaculation of embryos may produce subacute sterile abscess. Dactend 
invaders, especially Stapliyhsoccus aurtiu, Bact. toH and streptococci are respoMicIe 
for acute abscess, cellulitis, bubo, synovitis, arthritis and septicaemia; these compha* 
tions almost invariably result from the retraction into the tissues of a taut, elastic 
worm, broken during efforts to extract it. 

Symptoms. — Prodromal symptoms consist of an itchy, urticarial eruption (40 
per cent) which may be associated with vasomotor collapse, vomiting, d^ihiM. 
dyspneea and high eosinophilia, followed a few hours later oy bibter formation and 
ulceration (Fairley). The lower extremities are commonly involved (S6-5 per cat.}, 
and in decreasing frequency the arms, trank, buttodc and scrotum. Septic complica- 
tions are frequent, and contracture of tendons and fibrous ankylosis of joints 
times result. Neuritis and muscular rheumatism may be produced by calcined 
worms, which on radiographic exanunatioo show a pathognomonic, convoluted, 
moniliform shadow. 

Treatment. — ^This depends on the stage at which the patient is seen, 

ffi lactoid symptoms are best treated by injections of adrenaline (10 minims of a 1 ip 
Q solution). A bibter, if present, should be aspirated. Once an ulcer lias formed it 
must be treated with antiseptic dresangs and the worm subsequently extracted ttther 
by intennittent traction and massage, or by multiple inebions under local an^tne*^- 
The outline of the worm becomes more obvious u the tissues arc sprayed with cpri 
chloride. When the worm is closely convoluted the whole area may be 
en masse. The old method of gradual extraction by winding round a match and daiW 
douching with water until the uterus b emptied still has its advocates. Localise- 
abscess must be treated by passing a probe through the sinus and slitting up the c:^ 
in which the worm lies. Other complications are treated along general surgicu 
lines. 
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TRICHINIASIS 

Defimtioo. — disease produced by the embryos of Trichtnella spiraHs (Owen, 
1835) during their migration from the human intestine to the muscles. 

Etiology. — Infection is acquired by eating raw or underdone pork in \\hich the 
larva; have encysted. After the cyst walls have been dissolved by the gastric juice 
the cmbr}’os mature and breed in the small intestine. The gravid female bores into 
the mucosa, depositing hundreds of viviparous larvs (100x6/t) which reach the 
muscles from about the ninth to the fortieth day via tfic liver, lung and left heart. 
The adults are small M 1*4 to T6 mm.x0-0+ mm.; $ 3 to 4 mm.xO-6 mm.) 
and live only a few weefe, whereas encysted Jarvm may survive for 25 years, though 
they often eddfy within 6 months. Rats act as reservoir hosts. 

Symptoms.' — For the first week during the invasion period gastro-intestinal 
symptoms develop with nausea, vomiting, colic and diarthcca with perhaps blood and 
mucus ; then when migration of larvie commences myositis of the tongue, laryngeal 
and intercostal muscles and the diaphragm occurs, giving rise to difficulty of 8i\^ow- 
ing, speech and respiration. The muscles of the jaws, arms, legs and abdomen may 
also be involved with stiffness and pain ; the affected areas arc exquisitely tender 
and bard to the touch. Oedema, especially of the face, urticaria, leucocytosis ivith 
high eosinophilia, prolonged remittent fever (102'* to 104* F.) and sweating arc char- 
.ictcrlstic. Pulmonary features are common, and occasionally harmoptysis occurs. 
Cachexia develops and, findly, during the period of larval encystment, the patient 
may succumb from to.taania with respiratory disturbance and coma. 

DlagnosU.->-Eatly, the disease may be mbtaken for ptomaine poisoning, enteritis 
or d^ntery, and Uter for rheumatic fever or typhoitl. The intense eosinophilia 
should arouse suspicion, while later biopsy of a piece of the affected muscle such as 
the deltoid at its tendinous insertion will often reveal precystic or encysted larva;. 
Embnros may be found in the blood, especially from the twelfth to the twentieth 
day, by taking it with 10 volumes of 3 per cent, acetic acid and centrifuging the 
deposit. Intraderroal and predpitin tests arc often positive to an antigen manufac- 
tured from the embrj’os (Bachman). At a later stage, calcified cysts may sometimes 
be visualised by radiography. 

Prognosis. — Tlus largely depends on the intensity of the infection, the mortality 
rate varying in different outbreaks from 1 to 30 per cent. Convalescence is often 
slow and muscular atrophy may follow. 

Treatment. — Prophtlactic, — ^This depends on careful meat inspection, and 
adequate boiling of pork ; curing by smoking and salting is ineffective. Special care 
should be taken at necropsy to prevent infection. 

CoKATn'E. — No speeme treatment is known, but every effort should be made to 
ejpei tht sduk tfoems. Paegstircs sad giycena, saataaia, sad tarpsaiias 

arc employed for this purpose. 


CESOPHAGOSTOMIASIS 

(1) (Esopfwgostomum apiosteanvm (WBlacb, 1891). — This nematode frequently 
affects certain anthropoid apes and monkeys in West Africa, and not uncommonly 
num in Northern Nigeria. The rhabditifonn larvtc exsheathe in the cscum, invade 
the bowel wall and give rise to inflammatory nodules in which they develop ; later 
they erupt into Ae intestine and mature. Dysentery-like symptoms, with hirmor- 
rhage and occasionally peritonitis and sroticamua, may result. The o%'a are jndis- 
tingtushable from ankylostome eggs, but rortunately thymol, oil of chenopodium and 
carbon tetrachloride are specific for the adults (Faust). 
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(2) CEsophagostomum stephanaitomim (Raillet and Henry, 1909). — ^The adult 
worms present minor difFerenccs, and in the only human case recorded, by Thomas 
in Manaos, Brazil, nodules were found in the ileum as well as in the colon. 


ANKYLOSTOMIASIS 

Synonyms. — Uncinariasis*, HooVwonn Disease. 

Definition. — AnkylostomiaMs is caused by members of the family AnkyloslomiJtr. 
Five species may affect man — Anfy'hsloma duodenale (Dubini, 1843), Necalor meri- 
Cflijus (Stiles, 1902), A. vialayanum (Alessandrini, 1905), A. bTazilieme (Gomez dc 
Faria, 1910) and the A. caninim (Ercolani, 1859). The first two species commonly 
affect man, the third and fourth rarely, while the farv® of the fifth may cause creepbg 
eruption. 

^Etiology. — A. duodenale. — ^Adults 8 to 10 mm. X 0-4 to 0‘5 mm. ; $ 12 to 18 
mm.xl mm. Ova are elliptical, thin>$helled containing vitcJlus, segmented into 
2 to 8 spherules, and measure 55 to 65 X 32 to 4S/i. N. americanus. — ^Adults (? 7 to 9 
mm.xO-3 mm. ; $ 9 to 12 mm.xO-4 mm. The ova measure 64 to 75x36 to 40>i. 
The buccal armature of the two species differs. The capsule is smaller in N. amm* 
canus, and has an irregular border instead of the four ventral hook-like teeth of 
A. duodenale ; there is also a pair of semilunar plates. All subsequent description 
applies to both these parasites. 

When faces containing ova are deposited on moist earth the rhabditiform larva 
hatch out in 24 to 48 houn ; later they moult twice, developing into filariform Ian** 
which may remain viable for 3 to 4 months. On contact with human skin the latter 
bore their way into the blood-vessels, pass to the right heart and lungs whence they 
progress via the trachea, ecsophagus and stomach to their natural habitat in the 
duodenum and small intestine ; here they mature and breed, egg-laying commencing 
in about 5 weeks. The worms attach themselves firmly to the mucosa, feeding on 
blood and may cause local bleeding (especially A. duodenale), though the stools gener- 
ally give a negative test for occult blood. At necropsy tedema of the legs and sacrum 
is common, and effusions and petechue may involve the serous sacs. The heart 
is dilated and shows marked fatty degeneration, as do also the liver and kidneys. 
The duodenum and jejunum may present petechial hemorrhages, especially at points 
where the worms arc attached. 

Symptoms. — At onset the larv® may produce ankylostome dermatitis or ground 
itch, which clears up within 2 weeks unless secondary infection has occurred. In 
heavy infection symptoms may appear within 1 to 2 months. These are largely relited 
to the anffimia which is micfoc^c and hypochromic in type ; there is a low colour 
index, and an increased blood volume. The counts in a severe case would show 
erythrocytcs«='l,000,000 to 2,500,000 per c.mm. ; haemoglobin = lO to 25 per cent ; 
colour index = 0-5. Leucocytes arc notmal or slightly increased in number, and 
eosmophilia is characteristic. Mild cases may be symptomless, and it is uncommon 
for the well-fed European to develop aruemia unless hyperinfection be pre^t. 
Anaimia generally occurs in patients living on a borderline diet, poor in aniin^ 
nrfttein and irnn-containirnr fr>rt«4». Tr.nrti«rr>ti-lv 5r.r^rtp-d mav comotain 
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capacity for work and predisposing to secondary infections like pneumonia and 
dysentery. In Europe outbreaks have sometimes occurred in miners. 

Diagnosis. — microcytic, hj^ochromic anaemia, especially if associated with 
eosinophilia, should arouse suspicion in a tropical patient, and the stools should 
be immediately examined for ova, preferably by the Clayton-Lane flotation 
method. 

Prognosis. — ^The mortality rate is low, even in natives, the chief danger being 
anemia, which predisposes to intercurrent disease unless specific treatment be insti- 
tuted. Hook-worm infection is especially serious in children owing to its effects on 
their mental and phj'sical development, fn the well-fed European the disease rarely 
produces serious manifestations. 

Treatment. — ^PnoPiiYLAcrrc. — This includes the treatment of carriers, the sub- 
stitution of latrines for promiscuous defalcation, the proper disposal of night soil, 
the treatment of contaminated ground and the wearing of good shoes and boots. 
Sanitation in mines must be satisfactory. 

CuRATiN’E. — ^There are three specific drugs which are widely used in the treatment 
of ankylostomiasis : (1) tetrachlorethylene ; (2) carbon tetrachloride and (3) oil of 
chenopodium. Either tetrachlorethylene or carbon tetrachloride can with advantage 
be combined with oil of chenopodium, and this should be done whenever possible. 
After saline purgation, the object of wluch is to get rid of both drug and parasites, 
the stools should be examined and the number of worms recorded if time permits. 
In 7 to 10 days’ time the stools are re-examined; if ova have reappeared another 
course of treatment may be considered advisable. 

(1) re/raeAfopel/iylrntf.— Adult dosage 2 to 3 ml. This drug is effective against 
A. duodenale, N. ammeanus and Enler^m vermiatlaris. It is the safest and cheapest 
anthelmintic, and is given in a single dose, either in gelatine capsule or shaken 
«p with i to 1 oz. of magnesium sulphate in water; 1 ml. of oil of cheno- 
podium should be added or administered in a gelatine capsule. These are given in 
the early morning on an empty stomach. No food is permitted until the bowels 
have acted, and magnesium sulphate (4 drachms) should be repeated after 3 hours if 
necewary. 

(2) Carbon teirachhride. — Adult dosage 2 to 3 ml. This drug is of value in thread- 
worm and ascaris infestation, as well as in ankylostomiasis. The drug is given in a 
dosage of 3 ml., either in gelatine capulcs or in milk or in magnesium sulphate 
solution. It is administered in the early morning on an empty stomach, and food is 
'vilhheld until the bowels have been well opened — if necessary with magnesium 
sulphate. If available it is advantageous to combine this treatment with oil of cheno- 
podium. As a routine, l-S ml. of carbon tetrachloride and 0-5 ml. of oil of cheno- 
podium are administered in a mixture containing \ oz. of magnesium sulphate, and 
the same dose is repeated in 1 hour’s time. If necessary, a saline purge is given 3 
hours later. Carbon tetrachloride when administered in poisonous doses causes a 
central lobular necrosis of the liver, with fatty degeneration. Clinical evidence of 
poisoning include vomiting, hepatic pain and tenderness, jaundice, hsematuria, and 
temporary anuria. Fatalities have been repotted, and it is inadvisable to employ 
this drug to (1) alcoholics ; or (2) patients suffering from calcium deficiency, cirrhosis 
of the liver, or renal disease. A preliminary course of high protein dietary might 
lessen the tendency to or prevent hepatic necrosis developing in such cases. 

(3) Oj7 oJ chenopodiwn. — Adult dose 1 to 2 ml. This drug is effective against 
ascaris, as well as ankylostomiasis. Its therapeuric action is dependent on the ascaridol 
content, which is by no means always constant. It is best given in gelatine capsules, 
or It may be taken in an emulsion or in water mixed with other anthelmintics, such as 
tetrachlorethylene or carbon tetrachloride. If used alone, the drug may be adminb- 
tered m ^vided doses, i.e., J ml. half-hourly for 2 hours, or in a single dose of 
I ml. followed by a saline purge. Narcosis and other ill effects have followed its 
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administration, and cumulative effects have Iwen noted. Treatment should not be 
repeated under 10 days. In case of poisoning, digitalis and epinephrine have been 
found useful, but there is no chemical antidote. 

The effectiveness of treatment is detennined by tlic disappearance of symptoms, 
and of ova from the fmces as revealed by later microscopic examinations. 

Treatment of ansmia depends on : (1) eradication of the ankylostome infection', 

(2) a well-balanced diet containing mca^ proteins, fruit, vegetable, lipoids and vita- 
mins, and as regards the latter a whole-wheat bread Is most desirable if obtainable: 

(3) iron in large dosage*, (4) treatment of iotcrcurrent infections, such as malaria. 
Ground-itch may be treated with an ointment containing zinc oxide and salicylic 
aad. If there is secondary coccal infection, antiseptic dressings arc indicated. 


ASCARIASIS 

Definition. — An intestinal infection of man with the round \vorm Ascarh lumbri- 
coides (Liimsas, 1758). 

Etiology. — Adults <5 17 to 25 cm.x3 mm.; $ 20 to 40 cm.x5 mm. The 
eggs are yellow, elliptical, possess a thick outer shell and measure SO to70x40t(}S0ft. 
Ova passed in human feces develop in night soil, and the fertilised eggs, swallowed 
by man in contaminated water or food, pass into the intestines whcrc^ the larva 
penetrate the bowel tvall and migrate to the lungs, sometimes producing ascans 
pneumonia; tliencc, via the trachea and cesophagus, they reach the lotestme 
(Stewatt). Ova a^ear in the fa;cts in 2 to 2J months. 

Symptoms. — During larval migration urticaria, ascaris pneumonia and, more 
rarely, ascaris nephritis may occur. Pulmonary complications appear early in the 
first week and are generally transient in nature. Adult worms may produce syraptonss 
by toxic, reflex or mechanical means. Sensitised individuals occasionally develop 
rashes such as urticaria and osdema of the face, and in children, gnashing of 
the teeth, enuresis and convulsions may occur (ascaris dysentery), wlule masses 
of coiled'Up worms sometimes produce acute intestinal obstruction. Perforation of 
the intestine leads to peritonitis or localised abscess from wHch worms may be dis- 
charged. Wandering worms may produce appendicitis or obstruct the pancreatic 
or bile ducts causing jaundice, or reach the fiver producing liver abscess or chol^ 
cystitis. They have been known to enter the larynx and cause mdrma of the glottis 
or even to appear in tlie antrum of Highmore. 

Treatment. — Oil of chenopodium (1*5 ml.), carbon tetrachloride and tetja- 
chlorethjlcne (3 ml.) are specific remedies; in combination given as iri aniyw- 
stomlasis they are particularly efficacious (see Ankylostomiasis), Santonin (gr. a 
to 5) is the stock remedy; it may be given on consecutive or alternate days on 
three occasions combined with prefiminaty starvation and followed by castor oil; 
in children, where the dosage is proportionately low'ercd, it may be combined with 
scammony or castor oil. Hexylresorcinol in 1 g. doses is also recommended aM 
should be followed by a sa^e purgative. Worms sometimes lake 48 hours to K 
ejected, and the only index to cure is the permanent disappearance of ova. 


TRICHURIASIS 

Definition. — An infection of the human intestine vrith the whip-wonn Trichims 
triehiura (Linmeus, 1771), formerly known as Triehocephalut dispar, . 

_ iEtiology. — ^Adults, d 40 to 45 mm.; $45 to 50 mm. Ova are brown, barrel-snapt^ 
with tenmnal knobs and measure SO to 54x23^1. Man is infected by swallowing 
the fertilised eggs in food and water; on reaching the crecum the larv® are 
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liberated and attach themselves to the mucosa. Occasionally they invade the appendix, 
colon and terminal ileum. 

fijiDptoms. — Clinical features are generally entirely absent, but reflex symptoms 
are described in children and occasionally urticaria and eosinopbilia are Induced. 
Rarely verminous appendidtis and peritonitis may result, and possibly ca^cal lesions 
may open up the way for other infections. 

Treatment. — ^Thymol and oil of chenopodium may be effective, but worms arc 
often difficult to eradicate. 


ENTEROBIASIS 

Oeiimtion. — Infection by the thread or pin-worm Enterobius verrmcularts (Lin- 
naeus, 1758), formerly known as Oxyuris vermiailoris. Adults ^ 3 to 5 mm.; $ 10 
mm.xO-6 mm. The ova measure 50x 20/*, and are thin-shelled, colourless, plano- 
convex and contain coiled embryos ; they are rarely found in the feces, being mainly 
liberated in the perianal region from migrating gravid female worms at night, after 
the patient has gone to bed. The maximum length of the life cycle is 30 days, long- 
standing enterobiasis resulting from autoinfecuon via the infected fingers of the 
patient. 

Symptoms. — ^The worms inhabit the colon, and when the patient is warm in 
bed at night may produce great discomfort and itching by migrating out through 
the anus. Eczema and pruritus ani may result causing sleeplessness and neurasthenia. 
Sexual disorders, vesical irritability, frequent micturition, prolapsus ani and mucoid 
secretion may be observed, also in young girU vaginal discharge. Catarrhal appendi- 
citis sometimes occurs, and worms may wander into the stomach. 

Diagnosis. — Eggs are best demonstrated by swabs made from the perianal skin 
or by a moUtened camel’s hair brush applied to the anal folds and perianal skin. 
Less than 1 per cent, of proved cases have demonstrable ova in the fAces. Inspection 
of the anal region at night immediately when itching commences may reveal the gravid 
female worms outside the anal cand before they have had time to retreat to the 
rectum. 

Treatment. — ^The basis of successful treatment is the prevention of auto-infcction. 
This is best done by the most scrupulous care of the hands and nails ^^hich may 
become con tamina ted (1) by scratching in the anal region, especially during sleep, 
(2) when completing the anal toilet wim sanitary paper or (3) from infected clothes. 
The nails should be kept short, and the hands well washed ana scrubbed with carbolic 
soap immediately on waking, after defalcation and every time there has been possible 
contact with infected material or clothing. Bathing drawers or pyjamas should be 
'vom at night and sterilised each day, and infected children should occupy separate 
beds. Enemas of 4 to 8 fl. oz. of hypertonic saline solution should be injectw im- 
mediately the anal irritation commences, lor at &is time the worms are accessible 
and can be washed out from the rectum (Macarthur). After local bowel treatment 
each night yellow mercuric oxide ointment should be applied to the perianal region. 
Tbe process should be repeated each night whenever anal irritability recurs. If re- 
infection be prevented this measure alone will generally result in cure. 

Gentian violet appears to exert a specific lethal effect on the adult worms. Wright 
advoates special keratin-coated tablets of this drug, the adult dose being gr. I 
^rice daily before meals for 8 clays ; this course is repeated after a clear inten,-al of 
7 d^. Toxic features tndude anorexia, nausea, abdominal cramp and vomiting. 

/The disease often involves soeral members of the same family or several people 
hving in the same house ; it is advisable that they should be treated simultaneously 
to prevent reinfection. 

N. Hamilton Fairlet. 
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D. DISEASES DUE TO INJURIOUS ARTHROPODS 


TICK BITES 

Apart from relapsing fever, tulancmia, Russian spring-summer encephalitis and 
certain tj'phus-Iike fevers the bites of several species of ticks, including Dermacentor 
andmoni, D. uenKitw, liamophyialit punctala, Ixodes ridnus and I. holocychu-, may 
give rise to paralj-sis in man. Cases have been recorded from Australia, South Africa 
and the United States. The incubation period varies from several hours to 6 days ; 
the bites, which are generally situated on the nape of the neck, arc painful and ddema- 
tous, and the disease, which is afebrile, may dc fatal, espedally in children. The 
paralysis is of lower motor neurone type icscmWing that seen in infantile patal^is, 
and develops first in the legs and later in the arms and neck. In removing ticks 
the parasite should not be forcibly extracted until paraffin or carbolised oil 
Ixas been applied, as this causes withdrawal of the head and so prevents it being 
broken. 


MITES 

Apart from scabies, camel itch and copra itch, all of which are caused by differed* 
^ecies of mites, the scrub-typhus group of fevers are transmitted by larval mite*- 
The harvest mites of temperate climate cause considerable itching and akin, erythema, 
which comes on 12 hours after exposure and increases for 36 hours, sometimes per- 
sisting for several days. Mite bites may be prevented by anti-mite fluids, such « 
dibu^I or dimethyl phthalate applied to the socks and clothing ? they are treated by 
tvashing the legs with benzine, ^een soap or salt solution, while the itchIness may 
he combated, as in flea-bite, by the use of \ in carbolic lotion ot an ointment, com- 
posed of acid, carbol. (gr. 10), menthol (gr. 5), zinc oxide {gr. 60) and adip. pr®P- 
(1 02 .) (Roxburgh) may be used. Larval mites of the family Trombidida arc known 
to cause skin eruptions in various parts of the tropics. One, in the Wcst_ Indies, 
produces red mite dermatitis (betc rouge), the little crimson spot in the middle of 
the itchy papule being diagnostic : another, in Mexico, has a predilection for the 
skin of the eyelids, prepuce and axilla. Owing to the fact that many adult nutes 
have never been identified, species names are not generally available for the 
Scrub-itch commonly results from the bites of tcombiculid larval mites, such as 
T. minor in Australia and New Guinea (cti/e Tsutsugamushi Disease, p. 288). 


TONGUE WORMS 

The adults, which are degenerated, segmented arachnids superficially rcseflihling 
tape-worms, live in the lungs or nostnis of certain carnivora or ophidia, and deposit 
their eggs on vegetation ; when these are eaten the larvm encyst in the viscera of the 
intermediate host. Several species liave been reported in man, including Linguolm 
serrata, whicli occurs in parts of Europe and Brazil, die larvie encysdng lianiJessly 
in the human liver, and Porocephalus amillatus, which encysts in die mesentery^ 
liver and lungs. This infection is not uncommon in the Belgian Congo. Fulmonap' 
symptoms have been reported, and sometimes the larval forms wander free iu 
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peritoneal cavity. If the cj’sts have become calcified they may be detected by radio- 
graphic examination ; otherwise the disease is only recognised at necropsy. No 
treatment is known for either linguatulosis or porocephaliasis. 


INSECT BITES 

Apart from specific disease transmission, bites from mosquitoes, biting flies, 
midges, lice, fleas, bugs, bees, ants, wasps and hornets may cause considerable in- 
convenience to man and occasionally result in local sepsis or septicemia which may 
end fatally. Mosquito bites occasionally give nse to streptococcal septicemia, and 
those of horse-flies to anthnet. 

Locally, insect venom may have haemolytic, ncurotoxic or irritant effects producing 
limited inflammation or dermal whealing of anaphylactoid oi^in dependent on 
previous sensitisation, as Boycott has proved for midge bites. The stings of bees, 
wasps and hornets are invariably painful, and in certain situations like the tongue and 
fauces may lead to respiratorj' obstruction, or in the larynx to death from mdema of 
the glottis. Anaphylaxis may follow bee or wasp stmgs in a sensitised individual. 
Such patients have been knorni to develop profound vasomotor collapse, become 
comatose and die in 20 minutes. In a case of wasp sting seen by the writer, the 
patient, who gave a histoiy of having been stung on the scalp 6 years previously, was 
again stung on the third right finger ; a wheal about 2 cm. in diameter rapidly ap- 
pealed vviUi surrounding erjihema, and within 5 minutes the patient developed 
headache, lacrimatioo and injection of the conjusetivx. Giddiness, nausea, severe 
vomiting, rapid low tension pulse with vasomotor collapse, genei^ised urticaria, 
especially involving the arms and neck, and respiratory distress followed ; 3 
hours later the general condition was greatly improved, but next day there was 
a large, puffy, painless swelling involving the subcutaneous tissues of the whole 
hand. The early and lace local effects closely resembled those observed in the 
immediate and delayed intrademul reactions for hyperseositiveness to helminthic 
protein. 

Treatment — Mosquito, midge and fly bites may to a great extent be prevented 
fay the use of dimelhylphthalatc. They should be treated by the immediate applica- 
tion of iodine, the subsequent itching being relieved by a I in 20 watery solution 
of carbolic or a 1 per cent, alcoholic solution of menthol. In bee and wasp stings, 
the sting should be carefully lifted or scraped out, as pressure expels the contents 
of the pobon sac. Ammonia, alkaline soap or methylene-blue may be applied locally 
for the acid bee stings, and vinegar for the alkaline wasp stings. Adrenaline (min. 
10 of 1 in lock) solution) should be immediately injected subcutaneously whenever 
anaphylactic symptoms develop. Sepsis is treated along the usual lines. 


MYIASIS 

Definition. — ^An invasion of the tissues by larvs of dipterous insects. 

^tiology. — ^Many flies deposit their eggs or larvs in decomposing discharge, 
and in the tropics wounds should always be protected as well as natural orifices dis- 
charging pus or fetid material. Larv’se of special flies may develop in the nasal cavities, 
the ear, vagina, urethra, skin or in the intestine, and the fly Wohlfartia magnijica may 
deposit its eggs in the conjunctival sac with serious consequences. Two chief varieties 
are distinguishable — the dermal and the intestinal. 

Screw-worm Flies. — ^T wo species of flics of the genus CochHomyia infect man 
m tropical and subtropical America. The adults measure 9 to 10 mm. in length 
and are distinguished from the ordinary green-bottle (Lucilia) by the black linear 
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dorsal marks on the thorax. C. omentam lays its eggs in large numbers in open 
wounds or discharging orifices ; the e^s hatch out rapidly and the larvae generally 
take about 4 to 10 days for development; when folly gro%vn they superficially resemble 
3 screw and are about wo-tlun^ of an indi in length. Tliey bore Into healthy as 
well as necrotic rissue, causing great destruction locally and produce foul*smellmg, 
suppurating lesions. Nasal imcction causes much pam and swelling and is oftni 
assodated with a sensarion of crawling ; occasionally larv® crawl out or are expelled 
by sneezing. They may invade the accessory sinuses, bore their through the 
bones and penetrate the skuU, produdng purulent meningitis. The vagim and ear 
may also be attacked, and the middle ear destroyed. The mortality rate for nasri 
and aural myiasis is approximately 8 pec cent. The larvsc of Cochliomyia mactUaiia 
are often found associated in the same wound with C. americana as a secondary or 
later Lnfecuon, being apparently attracted there by the foul-smelling, purulent dis- 
charge ; its larvse invade necrotic rather than healthy tissue, and for this reason are 
of less importance medically. 

Treatment. — This consists essentially in covering all wounds and discharging 
orifices and avoiding sleeping during the day except under nets or in screened liouses. 
Larv® can be remo%’ed from wounds by local application of antiseptic lotions or 
chloroform water. In nasal myiasis larv* may be anasthetised by the local applica- 
tion of chloroform, ether or benzol on a pledget of cotton wool or by the use of an 
atomiser. Irrigarion with 15 per cent, diloroiorm in liquid paraffin is also effcclhe. 
If the larviB arc not removed by blowing the nose or sneezing they must be removed 
by forceps. The accessory sinuses may need to be opened up surgically in seme 
instances. _ 

The Mosquito Worm (Ver macaque, beef worm) [Dennaiohia Ao/n/htr).— This 
fly, common in Central America and adjacent parts of South Ameria, measure 
14 to 16 mm. in length, has a yellow head with brown eyes, a greyish tliorax and daw 
metallic-blue abdomen. The eggs somehow become glued to the under-surface w 
mosquitoes (particularly of tlie genus Jfanthinosoma), biting flies and even ticks, and 
in this fashion the Urvs are conveyed to the human skin where they invade the dssuw 
via the puncture wound. A boil or warble results, containine a central opening 
through which the maggot breathes, discharges black excreta and later escapes to the 
ground where it develops into a chrysalis and finally a fly. Cattle are also affected- 
Hadwen and Bruce have described a retoatkable anaphylactic condition in oxen and 
sheep infected with larvjE of w’arblc flies (Ifypoderma bovis, H. lineatiim and CErfrar 
oca) characterised fay dyspneea, salivation, lacrimation, incontinent sphincters, vas^ 
motor collapse, cyanosis and even death. This nxzy be experimentaly induced by 
injections of larval protein extracts or may result uom natural trauma during life. 
Similar clinical features have not yet been recognised in man, though they probably 
oexur. 

Treatment. — Natives kill the larvic with tobacco juice. The opening should 
be enlarged with a bistoury and the maggot removed with forceps ; the cavity soon 
heals if treated antiscptically. 

Ver DU Cayor or Tvmu Disease, — This disease, common in Central and lVet 
Africa, is due to the larvs of the Tumbu fly, Cordylobia anthropophogB, which is 
8*5 to ll'S mm. long, yellovvish in colour, with black abdominal spots. The eggs are 
laid on the ground or dothing, and the emerging larvas bore their way into the 
by means of mouth-hooks. The first symptom is a pricking sensation, followw by 
the appearance of a boil with a central opening or warble which commonly affects 
ffie forearms, scrotum, buttocis, thighs and scalp of children and often becomes 
inflamed. The larva tries about a fortniebt to mature and then escapes via the caitfiu 
hole through which its faices were previously excreted. Sometimes the cavity sup* 
purates. Blacklock and Gordon wnionstrated an acquired local skin immunity 
against cordylobia larva; in guinea-pigs subjected to previous infection. 
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Treafment. — The aperture is eolaiged if necessar)', the maggot squeezed out 
and tlie cavity Rented antiseptically. The application of paraffin or chloroform 
facilitates estraction. 

The Congo Floor Maggot. — The adult fly, Auckmeronma luteola, is found 
throughout tropical Africa ; it deposits its eggs on the floors of huts and outhouses, 
and when the larvs have hatched out they suck the blood of people sleeping on the 
groimd without causing pain. The larvse crawl actively, are 15 mm. long and consist 
of eleven segments. The adult is orange-yellow in colour, with longitudinal dorsal 
stripes on the thorax, and measures 10 to 12 mm. in length. Prophyhixis consists in 
sleeping on raised beds and the eradication of larva: from the earth floors of infected 
huts. 

Intestinal Myiasis. — Fly larvs are common in human feces ; generally they 
are deposited after defsecation, but sometimes they originate from the intestine, the 
eggs being swallowed by man in food. Many spedes have been described, the genera 
Sarcophaga, Fannia, Apiochata and Anthon^a furnishing the majority of examples. 
Fannta camcularis accounts for most cases in Europe. Gastro-intestinal symptoms 
may be mild or severe and include malaise, vomiting, diarrhcea and severe griping. 
General toxic features may include fever, rigors, headache, thirst and vertigo ; even 
convulsions have been described. The bile ducts may also be implicated. 

Treatment. — Castor oil is generally suffident, but thymol, filix mas, santonin 
and turpentine have also been recommended. If larv® are vomited an emetic should 
be given. 


SPIDERS 

Though spiders (Aranes) generally possess poison glands and inject venom into 
their prey, only a few species, mostly of the genus Latrodeetus, are dangerous to man. 
Experimentally such venoms may slow the pulse and respiration, and produce tetanoid* 
like spasms and bronchial contraction in guinea-pigs. These red-marked spiders 
include L. mactans in America (known as the black widow), L, hasteltii in Australia 
and New Guinea, L. geomeUieus, L. eoncinms and L. inaistineius in South Africa 
(knoppie spider) smd Z. tredecirnguttatus in Eastern Europe are amongst the most 
dangerous spedes. The female often weaves its web and lays its eggs on the imder- 
side of privies ; if disturbed it is liable to bite man on the genitals, buttocks or thighs 
during the act of defecation. The bite itself may or may not be felt as a local pricking 
sensation ; local swelling, sdema and numbness may follow. Within a few minutes 
to an hour agonising severe cramping pains often set in, involving the muscles of the 
abdomen, legs, back and thorax. Intestinal colic due to muscular spasm may follow 
and in some instances paraij'tic ileus may supervene. Fever, sweating, respiratory 
embarrassment, pariesthesia and sometimes priapism follow. The reflexes are hyper- 
active and there is increased pressure of the cerebrospinal fluid. In Peru the “ prun- 
ing spider ”, ClyptocTonlum gasleracanlhmdes, causes local gangrene, hamaturia and 
ncutotoxic syropioms. Kobert noted oxyhemoglobin and methamoglobin in the 
urine of persons bitten by the “ cross spider Epeira diadema, and Sachs found in 
its venom a powerful hsmolysin. Probably many other spider venoms, like zootoxins 
generally, exert agglutinative, hccmolytic and neurotoxic effects. The tarantulas, on 
the other hand, give rise only to minor symptoms, though any spider with an effective 
biting mechanism may produce secondary bacterial infection. 

Treatment. — If seen early, treatment consists in immediate ligature if practicable, 
incision and suction, or washing out the wound witli permanganate solution. Specific 
antivenene, if available, is effective. Morphine may be necessary to relieve pain, and 
injections of calcium gluconate (10 mL of a 10 per cent, solution) for laryngeal and 
muscular spasm. Intravenous saline and dextrose solution, and injections of nike- 
thamide (Coramine) and pituitary (posterior lobe) extract assist drculatory failure. 



340 


DISEASES DUE TO METAZOA 


CENTIPEDES 

The Scolopcndrid$ possess poison glands which discharge at the apices of a pair 
of specialised <ja\vs taking the place of the first pair of legs. The small centipede 
gives rise only to local roanifestalions associated perhaps svith an erysIpclas-like 
eruption, but the tropical species, Seolopendra gigantea, may cause around the punc- 
tures lo<^ necrosis and lymphangitis ; hcadaclie, vomiting, fever, coma and, in chil- 
dren, even death may follow. T.^catment is similar to that of spider bites. Strong 
ammonia applied loc^Iy is useful. 


SCORPIONS 

Scorpions possess paired poison gUnds in the post-anal segment of the spined 
tail ; this is dimst forward into its prey which is held in position by the formidable 
pedipalps. Scorpions in the tropics not infrequently kill children, and occasionaUy 
adults, and several species of the genus Buthta and Centruroides, as well as Euscorpm 
italicus^ Tilyus bahiensis and Cenlturus exUtauda, etc., are much feared. The bite u 
most painful, and toxic symptoms may include fever, sweating, drowsiness, dyspn^ 
vomiting, diarrhoa, muscular cramps, trismus, stiffness of the neck, muscular paresis, 
respiratory failure and coma. The reflexes are hyperactive and strabismus and con- 
vulsions may occur. Hremorrhage from the ^tro-intestmal tract or lungs « 
reported. Secondary bacterial infection is not uncommon. Local treatment may 
be instituted as for spider bite, and the immediate application of strong ammonia 
or a local injection of Novocaine and adrenaline relieves the pain. The intravenous 
injection of specific antivenene, prepared by inoculating scoroion venom into torses 
has greatly lowered the mortality rate amongst children in Upper Egypt and South 
America. 

N. Hamilton Fatrlet. 


E. DISEASES DUE TO SNAKES AND 
POISONOUS FISHES 

SNAKES 

Ophidiasis or snake poisoning results from the inoculation of venom by snakes 
of the families colubrid* or viperid®; non-poisonous spedes occasionally cause 
death through septic infection following their bites. 

^Etiology. — Snakes are camjvotous, and Alcock and Rogers showed that even 
non-poisonous spedes may have poisonous saliva. The venom is simply a spedalised 
secretion of the parotid (poison gland) utilised in killing and digesting prey, while 
the fangs are modified maxilla^ teeth anteriorly grooved in the colubrid®, and <»m* 
pletely canalised m the viperid®. The biting mechanism is vastly superior in the 
vipers since the fangs are longer, and capable of considerable forward rotation, 
whereas in the colubrines they are generally shorter and less mobile. In biting, the 
snake strikes with great speed, opens the jaws, rotates forward the fangs, snaps the 
jaws together and ejecta its venom from the poison gland via the duct and fang into 
the tissues in one almost instantaneous movement. The vipers withdraw 
ately after biting. The colubrines often himg on to the bitten part and may need 
to be forcibly evulsed : to inject venom effectively they must have the lower jaw 
fixed, and though their venoms are more polmnous the yield is, as a rule, considersWy 
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less than that of the \ipers. The toxic action of venoms is mainly dependent on 
(o) proteolytic enzymes, (b) phosphaUdases and (c) neurotoxins. The proteolytic 
enzymes, so well represented m viperinc venoms, digest the tissues and damage the 
vascular endothelium (harmorrhagin), leading to the escape of blood and the liberation 
of histamine which causes extensive local redema and gives rise to symptoms of 
cardio-\'ascular failure (Kellau’ay). The coagulant properties of venoms are due 
cither to a direct coagulation of the fibrin by the venom or to the conversion of pro- 
thrombin into thrombin (Eagles). The phosphatidases cause hsemolysis and also 
directly affect the heart and circulafioo; the acceleration of venom hsemolysis by 
lecithin is attributed to the transformation of ledthin into lysolcrithin, which is itself 
actively hxmoij’tic. The neurotoxin formed in coiubrine venoms has a strong peri- 
pheral effect, paralj'sing the sensory, proprioceptive and motor nerve endings. Paresis 
of the musculature is due to the curare-like action on the motor endings and a further 
direct action on the musde itself (Kellaway). 

Patholoj 5 ^. — In coiubrine bices there is a congestive mode of death from peripheral 
respiratory failure, assodated with fiuid blood, a dilated right heart and congestion 
and adema around the fang puncture. In fatal viperine bites there is haemorrhage, 
thrombosis and digestion of tissue locally, assodated with a spreading gelatinous 
edema resembling *' red currant jelly ”, which sometimes involves the subcutaneous 
tissue of the whole limb ; multiple btemoirhages are found in the viscera, serous 
membranes, etc. Ante-mortem clotting b present in small animals, but not in man 
where the blood is fiuid unless, as rarely happens, the fangs enter a vein : death 
results from cardiac failure, peripheral circulatory failure, secondary bxmorrhage or 
septic infection and local gwgrenc. 

Symptoms.— The dinical picture depends on the quantity and quality of the 
venom injected. Symptoms appear generally within 10 minutes to 2 hours after 
the bite, nausea, faintness ana vomiting being characteristic early manifestations. 
Cardio-mcular shock foUon’s both coiubrine and viperine bites ; paretic features 

f redominate in the former, and general hamaorrhagic manifestations in the btter. 
Q coiubrine bites the fang marks ore not always visible, and pain and local swelling 
are TPinim a! ; riiese features, however, are marked in the case of viper bites, which 
show in addition much hsmorrhagtc oozing. Histamine shock probably accounts 
for the cold extremities, blanched, white skm, low blood pressure, vomiting, rapid 
thready pulse and extreme prostration. Psychical shock b sometimes an added factor, 
and may produce a somewhat similar picture in terrified natives bitten by non- 
poisonous snakes. In the earlier stages in coiubrine bites the muscular weakness, 
ataxic gait and blurred speech may produce a picture simulating alcoholism, and 
diplopb, ptosb and blunting of sensation are not infrequently added; later there 
is inability to swallow, the tongue appears swollen, saliva dribbles from the mouth, 
the breathing, which was at first stimulated, becomes shallow and slow, and in fatal 
cases cyanosis, coma and convulsions of asphyxbl origin ensue ; the respirations 
may become costal in type and death occurs from peripheral respiratory failure. 
Hremorrhagic extravasations (viperida?) may lead to cutaneous petechi®, epistaxb, 
hiemoptysb, hamutemesis, himaturia and melaena. In the early stages the gums 
may ooze blood and the urine contain red corpuscles. 

Complications. — ^Blunting of the cough tefiex and paresb of the muscles of 
deglutition may be followed by insulBation pneumonia. After krait bites an acute 
ascending spinal paralysis has been recorded. With viperine poisoning, local sup- 
puration and gangrene sometimes necessitate amputation. 

Course. — Death may occur within 20 minutes or many days later from com- 
plications. 

Diagnosb. — Generally this is not difficult, but cases may need to be differentiated 
from alcoholbm and the bites of non-venomous snakes and scorpions. The grooved or 
canalised anterior fengs in the upper jaw ir^e identification of a poisonous snake easy. 
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Prognosis. — This depends on the amount of venom injected, the cfBcacy of local 
treatment and the availability of specific antirenene. Even trith really deadly snakes, 
factors such as clothing, inefecient biting or a poor venom yield may prevent a lethal 
dose being injected, and this fact accounts for many extravagant claims regarding the 
value of weird cures. Most first-aid measures arc useless since the ligature is applied 
ineffectively or too late, and once a lethal dose of venom has been absorbed into the 
circulation, antivenenc given intravenously is the only measure that will save life. 

Treatment. — ^pROPiiytAcrrc. — Snakes bite man more often by accident than 
design, and in snake country a little knowledge and common sense regarding the 
natural habits of the ophidia, the use of torches or lanterns in walking along roads 
at night and the wearing of strong boots and le^ings would greatly lessen the incidence 
of snake bite. Every second case is bitten bclovr the knee. 

Curative. — Only two methods of treatment arc of recognised value after a lethal 
dose of venom has been Injected into tl»c tissues : (1) Immediate ligature which dcU)'S 
absorption of venom, followed fay such local measures as incision, excision, suction 
or the injection of chemicals, the object of which is to remove or destroy inocula^ 
venom before a lethal dose can be absorbed ; (2) the intravenous injection of specific 
antivenene. By temporarily prolonging life, efective ligature may enable antivenene 
to be given in otherwise fatal cases. 

Local measurei . — The most important local measure is the immediate applica- 
tion of a tourniquet, as every minute's delay increases the chances of the absorpnon 
of a lethal dose of venom into the general cii^atjon. Pressure must be applied over 
a single bone proximal to the heart, i.e. over the femur in foot and leg bites, and over 
the humerus m bites on the hand and forearm ; in finger and toe bites a boot bcc 
may also be tied at the base of the implicated digit. Complete ataris of the citcuIatioD 
has to be attained as judged by blanching of the nails and failure of incisions to bleed. 
Thick rubber tubing (l-m.) is an ideal tourniquet, but in the field, strips of clothing, 
loosely knotted and twisted with a stick, are effective ; eveiy 20 minutes the tourniouet 
should be loosened for 30 seconds to flush the iunb wit!) blood. The skin should be 
washed with permanganate or antiseptic (if available), and if the tourniquet has been 
applied shortly after the bite and antivenene be not immediately available, it ma) be 
worth while making incisions over the fang punctures and then applying mechanicsl 
suction, preferably with a breast pump or a Bier's suction glass, with the object of 
extracting the venom from the tissues. Where ligature is inapplicable as in body 
bites, excision of the bitten area and washing with permanganate solution, followed 
by mechanical suction, is the best local treatment. 

Antivenene . — Whatever the local treatment may have been, specific antivenene 
must be given intravenously as soon as possible. Specific polyi^ent antivenencs are 
now available for the common deadly snakes of India, Africa, South America and me 
United States, while monovalent antivenenes are available in certain other countnW- 
Polyvalent antivenenes are mixtures of specific antivenenes and generally are only 
life-saving when the venom of the particular species of snake which has bitten the 
patient has been utilised in their manufacture. Some antivenenes are now being 
put up in concentrated form in a dried state. Antivenene must always be given 
intravenously and the dosage varies inveisely with body weight— diildren tccemng 
mpeh larger doses than adults. No patient is too ill to receive it, and ewn those 
with most severe paralysis may recover ; after its injection patients must be kept 
under careful medical observation as paralysis may reappear and further antivenene 
injections be necessary to save life. Infiltration of the tissues with antivenene lO 
the vicinity of the bite may be useful (Ktz Simmons). 

General meon/ref. —ratients must be kept warm and at rest. Black coffee and 
sal volatile may be given early, and itijecdons of cortin, adrenaline or pituitary 
(posterior lobe) extract and of reconstituted plasma, followed by isotonic dextrose 
j;5 per cent.), administered for drculatorysbodc. Nikethamide (Coramine) has value 
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as a respiratory and circulatory stimulant. Artificial respiration may prolong life, 
so permitting tnc administration of antivenene. It is important in cases with pluryn- 
gcal paresis to swab out the throat and keep the head low when the patient vomits ; 
food should be withheld, and, if necessary, fluid given through a stomach-tube. 


POISONOUS FISHES 

In tropical waters casualties from poisonous fish are not infrequent. The effects 
of jelly-fish stings vary wth different species; many are harmless, others produce 
lo^ features such as urticaria, cedema, marked itching, burning and erythema, 
sometimes followed by vesicular dermatitis or actual sloughing and ulceration. 
Systemic symptoms may follow rapidly and include lacrimation, coryza, muscular 
pains, constriction of the chest, dyspno^ and cardio-vascular shocL Deaths have 
been reported. 

Fish of the genus Murema bite with their powerful, grooved teeth down which 
poison from the venom sac enters the tissues ; many harmful species are known, and 
their venom may have a depressant action on both the cardiac and nervous systems. 

In other fish, such as the sting-rays, there are barbs in the dorsal fin or elsewhere 
connected with poison glands and these may produce not only severe inflammation 
locally, but ncurotoxic features. Tetanus organisms may simultaneously be inoculated. 
Certrin species of Traehinus, such as T. draco found in the Mediterranean, and of 
SeoTpeena, such as 5. scropha inhabiting tropical waters, are particularly dangerous, 
causing excrudating pain and local irritation, odema, paralysis of the part, collapse, 
dj-spneea, delirium and even death within 24 hours. Septic infection may follow. 
Docal treatment as for snake bite should be adopted. Infiltration of the tissues 
with procaine hydrochloride (Novocaine) (2 per cent.) b often advisable for relief 
of pam, and morphine also may prove necessa^. 

N. Hamilton Fairlet. 



SECTION IV 

DISEASES DtJE TO CHEMICAL AND PHYSICAL AGENTS 

PLANT POISONS 

There are more than 200 varieties of British plants which are poisonous to human 
beings. They may either be eaten unintentionally or in mistake for othera kno;rn 
to be edible, and even plants grown for iheir food value may sometimes be dangeious. 
They are rarely the instruments of murder and suicide. 

Some of the more poisonous belong to the Solanaces, including deadly nightshade 
(Atropa belladonna), henbane (Ilyotcyamis ntger), thomapple (Datura flramom'um), 
woody nightshade (Solanum dulcamara) and black nightshade {Solarium ntger). Berries 
of deadly nightshade may be mistikcn for cherries, its leaves taken as dried herbs 
and even consumption of the meat of rabbits which have fed on the leaves has been 
known to cause poisoning. Suicidal attempts have been made with the seeds of h«- 
bane and thomapple. The Solanaceous plants owe their toxic effects to the alkaloids 
hyoscyamus and hyoscine, but the plants of the j^enus Solanum contain, in addition, 
the solanine alkaloids which are protoplasmic poisons and himolytic agents. These 
alkaloids are present In the leaves of the tomato (5ol<muiM lyeopersicum) and po^to 
{Solanum tuberosum) and even in the tuber of the potato when methods of cultivation 
or stoniee arc faulty. In epidemics of potato poisoning headache, nausea and vonuws 
are early symptoms, and in severe cases nephritis, hatmoglobinuria, neurological 
disorders or cardiac arrest may occur. 

Umbelliferous plants have been responsible for many deaths because of the 
similarity of their roots to parsnips and their leaves to parsley. They contain the 
coniine alkaloids which cause paraly’sis of motor ner\’e terminations and stimulation 
followed by depression of the central nervous system. Water dropwort ((Enanthe 
fistulosa) is the most notorious, but horsebane (Enanthe phellandrium eroeata), cow* 
bane {Cicuta virosa), common hemlock (Conium mamlatum), wild celery (Apium 
graveolens), wild parsley (Carum petroselinum) and fool’s parsley {^Ethusa cynapium) 
are also dangerous. 

The most poisonous of the Ranunculacece is monkshood [Aeonitim napelltts) which 
is often mistaken for horseradish. Its action is due to the highly toxic alkaloid 
aconitine, whidi gives rise to prickling of the skin and pharynx, respiratory paralysis 
and ventricular fibrillation. Anemone {Anemone nemorosa), clematis {Clemohs 
vitalba) and tnatsh marigold {Caltlia palustrts) are poisonous during certain seasons 
and the fetid helleborine {Helleborus frgtrdus) throughout the year. The fresh sap 
of the marsh marigold and of the wafer-buttercup {Ranuneulus aquatHis) contai^ 
anemonin, which causes vomitinc, blistering and dermatitis, and the root of the 
Christmas rose {Helleborus niger) is the source of helleborein, a glycoside which has 
an action similar to that of digit^ but U not absor^d from the gut and results only 
in diarrheea. The stems and leaves of celandine {Ranuneulus ftcaria) are also poisonous. 

Seneclo of the Compositas family is the lai^est genus of flowering plants and m 
South Africa is responsible for a fatal tUsease of animals and humans. Senecio ili^ 
foKus and S. burriieffigrowaswecdsinthewheat fields and when the wheat is cuUw 
in old-fashioned mills where winnowing is inefficient their seeds are ground wm 
the wheat gr^n into me.i llajmotrhage occurs in various organs, particularly the 
liver, and the symptc'^.v ^iruduced are nausea, vomiting, severe abdominal p^* 
hsmatemesis, ascites £i-.' jundice. Although Senecio disease has not been d«cnbeil 
in Great Britain the toxic a.'<<3iotds have been extracted from Ragwort {Senecio jocoieo) 
and other British species. Tansy {Tanacetum vulgare), also one of the Composite' 
was once used as an emmenagogue, ecbolic and anthelmintic, and half an ounce 0‘ 
314 
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the oily extract, which contains thujon has been known to cause convulsions and 
coma, with death in 2 to 4 hours. 

Poisonous plants of the Lily family include one of the autumn crocuses {Colchicum 
autumnale), wild bj-acinth (Scilla nomcripta) and jonquil {Narcissus jonquilla). Col- 
ckicum autumnale may cause vomiting, diarrhoea, ascending paralpis and death due 
to the alkaloids colchicine and colchiceine. 

Hemp, white bryony, spurge, foxglove, horse-chestnut twigs and the stems and 
seeds of convoKmlus and cuckoopint are all poisonous, and not only has death resulted 
from eating yew but also goats having eaten the plant have caused children drinking 
their milk to have gastro-enteritis. Poisonous berries not already mentioned include 
those of honejsueme, guelder rose, mountain ash, dwarf elder, blackbryony, yew, 
budeherry, sea buckthorn, snowberry, privet, berberis, mezereon, spurge laurel, 
common laurel and the fetid iris of the south, and at Christmas the berries of mistle- 
toe, holly and a species of Jerusalem cherry {Solanum psetidocapsicuni) are especially 
important. The seeds of laburnum, juniper and daphne and the kernels of almond 
are also dangerous. 

POISONOUS FUNGI 

These include the ergot of rye and certain mushrooms which are sometimes eaten 
in mistake for the edible varieties. 

Ergotism. — ^The fungus Claciceps purpurea grows as a parasite on rj'e, and in 
its mature form it protrudes as a spur, grey or purplish black in colour, between 
the leaves or glumes of the rye head. Because it is ground with the rye grain into 
dour, epidemics of poisoning are more common in countries such as France and 
Russia where rye bread is a staple article of food. Ergot contains at least ten alkaloids 
including ergotoxine, ergotamine, ergometrine and a number of bases including 
histamine and tyramine. They are present in varying proportions, which accounts 
for the complexity of the clinii^ picture of poisoning. 

Symptoms. — 'The onset of the illness is usually gradual over a period of weeks 
or months, although in some cases it is rapid with premonitoiy symptoms for only 
2 or 3 days. These include nausea, vomiting, diarrhcea, headache, vertigo and lassi- 
tude. Parasthesiffi described as tingling, pricing, itching or numbness are character- 
istic. In the gangrenous type of ergotism there arc severe pains, par^thesia; and 
spelling of the extremities followed by gangrene of the fingers and toes. In the 
spasmodic type painful muscular contractions seize the limbs, and the fingers and toes 
are powerfully flexed and adducted. The posture may resemble tetany, with which 
the condiflon is sometimes confused. The patient may be thrown to the ground when 
the spasms are generalised and they may assume a convulsive or epxleplmd form. 
Absent knee- and ankle-jerks, ataxia, impairment of sensibility and loss of pupillary 
reaction to light are found in the tabetic type. Lower motor neurone lesions, cervical 
sjTnpathetic paralj'sis, loss of upper limb refle.ves and hj^poarthesis in the cervical 
and dorsal regions have also been described. There is often a toxic psychosis causing 
either excitement or hypomania with hallucinations and delusions, or anxiety, melan- 
cholia and stupor. Uterine hsemorrhage or abortion may complicate pregnancy. 

Prognosis. — In acute poboning the outlook b good, although old and debilitated 
patients may die from cardio-vascubr colbpse or following severe and prolonged 
spasms. Permanent sequehs include loss of fingers and toes from gangrene, hemi- 
plegia, dementia and visual impairment due to cataract formation. 

Treatment. — ^Atropine is sometimes an effective antidote. Sedatives may be 
required when there are mental symptoms. 

POISONOUS MUSHROO.MS 

Amanita phalloides and Amanita muscarta arc the most important pobonous 
mushrooms. 
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(a) Amanita phaUoides. — ^This contains the deadly substance, phall'm or amanita 
toxin. The susceptibility of children is grater than that of adults. The ingestion 
even of part of a plant may result in poisoning and the mortality mte is high. After 
a prodromal period of 4 to 24 hours, acute abdominal pain, vomiting and dianhaa 
occur. The vomit and stools may contain blood and mucus. Anuria may occur. 
Short periods of remission may follow, but usually rvithin a day or two jaundice, 
cyanosis and coldness of the extremities dev'clop. In fatal cases coma supervenes. 
When poisoning is less severe, the symptoms abate in about a tveek and the patient 
is well within 4 weeks. 

{b) Amanita muscaria, — ^Thls contains muscarine. After a small dose the patient 
becomes mildly excited, and the fungus is used by Siberian peasants to induce drunken- 
ness. After larger doses the first symptoms appear within 2 to 6 hours. They are 
salivation, sweating, retching, vomiting and diarfhcea. Giddiness, confusion and 
Iiailucinations rapidly follow, and the pupils become contracted and fail to react to 
light or on accommodation. Amaurosis and diplopia may occur. Although the 
symptoms ate violent the mortality rate is tow. In all cases of mild poisoning the 
prognosis is good. 


EFFECTS OF TOBACCO 

Tobacco is obtained from the dried and cured leaves of Nuotiana iahaaim L, It 
derives its botanical name from the island of Tobago and from the name of the 
Frencli diplomat Nicot, tvho introduced it into Europe at the end of the sixteenth 
century. In the three forms smoking, chewing and snuffing, tobacco is now indulged 
in by many millions of people throughout the world. ^ , 

etiology. — Tobacco smoke contains nicotine, collidine, lutidine and other p^* 
dine bases, furfural, acrolein, methyl alcohol and various volatile oils.^ Oroon 
monoxide and hydrocyanic acid are present in concentrations too low to be signifies^ 
There is no evidence that the lead and arsenic contained in insecticidal sprays used 
on tobacco plants contribute to the ill effects of tobacco smoking. 

Symptoms. — Certain ill effects occur from handling the tobacco plant and its 
products in factories. 

Acute nicotine poijoning, usually mild, may follow heavy smoking by a nonce. 
It may occur also in a new worker who handles the leaves in curing tobacto. One 
fatal case took place in a workman employed in steeping tobacco in water. Gaidencrs 
and vine growers have been affected after using insecticidal sprays containing niccrtine. 
The features of poisoning are pallor, faintness, sweating, nausea, vomiting, diarrhea, 
bradycardia and hypotension. 

In moderation tobacco smoking gives rise to a feeling of ease and relaxation, 
and some habitues claim to work better while smoking, although in the majontj' 
there is a lessening of efficiency. Some of the effects are neither pleasurable nor 
harmlMS, and the more important of these are described below. 

Cardio-uascular. — Elevation of the blood pressure is commonly observed, and ui 
certain patients excessive smoking may cause sinus tachycardia, premature contrtc- 
tioiu, paroxysmal tachycardia and rarely paroxysmal auricular fibnlJation. Lowermg 
or invenion of the T waves of the electrocardiogram has been demonstrated in a 
proportion of smokers who are normal subjects, and when coronary artery djso^ 
Is pTOent, attacks of angina pectoris may be precipitated. Most patients with thrombo- 
angiitis obhterans are heavy smokers and less than 10 per cent arc non-srMkers, 
but the lEtiological connection is far from dear. Since smoking causes penpncrai 
vasoconstriction and lowering of temperature, it should also be avoided by those 
with Raynaud’s phenomenon. , . 

Respiratory. — In dgarettc cutters employed in factories the local irritation o 
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tobacco dust may cause asthma. The dironic laryngitis and pharyngitis of heavy 
smokers which causes smoker’s cough is probably due to inhaled irritating pyridine 
bases. Bronchitis is commoner in smokers than in non-smokers. It has also been 
showTi that there are more heavy smokers aftd fewer non-smokers among patients 
vriili lung cancer than among patients with other diseases, and the incidence of both 
bronchitis and lung cancer increases significantly with the amount smoked. 

Gastro^intesUnal . — Squamous cardnoma of the lip may occur from the chronic 
irritation by tobacco and heat of pipe smoking, especially in the case of clay pipes. 
Some heavy smokers partially lose the sense of taste. The relationship of smoking 
to peptic ulceration is indefinite. In general it causes loss of appetite and lessening 
of gastric motility, factors which increase the symptoms of gastric ulceration and 
delay healing. The effect in duodenal ulceratioa is not so uniform, the pain some- 
times being relieved by smoking. It is clear that smoking decreases the effectiveness 
of treatment and increases the tendenqr of peptic ulcer to relapse. Systematic ex- 
perimental studies ha\x shown that smoking increases the motor activity of the colon, 
hence the mild laxative effect experienced by many habitual smokers. 

Skifi . — ^In factories, tobacco dust affects especially beginners, causing irritation 
of the eyelids and conjunctiva with lacrimation. The dust or juice from the leaves 
may cause dermatitis on the back of the hands and face. The genitalia may become 
affected where the dust is conveyed by unw'ashed hands. 

Nervous system . — In heavy smokers, in those who chew tobacco and in those 
exposed to tobacco dust in factories, tobacco amblyopia is a rare complication. The 
hazard is greater in pipe smokers than in cigarette smokers and especially affects 
those who use shag and other strong tobaccos. The patients are between 35 and 55 
years of age and coraplam of blurrmg nf vision, especially in bright daylight. The 
condition is bilateral, though often worse in one eye. There is a scotoma in the 
first instance for red between the blind spot and the iucation point, which extends to 
involve the fixation point, leaving peripheral vision intact. This is foUon'ed at first 
by temporal pallor of the opdc disk and later by optic atrophy. The condition is 
primarily retinal and results from degeneration of ganglion cells, especially in the 
macular area. 

Prognosis and Treatment — ^Tobacco smoking is contraindicated in tobacco 
amblyopia, thrombo-angiitis obliterans and gastric mcer. As indicated by the inci- 
dence of amputadons, Sirombo-angiids obliterans Is less severe and more amenable 
to therapy in those patients who give up smoking early and completely. Treatment 
of tobacco amblyopia consists in total abstention from tobacco. Insistence on this 
always leads to improvement and may save the padent’s sight. In duodenal ulcer 
and in angina of effort it is unfair to demand abstendon from smoking unless there 
b clear evidence in the padent concerned that thb brings on the attacks. 

Prevendon of acute nirotine poisoning in tobacco curing factories is achieved by 
providing rubber gloves for all workers who must handle the tobacco leaves. Where 
a factory worker, gardener or fiorticuitursdist gets the juice of tobacco leaves or a 
solution of nicotine on the skin, the use of hot water must be avoided, otherwise 
absorption will be fa^tated. Prevention of asthma in the manufacture of cigarettes 
turns upon mechanisation, wluch must include enclosure of machines in such a way 
as to avoid contamination of the working environment ivith tobacco dust. 

The tobacco habit is difficult to break. The abstinence symptoms are mainly 
craving and restlessness ; none of the profound constitutional symptoms found on 
withdrawal from addiction to narcotics is seen. The patient must have the courage 
and determination to abstain completely and it is better that he should not try to 
decrease the amount of tobacco gradually. On occasions treatment may include a 
mouthwash containing I per cent, of copper sulphate in order to render the taste 
of tobacco smoke extremely unpleasant at least for an hour or so. 

Donald Hunter. 
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EPIDEMIC DROPSY 

Synonym. — Argcmone Poisoning. 

Definition . — A condition characterised by tedema, vascular changes and cardiac 
insufficiency, resulting from the ingestion of the seeds of the Mexican poppy (Argt- 
mcme mexicana) or their products. 

Etiology. — Epidemic dropsy is most commonly seen in India, especially in 
Bengal, Bihar, Orissa and the Central and United Provinces. It has been recorded 
in Mauritius, Fiji and South Africa, 

The toxic agent, which has not yet been identified, is contained in the seeds of 
the Mexican poppy which sometimes grows as a weed amongst the mustard or wheat 
crops. The seed is very similar to the mustard seed, and may be mixed with Uie latter 
accidentally or deliberately as an adulterant in the manufacture of mustard oil, 
which is widely used for cooking in many parts of India, 

The incidence of epidemic dropsy in India depends to some extent on the issue 
of the first season's oil; there is some evidence that the toxicity of the oil may be 
reduced during storage. It is highest during the rains or soon after, i.e., in July and 
August, and lowest in April. 

Breast-fed infants and children under 4 years of age are not often affected, presum- 
ably because they do not have access to the oil. All other age groups may be aSeclc^ 
The racial distribution of the condition depends on dietetic habits. Wherever musurd 
oil is eaten and there is a possibility of contamination, epidemic dropsy iMy ap^- 
The appearance of the syndrome is indroendent of the presence of rice in the diet. 
It appeared in South Africa in individuals after eating flout made from badly sieved 
wheat. It Is probable that malnutrition and deficiencies may be conditioning facton, 
especially in those, such as rice eaters, who live on a high carbohydrate diet. ^ . 

Pathology,— There is a generalised acute vasodilatation, affecting the capillaries 
and small vessels, especially of the skin, heart muscle and uveal tract. Irregular 
formation of new blood vessels takes place, particularly in the subcuwncous tissues. 
In some cases hmmangiomata fso-called sarcoids ") develop and may become small 
pedunculated turnouts which bleed readily. Hsemorrhage may also occur ftom mucous 
membranes. There may be some secondary normocytic orthochromic anamia.^ 

Vascular dilatation in the iris and ciliary body commonly leads to raised intn- 
ocular pressure. Glaucoma and blindness from optic atrophy may result. 

Vascular engorgement of the skin, liver and other organs is seen at necropsy. 
The heart muscle is often intensely congested and (edematous. Where cardiac in- 
sufficiency is evident the characteristic engorged and enlarged liver is present. 

Symptoms and Signs* — ^Tbe clinical picture varies widely. Many cases are 
mild, and except in " epidemics ” may be overlooked. Some outbreaks are notable 
for the severity, others for the mildness of the syndrome. . 

The onset is insidious in most cases. There is usually a history of a few da^o* 
loss of appetite, nausea and diarrbtca, foUowed by the appearance of cederoa. The 
severe case may, however, bepn suddenly and end fatally in a few day's. 

Oedema is present in all cases. Other signs vary in intensity from one case to 
another and from one outbreak to another. 

The adema appears rapidly. It is soft and easily pitted and mostly conned to 
the legs. It becomes woree if the patient is allowed to \ralk about. Occasionally, 
there may be general anasarca, with effusions into the pleural and pericardial cavnties- 
Terminal lung cedema may occur. , 

The patient is chiefly concerned with the severe dyspnoa which is constant an 
worsened by exertion. The blood pressure is low, especially the diastolic, and the 
pulse is fast and thready. In severe cases the heart is dilated, the apex beat displace 
to the left and the basal dullness extended to the right. Api<^ systolic murmurs 
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are common. The electrocardiogram may show evidence of myocardial damage, 
with sinus tachycardia and extrasystoles. Acute heart failure may develop with fibril- 
lating muscle and irregular pulse, and enlarging tender liver. Fatal heart insufEctency 
may develop steadily or appear suddenly. 

Peripheral vascular changes are present in most cases. Dilated vessels give the 
skin an irregular bluish mottled appearance, which may be present from the onset 
in severe cases, or develop after the oedema in moderate cases. Subcutaneous telangiec- 
tases or haemangiomata become viable in some patients. The latter may develop 
into small tumours or '* sarcoids “ up to half an inch across and rabed above the 
surrounding skin or sometimes sessile. Sarcoids bleed freely if injured ; they gradu- 
ally reduce during convalescence. Hypenesthesia, tingling of the skin and tenderness 
of the calf muscles are prominent signs in some cases. The knee jcrlcs may be absent. 
General effects vary. There may be mild fever. Nausea is the rule and there is often 
vomiting. Watery diarrhosa is common. 

Glaucoma is one of the most serious complications. In some outbreaks up to 
10 per cent of those affected may exhibit raised intraocular tension, with or without 
local pain and associated with dimness of vision and contracted visual fields. 

Course and Prognosis. — In the average case the signs, especially those related 
to the cardio-vascular system, subside upon rest in bed and are exacerbated on exertion. 
In some cases the cardiac signs are progressively severe and fail entirely to respond 
to treatment, the patient dying from cardiac failure in a few days. 

The death-rate is usually about 5 per cent, but varies from outbreak to outbreak, 
reaching as high as 50 per cent. 

Prognosis m the individual case should be guarded. It depends chiefly on the 
cardiac state. It is bad where there is decompensation. Serious cardiac failure may 
develop at any st^e. 

Diagnosis.— Diagnosis is easy in a recognised outbreak but may be difficult in 
isolated cases. A Imowledge of the patient’s diet is essential. 

Acute (Edema appearing in several members of a family or of a community known 
to use mustard oil js highly suggestive. Wet beri-beri, and famine cedema may cause 
confusion. Information about the diet, or lack of it, is important in differentiating 
epidemic dropsy from these conditions, which usually develop more slowly. In the 
former there may be prominent associated nervous signs and a vigorous response 
with diuresis to thiamin therapy. Both may occur concurrently with epidemic dropsy. 

Treatment.— Rest in bed is essential. Mustard oil or other possible sources of 
the toxic agent should be excluded from the diet. 

In diarrhceic cases an initial saline purge may be given. The cardiac insufficiencj' 
may or may not respond to digitalis, A combination of ammonium chloride and 
mersalyl may help. 

Dietary deficiendes should be adjusted. Vitamins A, B, C and P may be required, 
and can be supplied most easily in the form of vegetable extracts, cod-liver oil and 
fruit juices. Epidemic dropsy, unlike beri-beri, does not respond to vitamin Bj. 
The salt intake should be ilmited in the acute stages. 

Bleeding from hremangiomata can be controllra by pressure. Glaucoma requires 
operative treatment. It does not usually respond to eserinc. Convalescence is slow. 

Brian Maegraith. 


LATHYRISM 

Definition. — disease of limited geographical distribution, characterised by 
spastic spinal paralysis, and caused by poisoning with peas of a vetch of the genus 
tathyrus. 

^tiology. — ^Tlie disease, formerly met with In Italy, has been reported from 
India, espeaally North Behar and the United Provinces, Algiers, France, Persia, etc. 
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Three species of Lathyms may be sssodated with poisoning in man : (1) Lathym 
sativus, knoivn in India as Khesari dal ; (2) Lathyrus cicera, the dwarf chia-pea found 
in France, Italy and Algeria ; and (3) Lathyrus clymenum^ found in Spam, North 
i^rica and the Levant. It is solely confined to countries ivhere different kinds of 
chick-pea are used for food, but the causative prindplc is unknown. Young people 
are spedally liable, and men are more affected than women. It occurs as an epidemic 
amongst the poorest classes in times of great scarcity, when bread is made from a 
mixture of pea and wheat flour. It may also be eaten as porridge, or the peas may be 
boiled with oil and then consumed. Formerly it was attributed to the grain of latfym 
sativus (IChesari dal), but in India, Howard, Anderson and Simonsen failed to dmon- 
strate any poisonous principle. They succeeded in isolating two toxic alkaloid-IIke 
bases, vicine and divicine from I'lefa saliva (akta), an allied vetch, the seeds of which 
were a common contaminant of Khesari dal and produced symptoms of lathyrism 
when fed to ducks. 

Pathology . — h chronic sclerosis is found in the spinal cord involving the posterior 
and lateral columns. Possibly a toxic spasm of the arteries of the cord, followed by 
thrombosis, is the basis of the condition. 

Symptoms. — The onset may be insidious with backache, burning pains and 
weakness of the legs, or it may be sudden, as when after a hard day's work in 
rain the patient wakes up witli stiff, weak and trembling legs, which fee! heavy to lift. 
These symptoms increase rapidly, and in 10 days walking may be impossible v>ithout 
the aid of a stick. Both legs are usually affected simultaneously, fim the calves, then 
the thighs. Gradually a peculiar gait develops, the patient laboriously progressing 
by means of a wo-handecL staff ; “ the leg bearing the w eight of the body is bent sc 
the knee and trembles, while the advandng limb dragged wearily forward and siroDriy 
abducted, is planted unsteadily directly in front ofits fellow, the toes reaching the 
ground first IVhcn lying on the bade, spasm of the adductors ceases and the wighs 
can be separated. There is little or no atrophy or loss of muscular tone, the_ knee- 
jerks are increased and ankle clonus Is marked. Sensation is normal. Inconunenw 
of urine and faces and possibly loss of sexual power follow involvement of the lumbar 
segment, but the^per extremities are rarely implicated. 

Diagnosis. — The occurrence of multiple cases simultaneously and the history 
of eating chick-peas as food confirm the diagnosis. 

Prognosis. — ^Tliis depends on the stage at which the case is diagnosed ; if emiy, 
great improvement follows treatment, but in later cases when the cord has become 
permanently damaged spasticity persists. 

Treatment. — Varieties of chick-pea must be avoided as human food, and their 
abolition stamps out the disease. Avoidance of damp and wet ameliorate the synip* 
toms. A generous diet adequate in vitamins should be given. Massage and electnaty 
are indicated. 


ACKEE POISONING 

Synonym. — Vomiting sickness of Jamaica. . 

Definition. — A frequently fatal disease, especially affecting children in the wes 
Indies, characterised by vomiting and nervous symptoms due to eating the unnpe 
ackee fruit. 

Etiology. — Ackee fruit grows on the tree Blighia saptda {Sapindacra) 

West Indies and IVest Coast of AWca. *1110 mature fruit is habeas, but wn™ 
eaten in an immature sute before the fruit opens, it proves a deadly poison, espec^^X 
if Mup _be made from it or other ingredients like rice be boiled in ackee water. I ® 
poison is contained in the arilli of the unripe fruit. 

Pathology. — Intense fatty changes are found constantly in the liver and to 
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lesser decree in the kidneys, heart and cortical brain-cells, Hypenemia of the men- 
inges and other organs occurs, also haemorrhages in the wscera. 

Symptoms. — ^'Fhe patient, who is generally a healthy child, suddenly commences 
vomiting some 2 hours after a meal containing unripe ackee fruit and complains of 
nausea and abdominal discomfort. After 3 or 4 hours of sickness a calm interval 
ensues, followed by nervous symptoms, including cerebral vomiting, twitching of 
muscles, convulsions and coma. 

Prognosis. — Once nervous symptoms supervene the condition is invariably fatal, 
the average duration being 12 to 14 hours. 

Treatment. — Prevention consists in discarding the immature xmopen fruit and 
in not utilising the water in which ackee fruit is boued as soup. Alcohol precipitates 
the poison, and the immediate administration of rum or ether and ammonia as advo- 
cated by Scott has reduced the mortality in school children from 90 to 27 per cent. 

N. HA^ULTON Fairley. 


ACUTE MORPHINE POISONING 

Under this heading can be included poisoning due to opium, diamorphine (Heroin) 
and DiJaudid, for the picture in each case is si/nihr. /For Chrome Morphinism, see 
p. 1640.) 

iEtiology. — Poisoning occurs bv aeddent or suicide, after ingestion or injection, 
though cases have followed rectal administration or absorption through wounds. The 
fatal dose is variable j of morphine, probably gr. 2 to 3 is needed, and of opium 
gr. 10 to 30, though less in some cases. Tolerance is easily established, but con- 
versely children are unusually susceptible. The fatal period is from 6 to 12 hours, 
regardless of the dose. 

Patbology.-~Death is from respiratory failure, and necropsy reveals cyanosis of 
the head and extremities and dark blood. There may be a smell of opium in the 
stomach, and demonstrable quantities of the drug in the urine and organs. 

Symptoms. — In 10 to 30 minutes if the drug was taken by mouth, or less if by 
mjection, a transient phase of euphoria and exlmaratioD may be seen, then nausea 
and vomiting, later dixziness, heaviness in the head and sleepiness, soon resulting in 
coma. The patient in coma 8ho^^•3 slow stertorous respiration at 2 to 4 per minute, 
^vith cyanosis of the face, slow pulse, general flaeddi^ and loss of reflexes, perhaps 
an extensor plantar response and pin-point pupils. Sweating is considerable and 
the skin is warm in spite of a low temperature. Oliguria, pruritus and skin rashes 
are sometimes seen. The pupils dilate in the ultimate stage of respiratory failure. 

Diagnosis. — Coma, stertor and constricted pupils arc a suspidous triad. Pontine 
hanorrhage finally shows a rising temperature. 

Treatment. — Warmth, oxj’gen and artifidal respiration arc needed; then a 
stomach %vash, fust with water, prescr>'ing the stomach contents, then mth potassium 
permanganate solution, gr. 5 to 10 to die pint v/ith charcoal suspension. Gastric 
lavage is used, and repeated, even if the drug has been injected. Nalorphine (Lethi- 
drone^ is an antagonwt to drugs with a morphine-like action and it has proved an 
effective antidote to morphine, pethidine (Demerol) and methadone (Physeptone). 
It can be given intravenously, intramuscularly and subcutaneously in repeated doses 
of 10 to 40 mg. Its action is specific for the morphine derivatives and similar com- 
pounds, and it should not be used in roma due to other depressants. 

Apart from acute poisoning, an individual idiosyncrasy is sometimes seen, in 
particular in the very young and the very old, and in allergic persons. Such patients 
often vomit and they may show tremor, and even delirium and convulsions. It is 
‘^gerous to use morphine in cases of bead injury, raised intracranial pressure, 
mjTHEdema and bronchial asthma. 
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COCAINE POISONING 

Cocaine is obtained from the leaf of Erythro.'^lutji coco ; it ia expensive and stt 
habitues tend, therefore, to be wealthy psychopaths. 

/Etiology. — The drug is most commonly met as a white powder, known to dit 
underworld as snozo, and taken as snufF ; it can be injected or taken by mouth. A 
tolerance may be established, though not as high a one as in morphinism. Its chief 
delight is the speed with which it relieves fatigue ; it temporarily enhances mentJ 
and physical vigour, being a true cortical stimulant. 

Symptoms. — The patient suffers digestive disturbances and remarkable anorexia, 
dispenses with food and becomes eimciatcd. He complains of salivation and of 
formication or else a sensation of sand grains under his skin. There may be ran- 
vulsions, hallucinations, delirium or c\cn mania. He is usually unpleasant to others, 
his behaviour alternating bet^vcen exaltation and dejection, with a lowered moral 
tone and a proclivity to sexual excesses. He may have dilated pupils and sparkling 
eyes, tremor, nasal inflammation, ulceration or even perforation of the septum, or 
othervvise the tell-tale scars on the forearms of old sites of injection. He takes the 
drug for its stimulant effects and not to ward off withdrawal symptoms, which arc 
slight. 

Treatment. — Though the habit is not so compelling as morphinism, and with- 
drawal symptoms arc less, the discipline of an institution is needed. The drag is 
abruptly stopped, and sometimes hyosdne by mouth is given as a temporary substitute. 

ATROPINE POISONING 

Atropine occurs in such solanaceous plants as Atroto beUadonna (deadly flight- 
shade) and Datura tiramonium (thomapple) together with hyosdne and hyos^mme* 
the toxic actions of which arc similar. 

Etiology. — Children are susceptible and apt misgoidedly to eat the bemes ot 
seeds of these plants. Intoxication has occurrM in using the drugs therapeutimy. 
even in ophthalmology, but homicidal and suicidal cases have been few. Individual 
idiosyncrasy, revealed as a local reaction to atropine eye-drops, or as a generd erythenu 
and pyrexia, is not uncommon. The fatal dose is uncertain, but quantities or the 
order of gr. ^ to 2 of pure atropine or 14 belladonna berries have been quoted.^ 

Symptoms. — ^These appear quiddy; there is a dry burning mouth, mtenit 
thirst and difficulty with taUung and swallowing ; the skin is dry and flushed, vision 
is blurred and photophobia present. The temperature rises and a state of escitei^t 
follows, suggesting acute mania or alcoholism, with obstreperous behaviour, dis- 
orientation and h^Iucinosis. This picture may persist for some hours, or may m 
more severe intoxication give place to a stage or depression, when the victim is quiet 
and lapses into coma, dying from respiratory failure. Fatalities are rare. _ , 

IVhen examined in the earlier stages, the patient has dilated fixed pupds, a r«» 
dry skin, tachycardia, pyrexia and rapid respuations, perhaps a genendised 
matous rash ; tremors and convulsions have been noted. Such signs may persist 
several days into convalescence, when there b mental confusion and loss of tneinoty 
for recent events. 

Treatment. — Use a locally acting emetic, and wash out the stomach with warm 
water and potassium permanganate gr. 5 to 10 to the pint In the stage of excite* 
mem, morpliine is to be avoided. Chloral hydrate, paraldehyde, or the rapidly actmg 
barbiturates should be given. In the later d^rcssivc stage respiratory stimulan 
and oxygen may be needed. An injection of pilocarpine gr. to i gi'® some teW 
to the dry mouth and ocular disturbances. Children should be especially watchw 
at the height of the fever. 
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ALCOHOLISM 

Alcoholism is dealt with in this section mainly from the point of view of the 
phj'sical cifects. The subject may be conveniently divided into (1) acute alcoholism ; 

alcoholic coma ; (3) dipsomania and (4) chronic alcoholism. The section of 
Psydiological Medicine (p. 1637) should also be consulted. 

1. ACUTE ALCDirOLl$M 

Synonyms. — Acute Alcoholic Poisoning ; Drunkenness. 

Definition. — ^A person is said to suffer from acute alcoholism when as a result of 
alcohol he is unable to do wnth safety to himself or others that which he attempts. 

TEtioIogy. — Tlie effect of alcohol varies in different individuals, and depends not 
only on the amount taken but also on the phj'sical state and mental stability of the 
patient. 

Pathology. — Repeated sublethal doses cause no pathological changes in experi- 
mental animals. However, alcohol enhances the effects of other poisons and accelerates 
such degenerative processes as atheroma. Clinical observations on healthy human 
adults support these findings. It is a matter of common experience that post-alcoholic 
intestinal sjTnptoms, malaise and headache, are more apt to occur when some other 
poison is taken at the same time. Examples are tobacco and the harsh acids of badly 
prepared wines. In alcoholic intoxication, the blood and urine alcohol reach a les'el 
between 0-1 and 0 3 per cent. The basal metabolism is raised, and there is great 
water loss from over-breatliing, sweating, diuresis and sometimes vomitmg. Alcohol 
depresses nervous activity. Reaction time b prolonged and perception dulled. The 
special senses become less acute, weakness of accommodation and of ocular synergia 
occur with blurred vision and diplopia. The normal social inhibitions become dulled 
so that the animal tendencies escape repression, with consequent non-social or even 
anti-social behaviour. Indeed this lessening of inhibition is the end aimed at in 
taking alcohol, and aIlo^7S a certain freedom and exhilaration in over-repressed 
persons. This escape from inhibition should not be regarded as an increase in general 
efficiency. In unstable persons, pathological mentaf tendencies may become un- 
covered, with resulting epileptic attacks either in the fonn of fits, or as " epileptic 
equivalents ” such as mania a potu or automatism (sec p. 1637). 

Symptoms.— The clinical picture of drunkenness is u'ell known. After sleeping 
the patient wakens -with headache and tlie usual symptoms of a mild gastro-intestinal 
upset. As has been inferred before, there is little after-effect in the healthy person 
who drinks sensibly. People who have drunk unwisely or have taken too much 
tobacco will feel ill all the next day. They show the clinical picture of a mild melan- 
cholia with gloomy thoughts, poor volition and excessive irritability. Strong sensory 
stimuli are poorly tolerated. Mental concentration is poor, and there is marked 
lessening of general efficiency. 

Diagnosis.— It is often impossible for an exact diagnosis to be made until the 
patient has been kept under observation, and this precaution should be taken where 
there is any doubt. No exact percentage of alcohol in the blood and urine can be 
fixed as the precise limit bettveen sobriety and drunkenness for medico-legal purposes. 

Prognosis. — Recovery usually takes place within 24 hours and can be hastened 
by appropriate treatment. 

Treatment. — If the drunken person is seen before going to sleep, he should be 
given an emetic of ivarm sodium bicarbonate solution (gr. 60 to a pint) and subse- 
quently encouraged to take a drink of water. The aim of this treatment is to lemove 
3fly of the poison that remains in the stoma<4i, to soothe the mucosa and to combat 
the dehydration. If the patient needs treatment and refuses it, apomorphine gr. ^ 
ro hypodermically will induce vomiting within a few secxiods and leave the 
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patient amenable to subsequent treatment. He should then be put in a winn be^ 
and allowed to sleep as long as possible. On waking a Seidlltz powder should be 
given and the patient encouraged to take plenty of fluid. This is usually acccpuble 
in the form of tea- If tolerated, dextrose in some form should be given. \Vliec 
anorexia is marked, food should not be forced. If a great deal of alcohol has been 
taken, gr. 2 of calomel can be given half an hour before the Seidlitz powder. If the 
patient has to get on with his work, gr. 10 of calcium aspirin will improve his general 
feelings and combat the headache. Idrge doses of ordinary aspirin often irritate the 
stomach and should be avoided, as most of the symptoms of the next day arc due 
to the gastro-intestinal upset. To give biner alcoholic drinks as part of treatment 
is contrary to all medical principles and has no real therapeutic effect. 

2. ALCOHOLIC COMA 

Synonyms. — ^Acute Alcoholic Poisoning; Wet Brain. 

Etiology, — Individual susceptibility varies so much and case histories are so 
falsified by prejudice and folklore that there are no reliable figures of what constitutes 
a dangerous dose. Alcohol is much more dangerous in states of debility, whether 
such debility be the result of disease, exhaustion or hunger. Naturally bw’erages of 
high alcoholic content are more poisonous than those of low. 

Pathology. — At post-mortem alcohol is present in all the body fluids. 'Hiere 
is mucous catarrh of the stomach and evidence of right heart failure. The nervous 
system shows a moderate excess of cerebrospinal fluid and the superficial parts of 
the cortex are cedematous. 

Symptoms,— These come on quickly. TTit euphoric exhilarated pc^d U short* 
the patient becomes sleepy and soon passes into coma with stertor. Vomiting or even 
convulsions may occur during the early drowsy period, but neither of th«e symptotM 
is constant. In the coma, the patient lies in any position in which he is put, snd b 
commonly found lying on his back. He is pale, collapsed and sweats profusdy. w 
the early and middle stages he can be roused sufiidcntly to make a tew 
remarks, and this has some diagnostic value. In ^esc stages the pupils arc olil^tOr 
the pulse full, the temperature subnormal and the respirations deep. In the later 
stage the rama becomes dangerously deep, the pupils contract, the pulse 
and the respirations are shallow. At all stages the limbs arc flaccid, with dinuaishw 
reflexes. In the early stages tlic plantar reflex is flexor, while in the later stages it 
cannot be elicited. Examination of the blood and urine show an alcohol content or 
0-3 to 0 6 per cent. 

Diagnosis.— It is of paramount importance to exclude cerebral trauma before 
making a final dia^osis of alcoholic coma. Sometimes the history of trauma « 
deliberately vrithheld by the person who has caUed the doctor. When there is ^ 
history of unconsciousness followed by a ludd interval and subsequent coma, this » 
good presumptive evidence of ruptured middle meningeal artery. The absence d 
such a history does not exdude this aeddent, as often the patient has takm alcohoh 
which implements the original concussion and does not allow the intermediate return 
of coQsdousness. Alcohol can predpitate other comas, notably diabetic coma, urs^ 
coma and epileptic coma. The urine must be examined in all cases, and when there 
is any doubt a lumbar puncture sbould be done. A careful general exartunaoofl^^ 
revealevidenceof such conditions as renal disease orarterial degeneration, and msysh^ 
scarson the tongue or elsewheresuggestivcof epilepsy. Cerebralhremorrhageorthrem- 
bosis must not be forgotten. Reference should be made to p. 1441 and clsf'hc^ 

Prognosis. — With adequate treatment that is not too long delayed, this 
provided that Ae patient is otherwise healthy. The prognosis is unfavourable 
those wth cardio-vascular disease, of when the acute attach occurs in the course 
chronic alcoholism, hliosis is an unfavourable sign. 
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Treatment. — Treatment is necessary to combat shock and dehydration. Warm 
the patient, raise the limbs and give fluids. The stomach should be washed out with 
1 quart of a wzrm aqueous solution of sodhim bicarbonate (gr. 60 to a pint), and a 
rectal drip of warm water should be started immediately. If there be evidence of 
heart failure wth gross venous congestion, venesection should be done provided that 
the measures to combat shock and dehydration have been applied. 

3. DIPSOMANIA 

Definition. — An intermittent compulsion to get drunk. 

Pathology. — ^This is a compulsion neurosis. 

Symptoms. — The periodidty varies in different individuals and in the same 
individual under differing stresses. Commonly it is about once a month. An irresist- 
ible desire to take large quantities of alcohol seizes the patient. Usually he begins 
drinking after work one day, takes a large amount, comes home with a bottle of 
spirits, and after drinking this becomes stuporosc and has to be put to bed. The 
bouts tend to become more frequent. Usually no alcohol is taken between the attacks. 

Prognosis. — A good deal of amelioration can be expected in expert hands ; other- 
\\ise the outlook is not good. 

Treatment.— The patient must be referred to a competent psychiatrist 
4. CHRONIC ALCOHOLISM 

Defiaitioo.— A patient is said to be a chronic alcoholic when he cannot carry on 
lus ordinary life without alcohol. 

^ Pathology.— This is primarily a mental disorder. The psycho-pathoIoCT is dealt 
with in the section on Psychological Medicine (p. 1637). rbysically airabol en- 
hances degenerative tendencies, such as atheroma, and implements the toxicity of 
poisons ; me$c effects are well seen in experimental animals. Gastro-intestinal catarrh 
occurs and results in deficient absorption of essentia] food elements. This is made 
worse because the patient prefers dri^ng to eating. In ad\‘anced cases achlorhydria 
is found. Bronchial catarrh and conjunctivitis are common, probably as a result of 
vitamin A deficiency. Deficiency of vitamin B results in parenchymatous degenera- 
tion of ncr\'es, and wasting of brain cells with chromatolysis. Ultimately the brain 
may be so wasted that the post-mortem appearance simulates that of G.P.I. Pachy- 
meningitis haunorxhagica is sometimes observed. The weU-kno^vn susceptibility to 
pulmonary tuberculosis may be rebted to dietary dcfidency. In the cardio-vascular 
system atheroma and related degenerations are accelerated. However, it is a common- 
place of pathology how little cardio-vascular change there may be in on alcoholic 
subject. Gout is made much worse by alcohol, and osteo-arthritis is common in 
alcoholics. The majority of persons with cirrhosis of the liver are heavy drinkers. 
No doubt some factor in addition to the afeohot is necessary to produce this condition, 
for it may be absent even in the worst chronic alojholic. AJcohol is dangerous in 
diabetes, for it interferes with treatment and increases the tendency to complications. 

Symptoms. — Typically the chronic alcoholic is a plethoric person with a plum- 
coloured complexion. The colour is most marked on the cheeks and nose. Its blue 
component is due to dilated small veins. After ejq)Osure to cold, the colour may darken 
to a deep mauve. The lips tremble, and there is a fairly coarse tremor of the hands. 
Tnis tremor may affect the handwriting. The patient is fidgetj’, often wiping his 
mouth with his hand, fiddling wth his tie, pulling at his ear or playing with his watch 
chain. He is restless in his chair, and often has tics involving the whole trunk or the 
head. He is often swift but superfidal with his replies, and though his manner is 
Calculated to be disarming he is inclined to be irasdblc. He readily responds to the 
mood of the examiner. His eyes have an appearance that is variously described as 
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glassy or watery. The conjunctive arc ted. Hts appetite is poor, and he has a prefer- 
ence for spicy and pungent foods. He rarely takes any breakfast, and docs not feel 
himself until he has had a drink. On rising he clears his throat of much viscid mucus, 
which he usually refers to as ** my catarrh Often the Ivawking induces an attack 
of vomiting. Cases with much gastric catarrh vomit either on rising or at a fixed time 
aftenvards. He is usually proud of the freedom of his bowels, but when careful 
inquiry is made it is found that he has diarrhera. Night-rising once or twice is com- 
mon. The majority of cases have attacks of panesthesia in the limbs from time to 
time, and on examination the reflexes arc found sluggish and the calves tender. In 
the presence of arterial degeneration a cerebral vascular accident may occur at any 
time, but more frequently the final illness is uramiia. 

Neurological cot^licaiions. — Some degree of peripheral neuritis is common (sw 
p. 1589). Korsakoff'i pzyehosis may heptesent (see p. 1638). Sometimes in alcoholic 
neuritis the pupil is very sluggish to light. In such cases, if the neurological signs 
overshadow the mental, the condition is often referred to as alcoholic pseudo-tohes’, 
if, on the ether hand, the mental signs predominate over the physical, it may be 
cdled alcoholic pseudo-paresis. These terms are self-explanatory. Aciite h^luanosis 
or the more serious delirium tremens arc acute psychoses and arc dealt with in the 
section of Psychological Medicine (sec p. 1638). 

Prognosis. — (a) General. — As regards cure this is often bad. In many cases, 
however, suitable management leads to a good all-round improvement Intercurrent 
diseases, espetially those of the respiratory system, ate pooily tolerated. Pncumoiua 
and tuberculosis have a much worse prognosis In these patients than in noTOal people. 
Anasthetics are taken badly, and there is more likelihood of post-anssthetic complies' 
tions. 

(ft) Neurological.— -This has been greatly altered for the better since the true 
nature of these complications has been understood, namely, that they are due to 
defiaency of vitamin B,. Provided that no permanent damage has been done, cure 
can now be obtained of both the neuritis and the Korsakoff syndrome. 

Treatment.—fc) Or the Chronic Alcoholism.— This is difficult, and usually 
disappointing in the hands of the general physician. The underlying causes are 
mental and these need the attention of experts. Should it be necessary to treat the 
patient m his own home without a psydiiatrist the friends should be spoken to 
earnestly, and everyone in contact with tne patient must be above suspicion, beeswe 
absolute witJidrawal of alcohol is essential. Since llic patient has been used to this 
nerve depressor, he may experience severe withdrawal symptoms and some simple 
sedative sudt as paraldehyde min. 120 should be available. Where paraldehyde is 
not tolerated, soluble barbitone (Medinal) gr. is suitable. Tlie patient’s appetite 
will be poor, and may be encouraged by a simple stomachic before meals, ^ter 
meals he should be given a sedative allAline mixture, such as bism. carb. gr, 15, 
sodii bicarb, gr. 15, tr. bellad. min. 10, Ir. card. co. min. 120, aq. menth. pip. ad 
240. He should be handled sympatlietically, and any outstanding domestic difficulues 
and worries resolved. Graduated doses of strychnine are employed jn many 
Such treatment acts by suggestion. Better results will be obtained in these pati^tj 
if at the bepnning they are put to bed for a few weeks, and if tlie gastro-intesunaS 
illness is treated intelligently. For psycholo^cal effect, the patient may be put on a 
rigid diet with all the quantities carefully prescribed and supervised. The fora 
the diet will depend on the circumstances, but it should be bland, well balanced and 
rich in vitamins. 

(ft) Neurological. — Rest the affected parts, including the mind, and give l3i?s 
doses of vnamm Bj (aneurine hydrochloride, thbmlne hydroddoride). For the jUs 
2 weeks, 10 mg. should be given intramuscularly every alternate day, and thcrcaHet. 
twice weekly. In addition, 30 g. of brewer’s yeast should be given by mouth twice 
daily. After recovery the patient should continue to take vitamin Dx indefinitely. 
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METHYL ALCOHOL POISONING 

Methyl alcohol or methanol is a dear colourless, volatile, inflammable liquid tvith 
a burning taste and an odour somewhat resembling that of ethyl alcohol, 

Etiology. — It is used in anti-freeze for motor-car radiators, as a denaturant of 
ethyl alcohol, as a solvent for pdnts, vanushes, shellacs and paint removers, and in 
dry cleaning. It is employed also in the manufacture of formaldehyde, synthetic 
indigo, explosives, felt hats, shoes and linoleum. Outbreaks of poisoning can be 
expected when alcoholic drinks contaminated Avith methanol are ille^Uy distributed, 
and it should be remembered that certain patients with chronic alcoholism are addicted 
also to methyl alcohol. Poisoning in industry, by inha lation of the vapour or its 
absorption through the skin, may occur when methyl alcohol is used as a solvent, 
especially in spray painting. This was at one time common in the U.S.A., but it has 
almost msappeared since that country adopted denatured ethyl alcohol as a safe 
substitute. 

Pathology. — Acidosis is a feature of all severe cases and the plasma-bicarbonate 
level is often below 20 meq./l. In the body methyl alcohol is partly oxidised 
to formaldehyde and formic acid, and it has been su^ested that these toxic substances 
inhibit certain oxidative processes in the cells, possibly by combining with iron in 
the respiratory oxidase. Carbon dioxide is not formed and organic acids accumulate, 
which accounts for the extreme addosis. It has been observed that drinking ethyl 
alcohol can prevent or delay the toxic effects of methanol. The ethyl alcohol com- 
petes successfully with it for the available alcohol dehydrogenase in the liver, and tlie 
oxidation of methyl alcohol cannot proceed until all the ethyl alcohol has been 
metabolised. 

Symptoms.~There is usually a btent period of about 24 hours before the onset 
of symptoms; these include headache, dizziness, anorexia, nausea, weakness and 
vbual disturbances. The trouble with the ej'es b^ins usually tvith pain in the eye- 
balls and tenderness on pressure, slight photophobia and then indistinct vision with 
dancing spots, snowstorm effects or flashes before the eyes. If loss of vision pro- 
gresses there is concentric constriction of the fields both for form and lor colour. 
Severe headache is rapidly followed by blindness, delirium, stupor, acute mania with 
retrograde amnesia, coma, convulsions and death in respiratory failure. In industrial 
cases there is often irritation of the skin, and, when the concentration of methyl 
alcohol inhaled is very high, the worker may suffer a degree of poisoning equal to 
that when it is taken by mouth. 

Physical si^ns . — 'The patient is apprehensiTC and the skin cool and ^-anosed, with 
profuse perspiration. The pupils are dilated and react sluggishly, and ophthalmoscopy 
sometimes shows hypersmia of the optic disk and retinal cedema. 

Treatment. — In severe cases an immediate intravenous infusion containing 
sodium bicarbonate can be life-saving. Sixty to 70 g. may be required in the first 
instance, but the exact amount should be decided on the results of serial estimation 
of the alkali reserve or the pH of the urine, because over-treatment leads to tetany 
hypokahemia and sodium retention. Small amounts of ethyl alcohol can be riven 
4-hourly. ^ 

CARBON MONOXIDE POISONING 

Carbon monoxide, or carbonic o^dc (CO), ts a very poisonous gas. If present 
in the air breathed in an amount equal to 0-2 per cent, it is capable of destrovinp 
life ; while an atmosphere containing 0-05 per cent, of carbon monoride gives nsf 
to definite symptoms of poisoning. ® 

TEtiologj' and Pathology. — ^YlTicn ^bon is burnt m a limited supply of oxvpc 
carbon monoxide is produced in varying amount. Domestic poisoning : Clur ri 
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fires and braziers as well as coke furnaces give rise to considerable amounts of CO. 
Certain types of water heaters and slow combustion stoves are osmmon sources of 
production of the gas, which may give rise to poisoning if the ventilating flues are 
inadequate. The exhaust fumes from motor-cars and petrol-burning engines contain 
approximately 6 per cent, of carbon monoxide. Diesel engines are widely used in 
motor-buses, lomes and tractors. ^Vhcn a diesel engine is run on a high fud-alr 
ratio, carbon monoxide is produced to amounts comparable to those from a petrol 
engine burning a rich mixture. The commonest source of carbon monoxide poisoning 
U from coal gas which is used for illuminating or heating purposes. Coal gaa contrins 
normally from 4 to 10 per cent, carbon monoxide, and it often approximates to 
the latter figure. It is a common cause of death cither from accidental leaka^ 
from pipes or from purposive exposure due to tumed-on taps. Carbon monoxide 
occurs in the smoke and fumes from fires with inadequate chimney ventilation. It 
is important to remember that the products of combustion of gas stoves and gas fires 
contain an appreciable amount of carbon monoxide and the flues from these must 
be adequate completely to carry away the products of combustion. IndmUial pcism- 
ing : This occurs from the fumes from blast furnaces, in iron smelting, and in blasting 
operations in mines. In coal mines the explosions from coal dust, or inflammable 
gases, lead to the production of carbon monoxide (after -damp). Waitr gas is pre- 

f ared by passing ateam over red-hot coke, and contains upwards of 30 per cent. CO. 
t is used for heating purposes, and is sometimes added to coal gas before its distribu- 
tion. It is very poisonous and, owing to its slight smell, is very dangerous unless 
mured with odorous gases. Produeer gas is prepared by passing a mixture of strata 
and air over red-hot coke in retorts. It is •used for heating the coal retorts for the 
preparation of coal gas. Producer gas is a mixture of carbon monoxide, hydrogen 
and nitrogen, and is similar in composition and properties to water gas, and may 
contain as much as 30 per cent, of carbon monoxide. Industrial dangers dso arise from 
leakages in the plant and from the process of charging the producer-gas reto*. 

Aciion of carbon monoxide.— Carbon monoxide has 220 times the affinity tot 
hscmoglobln that oxygen has. If respired, it will, therefore, more or less compi^ely 
displace Uie oxygen from its combination with the barmoglobin of the red cclb. This 
prevents oxygen being carried in requisite amount by the red cells to the tissues of 
the body, which thus become deprived of the oxygen necessary for their vital fun^ 
dons. The e.xtent to which the harmoglobin is saturated wth carbon monoaoe 
depends upon the percentage of the latter in the air breathed. When the hamoglobm 
becomes one-third saturated with carbon monoxide, definite symptoms of poisoning 
occur, and when the saturation exceeds 50 per cent, there is grave danger of a fatal 
issue. It is important to note that carbon monoxide is a tissue poison. It does not 
act simply as an oxygen depriver to the tissues, but undoubtedly has in addition a 
narcotic action upon them. This is best illustrated by considering the serious symp- 
toms of narcosis (muscular paralysis and loss of consciousness) which occur in s 
person in whom 50 per cent, saturation of the hamoglobm with carbon monoxide 
exists. These symptoms far exceed in gravity theUe of a person possessing only 50 
per cent, of hemoglobin as the lesnlt of anzmia from disease or hzmonbage. Catboft 
monoxide acts as a tissue poison especially to the nervous system, but there is eviden« 
to show that it acts on all the tissues of the body, notably the cardiac muscle, and may 
cause degenerative changes in them. 

Post-mortem appearances. — ^The external appearances are characteristic, the chec“ 
and lips and post-mortem stains appearing cherry-pink in colour. On opening the 
body, the blood, muscles and internal organs have a characteristic clierry-pink colour. 
The lungs may sho^v areas of consolidation due to broncho-pneumonia. Srneh 
hiemonhages may be visible, and ccdeiM is common. The brain shows congestion 
and oedema, and small punctifomi hzmorriiages may be found in the cortex and 
basal ganglia. The beart muscle may show doudy swelling vvith punctifomi bsmor- 
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rhages beneath the pericardium. In some cases of carbon monoxide poisoning 
putrefaction is much delayed. 

Symptoms. — Carbon monoxide is odourless and any smell of an atmosphere con- 
taining it is due to the presence of other gases or \*apours having a characteristic odour. 
It may be respired freely vvithout any irritation to the air passages. Premonitory 
symptoms arc giddiness, ataxic gait, a swimming sensation, headache or a sensation 
of heaviness or constriction in the head, noises in the cars and a feeling of oppression 
in the chest. Sometimes nausea and vonuting occur- The onset is, however, often 
sudden, and this is likely to be so wlien the percentage of carbon monoxide is relatively 
high. In these cases, the first symptoms may be sudden collapse, with loss of con- 
sciousness, and this is associated with complete loss of power in the limbs. In sub- 
acute cases the S)Tnptoms may resemble those of acute alcoholic poisoning. 

The blood pressure rises at first, and the pulse is full and may not be increased 
in rate. Muscular weakness and drowsiness quickly supervene in severe cases, and 
the patient falls unconscious. In the condition of coma the blood pressure falls and 
the pulse becomes rapid and small. The conjunctivas become hypcramic and the 
eyes have a staring appearance, the pupils being partially dilated and inactive to 
light The complexion has a cherr^'-red appearance. Froth may be present on the 
bps. The breathing is stertorous. The temperature is usually subnorrnal in the early 
stages of coma, but is sometimes raised In Ibe later stages. There is relaxation of 
the sphincters in severe cases. Qroocho-pneumonia may develop if the coma is 
prolonged for more than a few hours. Occasionally prolonged asphyxia permanently 
damages the brain and the patient survives with paralysis, sensor)' Joss, Parkinsonism 
or loss of memory. Such scquelx arc due, not to retention of carbon monoxide but 
to degeneration of nerve cells. The determining factor in their production is the 
length of time that the tissues have been subjected to oxygen lack. Old people or 
patients suHering from cardio-vascular disease do not stand asphyxia as well as do 
robust persons. 

Re{^(ed daily exposure to small amounts of carbon monoxide occurs sometimes 
in prage mechanics, blast-fumacc workers and cooks. They suffer no impairment 
of healdi, and they may develop true acdimatisation as indicated by compensatory 
polycythsemia— that is to say, an increase in the red-cell count and harmoglobm figure. 
Carbon monoxide is not a cumulative poison. In pure air, and VMth a sufficient volume 
of breathing, small amounts of this gas are readily ventilated out of the blood. There 
is therefore no such condition as chronic carbon monoxide poisoning. 

Diagnosis. — A simple test can be employed to prove the presence of carbon 
monoxide in the blood. A greatly diluted solution of the suspected sample is com- 
pared with that of normal blood siruilarly diluted. The latter is yellow, whereas 
blood containing even very small traces of carboxy-hxmoglobm is pink. ^Mien the 
proportion of carbon monoxide in the blood is more than 40 per cent, of saturation, 
spectroscopic examination affords a confirmatory test. 

Treatment. — ^PROPimAcric. — ^Thc fact that his safety-lamp continues to bum 
is no proof to the miner of the safety of air in whitdi afterdamp may be present. He 
therefore carries a canary in a cage, for a bird shows signs of poisoning in a fraction 
of the time necessary in the ease of a man. Hence, by v?atching the canary, timely 
warning may be obtained of the presence of enough carbon monoxide to endanger 
the life of the miner and his rescuer. A more convenient method for deter minin g 
the concentration of carbon monoxide in the air is a portable direct-reading instm- 
ment sensitive to 10 p.p.m. of the gas. This employs a catalyst to promote oxidation 
of the gas, and the corresponding rise of temperature is indicated on a sensitive thermo- 
couple. Carbon-monoxide recorders winch operate continuously are installed in 
up-to-^te vehicular tunnels. 

In industry the structure of buildings must be regulated in such a way as to 
obviate unnecessary risk. Preventive measures must be strictly applied and a com- 
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petent person should be made responsible for inspecting the plant concerned at stated 
short inter%’als. He should see that there is no leakage and must keep a signed and 
dated record of such inspection. No person should be alJo\7ed to work single-handed 
in a place where exposure is to be antidpated, and a safe form of breathing apparatus 
must be worn. Actis'ated diarcoal does not effectively protect against carbon mon- 
oxide. Respirators must contain a mixture of 50 per cent, manganese dioxide, 30 
per cent, copper oxide, 15 per cent, cobaltic oxide and 5 per cent silver oxide, known 
by the name hopcalite. This catalyses the oxidation of the carbon monoxide by the 
oxygen of the air. Iron and steel works must have first-aid men coivstantly on du^, 
trained to work as rescue squads and taught how to keep all apparatus in good order. 

Curative. — ^SVarmth is essential in treatment. The patient should be wrapped in 
dry blankets and provided with hot-wafer bottles. Rest is absolutely necessary. 
The first and immediate consideration is the restoration of breathing, and the second 
the promotion of warmth and circulation. Work done in many countries since 1950 
has shown that the Schafer method of artificial respiration gives inadequate ventilation 
in many subjects. It is now agreed that the arm-bft, back-pressure method of Holgcr 
Nielsen gives a higher uptake of oxygen than docs the Schafer method and is easy to 
teach, accurate in performance and can be readily carried out over long periods. It 
has therefore been adopted by the International Red Cross and by all three of the 
Armed Ser\’ice3 of Great Dntatn. All workers responsible for rescue work must 
understand that in resuscitation of persons who have ceased to breathe it is mfly 
important to apply artificial respiration promptly. Rescue men generally work in 
teams of three, each man working for 20 minutes and the team coritmuiag f« m 
long as 4 hours or until rigor moriu lias obviously begun. The delay incident to the 
removal to a hospital may be fatal, and is justifiable only when there is no one at hand 
to give artificial respiration. If complications exist or arise which require hospital 
treatment, artificial respiration should be maintained in transit and after the arriral 
at the hospital until spontaneous respiration begins. For rtsuschatioa of 
exposed to carbon monoxide the use of a mixture of 95 per cent, oxygen and 5 per 
cent, carbon dioxide is of great value. It has been shown that the blood of 
gassed with carbon monoxide up to 35 per cent, and to a 50 per cenL hjemoglohin 
saturation can be brought down to 15 per cent, saturation in 30 minutes when me 
oxygen-carbon-dioxide mixture is inhaled. The same men, gassed to comparable 
saturations, are relieved very slowly when oxygen alone is inhaled. 

POISONING BY BARBITURATES 

Acute barbiturate poisoning is rarely accidental and comes second to carbon 
monoxide as a cause of death by suicide. The barbiturates can be divided into four 
groups depending on their rapidity of action. The long-acting derivatives include 
barbitone (Veronall, phenobarbitone (Gardenol, I/Uminal) and methyl phenobarbitone 
(Phemitone) ; barniturates whh Intermediate action are allobarbiicme (Dial), buto- 
barbitone (Soneryl) and amylobarbitone (Amytal) ; and those with short action arc 
cyclobarbitone (Phanodorm), pentobarbitone (Nembutal) and quinalbarbitone (Sec- 
onal). The ultra-short acting compounds used as anesthetics are the soluble sodiu® 
salts of thiopentone (Pentothal), hocobarbitone (Evipon) and thialbarbitone(Kenuiha 1 
Sodium salts of the other denvatives are also obtainable for parenteral use. by 
the most frequently encountered barbiturate in suicidal attempts is phenobarbitone. 

Symptoms. — The history from witnesses is often unreliable and circuinstan 
pidence confusing. Thus unconsciousness may be attributed to injuiy due to a 
in the early stages of intoxication, or a patient in deep coma due to a barbiwn 
may be found in circumstances which suggest carbon monoxide poisoning. 
riysfamus, dysarthria and ataxia are constant in mild intoxication. In severe 
tion tnerc is deep coma with subnormal temperature, raised pulse-rate, low blooa 
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pressure, a variable but usually raised respiration rate "with sliallow and sometimes 
irregular breathing, small fixed pupils, absent reflexes, diminished deep reflexes and 
absent or flexor plantar responses. The pupils are normal in mild cases, constricted 
in severe intoxication and dilated and fixed when death is imminent ; barbiturate 
poisoning is but an exaggerated fonn of surgical anasthesia in which pupillary size 
and reaction can be related to depth of coma. The skin is usually cold and dry ; 
cj'anosis when present is peripheral in shock, or central in asphyxia. Fever is a sign 
of pneumonia; hyperpyrexia is of grave prognostic significance. Uncommon features 
include bullous skin lesions resemBling bums, methxmoglobinamia, hippus, strabk- 
mus, muscular rigidity and e^ensor plantar responses. Generalised convulsions or 
a state of mania rather than coma are unusual. Excitement and aggressive behaxnour 
may occur during recovery from coma, especially in epileptics. 

Diagnosis. — either causes of prolonged coma, including head injury, cerebral 
x-ascular lesions, diabetes, hypoglycaemia and ursemta can usually be excluded without 
difiiculty. In aspirin poisoning there is hyperpnoa with ketone bodies in the urine ; 
alcohol is made apparent by its distinctive smell ; and cocaine produces wide dilatation 
of the pupils. C^ma due to morphine, however, may be indistinguishable from 
barbiturate poisoning. Laboratory aids to diagnosis include qualitative and quantita- 
tive estimations of barbiturates in the bloM by ultra-violet spectrophotometry'. 
Qualitative snaly&is is possible also by means of paper chromatography. For speci- 
mens with a relatively high concentration of barbiturate such as stomach content 
and urine, the estimation depends upon extraction and melting point determination 
or microcrystalline appearance. 

Treatment. — ^The early and effective treatment of anoxia and shock are of vital 
importance. Depth of coma may be increased by anoxia, and the establishment of a 
free airway may be followed by dramatic impiovement. Where secretions have 
accumulated below the level of the glottis intermittent broncboseopic auction is 
probably preferable to prolonged endotracheal intubation. 0:ngen can be supplied 
by naso-pharyngeal catheter at a rate of 7 litres per minute. When shock is marked, 
warmth is essential and the foot of the bed should be raised. Turning the patient 
frequently to either side and the administration of penicillin will delay the onset of 
broncho-pneumonia ; fluid loss should be repbeed by means of intravcnovis therapy. 
Feeding by mouth should not be resumed too early because of the danger of the 
inhabtion of vomit. Gastric aspiration and bvage are effective in removing un- 
absorbed barbiturates if performed within 4 hours of ingestion and colonic bvage 
may also be employed, but cerebrospinal fluid drainage is both useless and dangerous. 
Amdeptics are of doubtful value in poisoning by the long-acting derivatives, and if 
given in convulsive doses may increase the depth of coma. They may hasten the 
return of consciousness in poisoning due to the barbiturates with short action, and in 
milder cases dramatic awakening may occur. Picrotoxin is the most effective analeptic 
and is best given intravenously in 6 mg. doses every 30 minutes. Large doses at more 
frequent intervak are sometimes tolerated but cumulation usually occurs if the inter 
'■als are less than 20 minutes. 

Prognosis. — ^The duration and depth of coma, the age of the patient and his 
general condition are factors which influence the immediate prognosis. Patients with 
Parkinsonism are particubrly susceptible to the barbiturates, and alcohol is known to 
potentiate their effect. The prognosis is better in poisoning due to butobarbitone or 
allied compounds provided treatment is not debyed ; paradoxically death may occur 
with smaller doses than are usually fatal in poisoning due to phenobatbitonc or barbi- 
tonc. Consciousness is retained when the level of phenobarbitone in the blood is 
below S mg. per 100 ml., it may be retained when the level of barbltone in the blood 
is between 7 and 10 mg. per 100 ml., but death may occur when the level of buto- 
barbJtone is between 2 and 3 mg. per 100 ml. HTvere an underlying personality defect 
exists further suiddal attempts are not uncommon, but when the attempt is attributable 
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to painfiil or prolonged organic disease, treatment or alleviation of tlie cause will 
lessen the chance of recurrence. Periplutal neurids, mental impmrment and pd- 
monary fibrosis are rare sequela: of acute barbiturate poisoning. 

Idiosyncrasy to barbiturates is rare, but death has been recorded in one instance 
after taking gr. 2i of phenobarbilone spread over 6 hours, and in another after a 
dose of gr. ^ had been taken three dmes a day for 2 days. A generalised tnaculo- 
papular rash becoming vesicular, with ccdenia of the face, limbs and often of the 
glottis may occur and may be accAmpanted by fever, severe toxaemia and delirium 
or coma. There may also be haemorrhage, jaundice, renal failure and broncho- 
pneumonia. 

CORROSIVE POISONS 

The most conunonly encountered members of this group include the strong 
alkalis, potassium hydroxide, sodium hydroxide and ammonia, and the strong adds, 
sulphunc, hydrochloric, hydrofluoric, nitric and acetic. They may be taken acd- 
dentally or for suicidal purposes but are rarely used with homicioal intent. The 
more volatile corrosives, hydrochloric add, nitnc acid and in parricular hydroSuoric 
add and ammonia cause injury not only to the upper alimentary tract but also, follow- 
ing inhalation, to the lungs and upper respiratory tract. Oxalic add, phenol and 
hydrocyanic add need to be considered separately because their corrosive action is 
or secondary importance compared to their systemic effects after absorption. 

Symptoms. — Severe pain in the mouth, throat and abdomen occurs inunediately 
after ingestion, with violent retching and vomiting of dark b^o^vn material containing 
altered blood and fragments of mucous membrane. Thirst cannot be relieved Ueswe 
of severe dysphagia, and any attempt to drink results in further vomiting. In poisompg 
due to the volaule corrosives, intense irritation of the eyes, throat and lungs wiu 
cough, dyspnea and cyanosis are prominent symptoms. Death may occur srithm 
24 hours from shock and dehydration, or more rapidly from asphyxia due to acute 
cedema of the larynx. When delayed for 2 or more weela it may De attributable to 
exhaustion and seconds^ infection or to stricture of the cesophagus. 

Oxalic acid . — ^This is used in the home as a cleaning agent and may be taken 
accidentally because the crystals resemble Epsom salts. It has a powerful toxic effect 
on the central nervous sj’stem and heart, which has been attributed to combinarion 
of the acid with calcium in the body. The early sjmptoras of pain and dysphagia 
are followed by increasing prostration, with a small irregular pulW and slow sighing 
respiration. Parssthesiz and convulsions usually follow and death in coma often 
occurs within 1 hour of ingestion. 

Phenol is used as an antiseptic. It may be absorbed through the skin or mucous 
membranes when it causes burning and numbness followed by anssthesla. It has a 
strong depressant action on the central nervous system and large doses cause death 
within a few minutes. After small doses riiere is nausea, giddiness and faintnea; 
consciousness is gradually lost. The dinicai picture of deep coma wth cyanosb, 
cold perspiration, contraction of the pupils and slow irregular breathing may be 
wrongly attributed to morphine poisoning. The urine becomes dark green on 
exposure, owing to the presence of hydroquinone and pyrocatechin. 

Hydrocyanic acid and the soluble Q'anides act as general protoplasmic poisons 
interfering vrith the internal respiration of tissue cells. Symptoms occur at once; 
after small doses there may be headache; vertigo, weakness, dyspneca and convulsion, 
but after large doses loss of consciousness is sudden, wi^ convulsions followed by 
death in a few minutes. The characteristic smell of bitter almonds is diagnostic. 

Treatment. — ^The shock and pain following ingestion of one of the strong adds 
or alkalts necessitate the use of morphiue in r^eated doses, wannlh and the parenteral 
replacement of fluid loss. Gastric lavage is contraindicated because of the risk of 
perforation, but the appropriate neutmUsing antidote should be introduced into the 
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stomach as soon as possible. In the case of adds calcined magnesia, lime water or 
soapy water may be used ; carbonates and bicatbonates are best avoided because the 
liberation of carbon dioxide may cause distension of the stomach and perforation. 
Alkalis can be neutralised with vinegar, dilute acetic acid or the juices of lemon or 
orange. In both cases olive oil or white of may be used to protect the stomach wall. 

In oxalic acid poisoning there is less danger of perforation and the stomach should 
he washed out with warm water as soon as possible. Alkaline solutions shotild not 
be used because the soluble oxalates produced are very toxic. Calcium lactate, 
10 to 30 g., can be left in the stomach to form the insoluble and inert caldum salt. 
Calcium lactate or gluconate should also be given parenterally. 

In phenol poisoning gastric lavage should be performed with warm water until the 
characteristic smell <nsappears from the returned fluid. Alternatively a 10 per cent, 
solution of alcohol < 2 n be used. A solution of magnesium sulphate, white of egg or 
milk can be left in the stomach after the washing is completed. Atropine sulphate 
subcutaneously may be of some value, and when breathing is embarrassed artificial 
respiration is indicated. 

Pasoning by^ cyanides is usually fatal, but on rare occasions immediate lavage of 
the stomach with water and artificial respiration may prevent death. While these 
procedures are being carried out glass capsules of amyl nitrite should be broken into 
a handkerchief and the vapour inhaled. A dose of 0-5 g. of sodium nitrite is given 
intravenously, 3 to 4 minutes being taken for the injection. Following, but not 
together with, the sodium nitrite injection, sodium thiosulphate should be given by 
slow intravenous injection. The dose is 25 g. in a total volume of 50 ml. adminis- 
tered over a 10-minute period. 

LEAD POISONING 

I. ACUTE LEAD POISONING 

This U rare. It usually results from swallowing a large dose of a soluble lead 
compound, such as lead acetate, which is also known as sugar of lead, from its sweetish 
taste. It has occasionally occurred when white lead has been mistaken for chalk 
and when lead chromate has been used in error to colour cakes or confectionery. 
Innumerable babies have died in the convtilsions of lead encephalopathy from the 
use by the mother of lead nipple shields or ointments containing lead salts in the treat- 
ment of cracked mpples. In 1950 the Ministry of Health sent notices to all doctors 
and hospitals in the National Health Service warning them against these deadly 
practices. 

Pathology. — ^There are the usual signs of acute gastro-enteritis, and the stomach 
may be covered with a whitish grey deposiL The wall of the stomach and duodenum 
is sometimes tWekened and softened, and erosions may occur from the local action 
of the lead compound. 

Symptoms. — ^An astringent metallic taste is at once experienced, followed by a 
feeling of constriction in the osophagus. A burning sensation and pain are felt in 
the epigastrium, and vomiting occurs. The vomit contains opaque wmtish material, 
due to the precipitated albuminate of lead and lead cUoride, formed by the action 
of the lead salt on the gastric contents. Blood may also be present. Severe colicky 
pain occurs in the abdomen, with rigidity of the abdominal muscles. Pressure on 
the abdomen gives relief, and the patient may bend fonvards for this purpose, or lie 
on his abdomen. The tongue is coated, and constipation usually occurs, but occasion- 
ally there is diarrheea. The stools are dark oilourcd, owing to the formation of lead 
sulphide. Prostration and collapse occur if the abdominal symptoms are severe. 
There may be numbness or parasslhesla of the limbs, cramps in the legs and partial 
suppression of urine. A blue line on the gums does not usually occur during the 
acute symptoms following a single dose of the poison. 
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The snbacule form of poisoning follows the taking of repeated doses of a soluble 
lead compound. It may occur repeated medicinal doses of lead acetate given 
to control diarrheea. Abdominal colic is pronounced, and constipation severe. The 
other symptoms of acute lead poisoning occur, but are less intense in character. A 
blue line usually appears in the gums. If the teeth are frequently cleaned it is less 
likely to be formed. If the symptoms are of long duration lead palsy may result. 

Diagnosis. — ^The diagnosis of acute or subacute lead poisoning can be confirmed 
by analysis of the vomit and ficces for lead during life, imd after death by finding lead 
in the gastro-intcstinal tract, liver, spleen and kidneys. Acute and subacute lead 
poisoning are rarely fatal. 

Treatment. — If the patient is seen within 3 hours of swallowing the poison the 
stomach should be washed out with water. Intravenous injections of calcium versenate 
(calcium di*sodium E.D.T.A.) must be given at once (see p. 371). The abdominal 
pain may be relieved by hot applications, repeated drinks of milk and large doses of 
calcium lactate, 5 g. (gr. 75) three limes a day. In severe colic by the slow intra- 
venous injection of 15 ml. of a 20 per cent solution of calcium gluconate, or of 10 ml. 
of a 5 per cent, solution of calcium chloride, it is possible to relieve the pain by the 
time the injection is over. If necessary this treatment may be repeated in 2 hours. 
Should it not be available a hypodermic injection of gr. atropine sulphate ^d 
gr. i mo^hine sulphate may be given. For some wcelb saline aperients and a high 
calcium diet should be given. The diet should contain 3 pints of i^k daily, including 
milk puddings, junket and ice cream, together with butter, cheese and eggs. 

2. CHRONIC LEAD rOlSONlNC 

Sroonyms. — Plumbism; Saturnism. 

Atlology. — Apart from a few cases arising from accidental causes, chronic 
poisoning is of occupational origin. Lead is now encountered in more than 200 
industries. In Great Britain there are more than 1,500 workers in the lead iodustnes 
and 150,000 painters. It has been known clinically for more than a hundred years 
that absorption of lead through the tcsoiiatory tract is very much more import 
than by the gastro-intesdnal tract, and this view has since been amply confinned by 
experiments on cats. In the prevention of dust and fume great success has been 
secured from the application of the Factories Acts. Idiosyncrasy is a factor in the 
development of lead poisoning, certain persons being mote susceptible than others. 
Alcoholism also seems to be a predisposing cause. 'J’he sources from which lead ts 
derived in chronic poisoning arc very numerous, and they may be divided into thr« 
groups, . . 

1. Occupational risks . — Men arc exposed to danger in the smelting and dniung 
of metals, in vitreous enamelling, pottery glazing, shipbuilding, coach 
plumbing and soldering, house pauiUng, and in the manufacture of white lead, red 
lead, litharge, rubber, glass, cement, varnish, coloured pigments, linoleum and 
accumulators. Lead smelters are exposed to the fume and dust of furnaces and now. 
Lead burners and cbcmicai plutnbcre use oxy-acetylcne, oxy-bydrogen, or 
gas blowpipes in tlieir work. The very high temperature of such flames comHtutes a 
much greater risk than that faced by the domestic plumber who uses a spirit blow- 
lamp. Painters arc exposed when th« tub do%vn mterior surfaces which ^ve been 
painted with lead paint. The use of a blowlamp for burning off old paint is 
without risk. A painter nowadays is verj' rarely exposed in mixing paint from tne 
dry material, because it comes to him already iniicd in oil. There » some nsk to 
compositors who handle type metal, and to gpsfittcrs who use red and white lead. 
It frequently liappens that changes in me^ods or the appearance of new indastn« 
provide new causes of lead poisoning. Tlw in ship-breaking, especially when war* 
ships are scrapped, the volatilisation of lead from the paint and red lead stopping on 
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the plating occurs in the heat of the o?^*acetylene blowpipe flames used for 
purposes. In 1923 the great increase in the use of wireless receiving apparatus 
motor-cars led temporarily to a greater number of cases of lead poisoning in dectric 
accumulator fa«ories. Sometimes the converse is true, and lead poisoning is found 
to show a remarkable diminution in a given industry. Thus, the substitution cf 
machine methods for hand labour has abolished the disease among file cutters. The 
fall in the incidence of poisoning in coach painting is due to the enormous development 
of spray painting of motor-cars mth leadless ccluilose lacquers. 

2. AccidentcU causes . — Drinking water, especially if it is soft, or contains traces 
of acid derived from peat or dead leaves, may dissolve lead from lead pipes or dstems 
and so give rise to poisoning. Beer or dder drawn from casks through lead pipes 
may become heavily contaminated. Aerated waters delivered from syphons with 
pcwler or lead valves may give rise to poisoning. The lead glaze on earthenware 
vessels may be dissolved by vinegar, lemon juice, dder or home-made wine. At one 
time the cooking of food in vessels tinned with a mixture of lead and tin gave rise to 
lead poisoning, espedally if vegetable adds were present. The tinning of saucepans 
and food tins is carried out nowadays with pure tin. Tinned foods sometimes contain 
lead from solution of the solder used in the tinning process. The lead foil used for 
wTapping sweets or food may contaminate them. Cosmetics, hair-dyes and snuff 
weighted with litharge all have given rise to cases. Children with perverted appetites 
may chew the paint off their cots or to)'s. In Queensland, Australia, where the hot, 
dr)’ climate causes flaking of painted surfaces, so that lead carbonate comes away 
as a white powder, children ha\’e been poisoned owing to nail-biting, thumb-sucking 
and the habit of licking the raindrops off the painted balconies, nmiegs, fences and 
roofs of wooden houses. 

3. Aborti/acienl uses oj lead . — Lead attacks the chorion epithelium, causing abortion 
in pregnant women. A like effect has been observed in animals in the proximity of 
Jew works. Lead oleate plaster, known as diachylon, has been used in certain dis- 
tricts by pregnant women in order to cause miscarriage, the substance being st^’allowed 
in small portions rolled up in the form of a pill. To do this is very dangerous, for 
if miscarriage comes about, death occurs bter from lead poisoning. In consequence 
the sale of lead oleate has been restricted by placing it in Part I of the Poisons 
Schedule. 

Pathology. — In chronic poisoning lead is stored in the skeleton, and under certain 
circumstances is released to attack (i) muscle, causing abdominal colic and lead palsy ; 

(ii) the reticulated red cell, causing punctate basophilia (stippling) and anemia; 

(iii) the chorion epithelium, causing a^rtion and (iv) the bram, causing encephalo- 
pathy. 

In 1925 Fairhall studied the physico-chemical behariour of lead in the animal 
body. It is probably transported m the blood plasma as the insoluble tertiary phos- 
phate in the highly dispersed or colloidal form. At different stages of intoxication 
Its distribution within the body varies somewhat. When absorption is slow it migrates 
to the skeleton, where about 95 per cent, is held without harm during the chronic 
stage of plumbism. If, however, large quantities of lead are being absorbed or are 
being liberated from the bones, lead is distributed throughout the tissues and the 
petcenuge in the bones is reduced. Under these conditions acute symptoms of 
poisoning occur. It has been shown that the total amount of lead stored in the 
skeleton in lead workers varies from 0*2 to 0-8 g, Tliis deposition of lead suggests 
a mechanism similar to that involved in the deposition of calcium phosphate. Re- 
peated observations by Aub and Fairhall showed that cxinditions which favour storage 
of calcium in the body dso favour storage of 1^. ^Vhen conditions arc unfavourable 
for the retention of calcium the excretion of stored lead increases. 

, In studies of lead excretion it is to be noted that normal persons with no 
tional exposure to lead may excrete lead in the feces and urine. This happens t 
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lead is fteqaently present in the soil, and hence in vegetation and animal food. In 
normal persons the concentrations of lead may be 0 03 mg. per 100 g. of bjooci, 
0 027 mg. per litre of urine and 0'28 mg. per 24 hours' sample of faxes. In torico* 
logical analysis no satisfactory figures can be obtained unless specimens of stool and 
urine are collected for at least 3 days. A man working in a dusty lead industry, in 
addition to inhaling lead, may s^vaJlow repeated small amounts and pass lead un- 
absorbed in the fasces. The only proof of absorption, therefore, 'is to find lead in the 
urine. If specimens be taken some weeks after removal from exposure, the output 
may reach about 1 mg. for each 24 hours in the farces and about 0-3 mg. in the urine. 
Under effective treatment the fsecal excretion may rise to about 2 mg. in each 24 
hours. It should be emphasised that the presence of lead in the excreta is not neces- 
sarily proof that a lead worker is suffering from lead poisoning. Many such workers 
arc insusceptible and have never suffered from any of the toxic episodes. 

Lead palsy begins in the muscles, and faugue determines the site o! paralysts. 
The chemical explanation offered is that in regions of muscular activity the escess 
lactic add which diffuses from the fatigued muscle ctUs combines with the lead phos- 
phate in the blood to form lead lactate. As this soluble lactate comes into contact 
wth inorganic phosphate at the surface of the muscle cells the lead is re-predpitated 
as insoluble phosphate, causing alterations in the surface permeability. 

Studies of the blood in lead, poisoning show' that the stippled red cell arises from 
the reticulocyte. Blood films can be prepared showing all stages between stippled 
fragments and typical reticulum. The presence of punctate ba.sophill3 in the blo^ 
is not, of course, a specific sign of lead poisoning. It is seen in pernicious anaania, 
in leukamia, in the anicmias of cardnomatosis and in pneumonia in infants. Its 
occurrence in these t-arious conditions is relatively rare and slight os compared with 
the frequency and intensity of its appearance during plumbkm. For this reason the 
demonstration of stippling of the rw cells in the blood has come to be considered 
as almost definite evidence of absorption of lead. It is not an absolute indication of 
the seventy of lead poisoning, but it often nios parallel to the state of health. If on 
examination of the films its presence is detected in a sufficiently large numbw of 
fields of the microscope, further exposure to lead in the patient concerned should bo 
prevented immediately, runciate counts are of value in uie prophylaxis of plumbism 
among lead workers and are essential in the adequate hygienic control of lead pro- 
cesses. Lane (1931) demonstrated the value of dark ground illuminarion in counting 
the stippled cells and showed that large granules, because they denote excessive 
absorption or mobilisation of lead, have greater significance than small ones. ’ ' ' 
The intensity of stippling is invariably higher in the bone marrow than tn the 
peripheral blood and it lias been postulated that the action of lead is primarily upon 
the nucleated red cell precursors in the bone marrow. The work of Rirangton (1938) 
points to inhibition of lucmoglobin 83 fnthesis as the chief mechanism whereby ansini.i 
develops in chronic lead poisoning. The synthesis appears to be Inhibited at the 
point wheic iron should be incorporated into the porphyrin molecule. Lead ma? 
also act by interfering with the enzyme system concerned in the conversion of copro- 
porphyrin III to protoporphyrin, aswdl as at a lower level in the pathway of h®nso- 
glabin synthesis, by partially preventing tlie synthesis of coproporphyrin III. , . 

Except in cases ol encephalopathy, which are now very rare, chioiuc lead poisoning 
is not a direct cause of death. In 1854 Gairod pointed out that gout was quite 
mon among lead w others in Great Britain, but there is nothing to show that the 
rence of these two conditions in one patient Was other than fortuitous. Seyond tne 
blue line on the gums and that in the mucosa of the rectum near the anal margin, 
chronic lead poisoning produces no characteristic post-mortem changes. ‘ ^ „ 

Clinlcnl History. — ^The past occupations of the patient should be inquired 
for latent lead poisoning is well known to occur. Tlie present occupation Is obnouwy 
' “ at importance and the exact details of Ac work he does should be elicited from 
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the patient himself. Often a man’s occupation does not at first sight suggest that 
he is exposed to compounds of lead. A man describing himself as a fitter may be 
exposed to dust or fume of lead ; this feet is only eliated in answer to a leading 
question. The occupation of a cooper becomes dangerous when the barrels n'orked 
upon have contained compounds of lead. Vitreous enamellers working, for example, 
on baths, sift a powder containing lead silicate on to the bath which Im been heated 
in a furnace. They sometimes use a compressed-air apparatus which forces the 
enamel through a sle%e. In the electric accumulator trade pasters fill the spaces in 
accumulator plates with a paste containing litharge and red lead. Colour manu- 
facturers grind colours into a fine powder under edge runners with the necessary 
production of much dust. Amongst other things they grind lead chromate and red 
lead. A slate mason may construct storage tanks by fixing together slabs of slate 
nith materials containing oxides of lead. A bullion refiner may use a process in 
which he adds lead to refinable silver in a furnace and taps off molten litharge. A 
rubber compounder adds oxides of lead to crude rubber in preparation for vulcanisa- 
tion. A girl describing herself as a perambulator maker may be employed painting 
the body work of perambulators and then rubbing dorm the surface with dry sand- 
paper, An embroidery worker sometimes stencils materials by dabbing on the 
pattern commercial white lead instead of chalk. 

Symptoms. — The toxic episodes resulting from the absorption of lead are colic, 
palsy, ansmia and encephalopathy. The blue line on the gums is a sign of absorption 
and not of intoxication. 

Lead coGc.— This is the most common and dramatic of the acute manifestations 
of plumbism. It is ten times as common as lead palsy. An attack of colic is preceded 
by several days of constipation. The pain is of a tearing or griping nature and of 
variable Intensity. It is situated around or below the umbilicus, and the patient 
often indicates where it is by spreadmg both bands widely over the abdomen. While 
suffering from colic the patient is cold, pale and often drenched mth pe^iration. 
He commonly bends over and may writhe about the bed in intense pain. Examina- 
tion shows a scaphoid abdomen, held tense, but sboiring no rigidi^*. Vomiting fre- 
quently occurs at the onset of the pain. 

Lead patsy . does not belong to the category of poljTieuritis, cither clinically 
or pathologically. It is in the first instance a muscle disease. Fatigue plajs a most 
important part in determining the sites attadred. Where the muscle palsy is neglected 
the lead attacks the motor nerve fibres and ultimately the anterior horn cells of the 
spinal cord (sm ako p. 1593). Paralysis does not appear to be closely related to 
length of ex^sure. It may develop during the first months of work, or only after 
many years’ e.Tposnre. The commonest form is the well-known wnst-drop which 
begins usually in the right hand and later becomes bilateral. The palsy first appeals 
in the long extensors of the middle and ring fingers. It spreads to the other fingers, 
and then to the long extensors of the wrists. The supinator longus (brachtorad/alis^, 
smd usually the long abductor of the thumb escape. The bradiial t\-pe of paralysis 
involves the deltoid, biceps and supinator longus, but it is very rare for tliis to occur 
without AYiist-drop. A third form of lead palsy in which progressive atrophy occurs of 
die thenar and hypothenar eminences, together with the intcrossei, used to be common 
in the left liand of file-cuttersL In view of the theory' that fatigue plays an important 
part in determining the site of lead paralysis, this obseni'ation is of great interest, 
for in their work file-cutters not only used particularly the musdes mentioned but 
pbeed the greatest strain upon the left hand. The substitution of machine methods 
for hand labour has abolished lead poisoning amongst file makers. Lod palsy rarely 
owjus in the lower Umbs, but when it docs so it affects the extensors of the toes, 
giving rise to foot-drop. 

Aiunma . — Secondary anamia with basophil punctaiion (stippling) of the red cells 
u characteristic. It is usually mild, and it is rare to find less than 3 million red 
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cells per c.nun. Because of the loss of dcculating red cells there is compensatory 
regeneration of erythrocytes, with a high reticulocj’te count. 

Encephalopathy . — Most of the ancient writers speak of the frequent occurrence 
of convulsions in lead poisoning, but fortunately with the improvement of industrial 
conditions the incidence of lead encephalopathy has progressively decreased until 
to-day cases are rarely seen. It is the most dramatic manifestation of lead poisoning, 
and is always of serious prognostic significance. In severe cases of plumbism the 
patient is dull, with poor memory and inability to concentrate. The onset of en- 
cephalopathy is nevertheless sudden, usually with epileptiform convulsions. It may 
be divided into three groups — convulsive, comatose and delirious. The lymphocyte 
count in the cerebrospinal fluid may reach 100 per c.mm. 

The lead line . — The lead line consists of fine granules of pigment arranged in the 
form of a dark blue stippled line within the tissues of the gum about a millimetre 
from the border of the teeth. It is more marked round infected or dirty teeth, and h 
occasionally found on the mucosa of the check opposite such teeth. Despite the 
pigment lying within the tissues, careful cleansing of the mouth and teeth often causes 
It to disappear. Its clinical significance should be dearly recognised. It u an indica- 
tion of absorption and not of intoxication. Its intensity and size provide a rough 
guide to the duration and severity of exposure to lead. 

CopropQTphyrinuria. — In chronic plumbism the urine contains lame amounts of 
coproporphyrin III. This is probably newly formed as the result of the action of 
lead and is not a product of hierooglobin btcikdown. Although coproporphytinurta 
is found in conditions other than lead poisoning, it is much more marked in plumbism 
than in other disorders and is often found before basophilic stippling is demon* 
strable. 

Chrome nephritis . — In Queensland in 1933 Nye studied a scries of 34 patients 
with nephritis who had suffered from lead palsy in childhood. Inquiry showed that 
they had all spent their childhood in wooden houses ; 30 were naiJ-bitert or thumb- 
suckers, all but 7 had albuminuria and 29 had well-established renal insufficiwcy. 
Some had renal dwarfism, hypertension, marked urea retention and low urinary 
concentration. The death-rate was correspondingly high. In adults it seems that 
ischamic nephritis may occur after prolonged exposure to lead dust or fume but 
that It is unusual. 

Diagnosis. — Opinions differ widely as to what is necessary for the diagnosis of 
lead poisoning. Constipation and slight stippling of red cells are insuffident ; neither 
a blue line on the gums nor detection of lead in the urine can be taken as proof of 
poisoning, for the patient may be insusceptible. Where a worker is exposed to mk, 
a diagnosis of lead poisoning can be made before the occurrence of a toxic crisis. 
A falling haemoglobin percentage, with or without a rising punctate basophile count, 
raises a suspicion that absorption is passing into poisoning. The suspiaon become 
a certainty when these changes are marked or progressive- The urine should be 
collected for at least 3 dap and examined for lead. There is a danger of wrongly 
attributing to lead poisoning any symptoms which may occur in persons expos^ to 
lead. Acute appendidtis, chronic gastric or duodenal ulcer, and carcinoma of the 
stomach occur in lead workers as th^ do in others. They must be carefully differ- 
entiated from colic. Equally a lead worker can suffer from pemidous aruemia or 
secondary ansmia due to piles, melsna or hiematemesis. It is Important to lem^bcf 
that lead poisoning has to be severe before the red ceU count drops below 3 million. 
In industrial cases the blue line is unlikely to give rise to confusion. A similaT 
phenomenon is commonly seen in patients under treatment with bismuth prepara- 
tions given intramuscularly. The differential diagnosis of lead palsy should gn/ 
rise to no difficulty, cspedally as the changes are entirely motor. In a case of pen- 

E hcral neuritis in which there are motor, sensory and pigmentary changes, the possi- 
ility of arsenic poisoning must be cooridexed. Litigation hpteria is all too conunoo 
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in the lead worker. The manifestations include hysterical spasm of the hand and 
arm, weakness of various movements, including the flexors of the wrists and fingers, 
glove and stocking anjBSthesia, complete hemi-an®5thesia and hysterical aphonia. 
Such symptoms are rarely alleviated until l^al proceedings are completed. 

Treatment. — ^Prophylactic, — The treatment of chronic lead poisoning is essen- 
tially preventive. Food and drink containing organic acids should not be stored in 
earthenware vessels glazed with lead. Supplies of soft water for drinking purposes 
when delivered through lead pipes should be artificially hardened by the addition of 
calcium salts. Lead pipes used to convey beer or cider from the cellar to the bar 
engine in public houses must be lined with tin. Children’s toys and cots must never 
be painted with lead paint. The law must restrict the sale of lead oleate and forbid 
the addition of litharge to snuff in order to make it heavy. C ' 

In industry less than 60 cases of lead poisoning were notified in 1950 as com- 
pared with more than 1250 in 1889. In Great Britain preventive measures are 
carried out with such success that the majority of cases of lead poisoning are mild. 
It is unusual to-day to meet with a case either of severe colic or of extensive palsy, 
and encephalopathy has been abolished. The most important single measure of 
prophylaxis is the prevention of dust and fume. In achieving this, great success 
has been secured from the application of the principle upon which Sir Thomas Legge 
always laid so much stress, namely, to apply methods entirely external to the work- 
man — methods over which he himself can exercise no control. One such method is 
exhaust ventilation applied through hoods at the point of origin of dust or fume. 
Benches, tools, floors and trails must be spotless, often at the expense of the constant 
vigilance of several good foremen. No scrap lead nor dry white lead should be 
handles unless it has been thoroughly soaked with water from a hose. As far as 
possible mechanical means, such as cranes, rails, hoists, covered conveyers and hoppers, 
and automatic packing machinery must be substituted for hand carriage. 

Fortunately about 50 per cent, of the white lead manufactured in Great Britain 
is never handled in the dry state. It is made by the Euston process in which lead 
acetate is treated with carbon dioxide, giviM results much more quickly than was 
possible with the old Dutch stack process. ’The plant is completely enclosed so that 
the white lead is not seen from the time the pig lead enters the process until it appears 
as the finished product, namely ground white lead in linseed oil. Since a white-lead 
worker may handle in the course of a day at least as much white lead as a painter 
handles in a year, the value of this enclosed method will at once be realised. In the 
manufacture of litharge and red lead it is impracticable to use wet methods, and it 
is therefore necessary to use machinery designed to minimise dust. Since 1937 it 
has been illegal for a painter to rub down by dry methods any indoor structure 
previously treated with lead paint. Dust can be avoided by using a damp rubbing 
down process for lead painted surfaces. Waxed sandpaper which the workman dips 
repeatedly in a bucket of water has made this possible. 

^ In addition to cleanliness in the workplaces, personal cleanliness is of the first 
importance. Cloak-rooms, xvashing-rooms, mess-rooms, baths, nail-brushes, towels 
and soap must be provided. The hands should always be washed before eating and 
the work-people urged to take a warm bath frequently. The bringing of food or 
drinks into the work-rooms should be forbidden, ana so also should smoking at 
work. Medical examination of the workers exposed must be carried out periodically. 
At present there is no biological test by which to select workmen immune to the 
toxic effects of lead. Since they have been found unduly susceptible, it is necessary 
to forbid the employment of pregnant women and of all persons under 18 years of 
tigc in the potteries and other lead trades. 

Any Worker who develops one of the toxic effects of lead must be suspended^rom 
I'ork without financial hardship for 3 months. At the end of this time only 
been possible to modify the operation or condition of work, including hi - 
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TCre responsible for the trouble may he be allowed to return to his job. By patient 
insistence the works’ doctor must teach the men their own responsibilitjcs in 
the safety prornmnae. The co-operation of the workmen will be forthcoming if 
the approach be the right one ; the responsibility for procuring it lies with the 
doctor. 

In the prevention of lead poisoning a diet of high calcium content plays its part. 
In lead works in Great Britain it has for many years been customary to provide the 
workmen free of cost with a glass of milk each morning. This is empiricri treatment 
of considerable merit, anticipating as it did by many years the discovery that a high 
calcium intake assists the storage of lead in a harmless form in the bones. Workers 
should, in addition, lake aperients regularly. 

CURA'rfVE. — Treatment which aims at the cure or amelioration of lead poisoning 
shouid never be made the excuse for negligence in enforcing all the known measura 
for the prevention of exposure and absorption. Aub and his collaborators showed 
in 1925 that a high calriura intake causes lead excretion rapidly to diniisu^ It 
follows that a high calcium diet is useful in treatment. In mild cases of lead poison- 
ing a diet containing 2 pints of milk a day or a daily dose of 10 g. of caldum Ucute 
is all that is necessary to store lead in the bones so that it will not be free in the circula- 
tion to cause harm. In cases of lead poisoning showing toxic symptoms the diet 
should contain 3 pints of milk daily and include milk pudmngs, junket and ice cream, 
together with butter, cheese and eggs. Large auantities of calcium lactate, 5 g. 
(gr. 75) tlirce times a day, should be given. In the presence of acute symptoms no 
attempt should be made to increase the elimination of lead; so mu^ is already 
circulating that it is safer to encourage further storage. 

Alethodt vted to increase the excretion of /mJ.— T he ideal method to increase the 
excretion of lead from the tissues is still being sought. In more than a hundred y^ 
many nations have contributed to this problem. In 1944 France gave us potassium 
iodide, then the United States of America gave us first the use of add sdts with t 
low calaum diet (1925) and then sodium dtrate (1943), and finally Switzerland g3>‘e 
us the use of venene compounds (1948). 

(1) Poiassiu/n jorfiWe.— Potassium iodide was first used in the treatment of lead 
poisoning in 1844. The dose should be increased from gr, 5 three times a day to 
gr. 15 three times a day. Its physiological effectiveness appears to diminish pro- 
gressively after the first few days of treatment. It has been knoirn to predphattaa 
acute attack of lead poisoning in an apparently healthy subject as long as 16 yea« 
after exposure to lead has ceased. 

(li) Ammonium chloride xoith a loto calcium diet. — Pi. few weeks after the acute touc 
episodes have passed, the ehmination of lead may be accelerated by the use of a low 
calcium diet, together with ammonium chloride to facilitate the release of lead froo 
the bones. All milk, milk products, green vegetables and eggs are omitted from the 
diet, which may, how'cvcr, contain meat, liver, chicken, potato, peas, rice, tonisto, 
banana, apple, lemon, tea, coffee, sugar, honey, salt and pepper. In those plac« 
where the water supply is hard, vegeubles should be cooked in distilled water and all 
dnnks made up with it. Ammonium chloride is administered cautiously in dos« ot 
1 g. (gr. 15) given in a glass of water eight or ten times daily for 3 we^ at a time- 
The dose should be reduced if loss of appetite and headache appear, for these symp- 
toms indicate the limit of tolerance to such treatment. Since it would doubtless require 
several years, it is useless to attempt the elimination of all the lead stored in the body. 
It is desirable to eliminate only the most readily mobilised lead. Thus, after 3 weeks 
treatment by a low calcium diet and ammonium chloride, there should be a rest 
period of a week with normal diet and abundance of miltc to correct the calo^ 
deficiency. Treatment to accelerate elimination should then begin again. Neiiker 
ammonium riiloride nor potassium io^dc should be used in the pr^ence of cephnm 
or of toxic symptoms. Should any toxic episode appear during the use of amm omum 
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diloridc or potassium iodide, tliese drags must be stopped and a high calcium diet 
at once used to faTOur the storage of lead, 

(iii) Sodium cilraU . — Because all previous methods used to eliminate lead from 
the body involved the risk of making the symptoms worse, attempts were made to 
render the mobilised lead harmless by converting it into a more complex chemical 
substance. Since in dilute solutions sodium citrate dissolves tertiary lead phosphate, 
and since the soluble complex of lead titrate so formed has an extremely low dissocia- 
tion constant it was suggested that this might prove to be a safe and effective way 
to rid the body of lead. Favourable results from treatment by sodium citrate were 
reported but better methods have since been devised. 

(iv) Calcium di-sodium versenate , — In 1948 it was shon*n that sodium ethylene- 
diamine tctra-acctate {sodium E.D.T.A. ; sodium versenate) is a powerful chelating 
a^nt having a strong affinity for caltium and heavy metals. This property has been 
utilised in the treatment of acute and chronic lead poisoning. When ralcium di- 
sodium E.D.T.A. (calcium E.D.T.A ; caltium versenate) is administered parenterally 
the lead displaces the calcium and the resulting lead chelate is excreted by the 
kidnc}'. Not only is the rate of excretion of the metal thus increased, but the circu- 
Utine un-ionised chelate is much less toxic than would be a similar quantity of ionised 
Rietd. Four to eight daily intravenous injections of 3 g. of cilcium E.D.T.A. in 600 
ml. of 5 per cent, dextrose in distilled water are given over a 2-hour period. Striking 
increases in the urinary excretion of lead as high as 13 mg. per day occur, and the 
urinary coproporphyrin level falls. Excessive dosage must be avoided. Caltium 
E.D.T.A. may be lethal in animals. Patients treated trith large doses of sodium 
E.D.T.A. have died from renal tubular necrosis. 

^ Treatment oj eo/ie.— Treatment with a high calcium diet almost Invariably brings 
relief within 2 days. The relief of lead colic by calcium therapy involves more than 
the ability of caltium to favour storage of lead. Since the pain is due to violent 
peristalsis behind a contracted tonic ring of intestine, the antispasmodlc effect of 
caltium salts on involuntary muscle is beneffcial. In severe cases it is possible, by 
the slow intravenous injection of 15 ml. of a 20 per cent solution of calcium gluconate, 
or of 10 ml. of a 5 per cent, solution of caltium chloride, to relieve the pain by the 
time the injection is over. The patient feels hot and flushed and may vomit. If 
necessary, the injection may be repeated in 2 hours. Should such treatment not be 
available, a hypodermic injection of atropine sulphate gr. ^ given. Enemata 

of olive oil and mild aperients may be used. 

Treatment of pahy . — During me development of lead palsy a high calcium diet 
should be used to favour the storage of lead. Massage and elenric^ treatment are 
also useful. In the early stages the hands, when affected by wrist-drop, should be 
supported on splints. 

Treatment of encephalopathy . — Lead encephalopathy should be treated by lumbar 
puncture and a high caltium diet. Of 6 cases observed in the United States of America, 
3 occurred before this treatment was in use and all died. The other 3 were given 
large quantities of ritilk and calcium lactate and promptly recovered. The control 
of encephalopathy by the use of caltium E.D.TA. in diildren who had ingested 
lead paint from toys shows promising results (1954). 

3 TETBA-ETHVL LEAD POISONING 

^Etiology. — Tetra-eth)’! lead is an organic, lipoid-soluble compound readily 
absorbed through the skin and respiratory tract. It is a clear, heavy, oily liquid 
wi^ a peculiar sweetish odour, and is somwhat volatile at ordinary te^eratures. 
It is added to petrol in proportions up to 1 in 1260 as an antidetonant. Twelve per 
cent, of the annual consumption of r^ned lead is used in its manufacture. In 1923, 
" hen it was first manufactured in the Umted States of America, 149 cases of encephalo- 
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pathy occurred in men employed on three semrate plants. Within 17 months II 
deaths were reported. Much excitement and alarm were caused and thb led at first 
to the prohibition of the manufacture. In the War of 1939-1945 a new hazard arose 
in the process of cleaning storage tanks which had held ethyl petrol. In England 
some of these tanks were underground and were of 4000 tons capacity. Twenty-five 
cases of poisoning by tctra-ethyl lead occurred, 2 of them fatal. War conditions in 
countries of the hliddle East and Far East made the cleaning of tanks difficult to 
supervise, and there were 200 cases of poisoning with _40 deaths. 

Symptoms. — The early symptoms include insomnia, loss of weight, anorexia and 
morning nausea but there is no colic. Mental manifestations dominate the clinical 
picture, and in severe cases restlessness, bad dreams, haliudnations and delusions 
are common. Several symptom-complexes have been distinguished — the delicious, 
manic, confused and schizophrenic. Weakness, tremor, muscular pains and ease of 
fatigue are frequent complaints. The tremors affect the extremities, lips and tongue, 
and are coarse and jerky, and aggravated both by effort and by attempts at control 
With severe exposure Acre may be the abrupt onset of acute maniacal symptoms 
with suicidal tendencies or the occurrence of a convulsion. Less severe cases begin 
with insomnia, sleep being difficult, broken and restless, sometimes with wild and 
terrifying dreams. By day, mental excitement may be marked, headache is usual and 
often severe, and vertigo is frequent Blurred vision and diplopia oiving to weakness 
of the extrinsic ocular muscles are occasional complaints. Evidences of meningeal 
irritation are absent ; the cerebrospinal fluid may at times he under increased pressure, 
but it is not othenviae abnormal. Punctate basophilia is absent or slight. In the 
patients who recover, all a)'mptom8 disappear in /roro 6 to 10 weeks. Occasionally 
an anxiety state persists for a time. 

Treatment. — (a) Symptomatic.— The sedative action of repeated doses of bai- 
biturates together witli adequate fluid intake are the essentials in treatment Morphine 
is contra-indicated. Glucose, S per cent, in saline, may be given intravenously up 
to 3 litres a day, and if it is given as a drip, hexobatbitone may be added. In severe 
cases from 2 to 4 g. of magnesium sulphate in 2 per cent, aqueous solution sliould 
be given intravenously accompanied by doses of pentobarbitone sodium up to gr. 15 
daily by mouth. Enemata of 6 oz. of a saturated solution of magnesium sulphate 
often have a sedative effect when they can be retained. 

(i) Pheventive. — By meticulous attention to detail, it is possible to manufacture 
tetra-ethyl lead and to blend it with petrol without risk to the workers. Both manu- 
facture and blending arc carried out in closed systems. Elaborate precautions are 
taken in transport, storage and handling of the fluid, and great care is exercised to 
avoid leakage or spilling. In blending and laboratory work impervious gloics and 
respirators are used. Strict regulations must be laid down for the cleaning of tanks 
which have contained leaded petrol. Those responsible should make it quite dew 
that such work is never to begin without reference to some authorised person. This 
makes it possible to do the work under supervision and to use trained workmen 
properly equipped with protective clothing. Altliough ethyl-petrol contains less thm 
one part in a thousand of fetra-effiyl lead it should not be used for cleansing the sk'^ 
nor for diy cleanmg, and to prevent this it is coloured by a dye. While decarbonising 
engines whicli have burned leaded petrols, mechanics must wear dust masks. Routine 
medical examinations of workmen and tec^cians should be carried out wherever 
possible. 


ARSENICAL POISONING 

Arsenic is the most important of the irritant poisons, and owing to the almost 
tasteless property of many of its compounds and preparations it is one of the com- 
monest poisons used for homicidal purposes. At one time it had a reputation as a 
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cosmetic, and was added to face powders and skin Jotions. It is practically never 
used now for such purposes. 

Occurrence. — JVfitie arsenic, arsenious add, or arsemous anhydride, As^O^, is 
the most important of the compounds of arsenic. It occurs in the form of a white 
powder, or m lumps like glass or porcelain vilreous arsenic. The powdered form 
resembles powdered sugar or flour, and when mixed with food is tasteless. It is 
slightly soluble in cold water, an ounc£ of cold water dissolving from gr. | to 1. 
In boiling water it is twelve times more soluble, from gr, 6 to 12 dissolving in an 
ounce. Alkaline solutions readily dissolve arsenic. If white arsenic is sold to the 
public the law requires that it should be mixed rvith soot or indigo to colour it. It 
is used in the composition of sheep dip, arsenical soap and rat poison. 

Metallic arsenic is a black powder. It is very poisonous, and is used for killing 
flies. Copper arseniie (Scheele’s green) is bright green in colour, and used to be 
employctf for colouring wall-paper, toys, floorcloths and fabrics. Its use for such 
purposes has fortunately been abolished. Arsenious sulphide, or orpiment, is a yellow 
powder known as king's yeUow. Arsenic add, in the form of its potassium and 
sodium salts, which are white, crystalline and soluble in water, is used as a fly poison. 
Sodium arsenite, in the form of solutions of arsenic in caustic soda, or in sodium 
carbonate, is commonly used for the pr^aration of fly-papers, weed-killer, preserva- 
tive for wood and arsenical sprays for fruit trees. Some of these preparations contain 
from 20 to 40 per cent, of arsenic In solution, and are intensely poisonous. 

Arsenic in /ood.— Accidental contamination of food with arsemc, or its prepara- 
tions, such as weed-killer, has occurred. Arsenical pigments have been used for 
colouring sweets and cakes, with fatal result. A serious outbreak occurred in 1900, 
owing to the contamination of commer^ glucose by arsenic. Sulphuric add pre- 
pared from pyrites and containing a considerable amount of arsenic had been used 
in the process of the conversion of star^ into commerdal glucose, so that the latter 
became impregnated with arsenic. The use of the glucose in the manufacture of 
beer led to the outbreak of arsenical beer poisoning which occurred in Manchester. 
A Royal Commission investigated the cause of this epidemic, and made safeguards 
against the further occurrence of such poisoning. Lunits of the amount of arsenic 
permitted in food-stuffs were fixed at x«Tr per gallon for liquids and per pound 
for solids. 

Arseniureited hydrogen, or arsine, is a pobonous gas occurring as a by-product in 
industry. Dimethylarsint b a pobonous gas produced by the action of moulds upon 
certain compoirntb of arsenic. Other aliphatic arsines and abo aromatic and hetero- 
^clic arsines have been handled in studies directed to chemical warfare. The arseno- 
Semene derivatives which are used in the treatment of syphilb and other diseases, 
may give rbe to poisoning. 

Pathology. — Aisenic compounds poison the enzyme system responsible for the 
oiddation of pyruvic add in the intennediary metabolism of carbohydrates in tissue 
cells. It b known that the pyruvate oxidase system contains a component sensitive 
to very small concentrations of arsenite. In 1909 Ehrlich showed that arsenic com- 
pounds had a strong affinity for sulphydiyl groups, and hb work led to the observa- 
tion that when such substances combined with tissue proteins the active sulphydiyl 
group of the latter spontaneously disappeared. In 1943 Peters showed that when 
Lewisite reacted with keratin, approximatdy 75 per cent, of the bound arsenic was in 
combination wiffi two thiol groups. He then found that simple 1,2-dithiob are capable 
both of exerting an antidotal action against the poisoning of the pjTurate oxidose 
s>’stem by trivalcnt arsenic compounds and of reversing this poisoning when once 
established. This work was the origin of dimercaprol (B.A-L., Britbh Anti-Lewisite). 

VaLTleties. — ^The varieties of arsenical poboning are--^l) acute, chronic, 
P) arseniuretted hydrogen poisoning, (4) poboning by organic arsines and (5) poison- 
ing by arsenobeozeae derivatives (see p. ^9). 
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1. ACUTE ARSENICAL POISONING 

Pathology. — ^The stomach ojntents usually contain much mucus, which may be 
blood-stained. The signs of gastro-intestinal ioSammatlon are present. Tlie mucous 
membrane is swollen, red and congested, and petechia: are usually well marked. 
The redness is most marked on the summits of the rugs. When the amenic has been 
taken in solid form, white or pigmented particles may be seen on the mucous mem- 
brane of tlie stomach. The duodenum is red and congested, and petechis may be 
present; there is usually marked yellow staining, due to altered bile. The small 
mtestine may show similar signs to the duodenum, but these diminish on passbg 
downwards. The liver, kidney and other organs may show cloudy swelling. In 
fatal caes the arsenic absotbeu into the tissues has a preservative action, and tends 
to delay putrefaction. 

Symptoms. — \Vherv the poison is taken hy the nvoutli, if diluted well or mixed 
■with food, no taste or pain in the mouth or throat is experienced. The symptoms 
begin withiix an hour if the stomach is empty; but may be delayed if the stomach 
is full, and if the poison is in the solid state there will be further delay. A burning 
pain occum in the epigastric region, and nausea and vomiting usually follow. The 
vomit will contain any food present in the stomach, and there is often much mucus. 
Bile is usually present, and sometimes streaks of blood. As the poison is passed on 
to the intestine, abdominal pain, of a griping or colicky type, and usually dlawhiEa 
occur. The stools are watery, and may contain flakes of mucus. The continued 
vomiting and diarrh<Ea cause exhaustion, faintness and collapse. Cramps in the legs 
may occur, but are not a constant symptom. In a severe case resUeasness, stupor 
and coma dev^op, and death follows shortly. Death in an acute case may occut 
within 24 hours, or may be delayed for 3 days or more. VVhen several repeated doses 
are taken, so that the symptoms are protract^ over several days, some of the symptoms 
of chronic arsenical poisoning may develop. 

Fatal dote.—Gtaxas 2 of arsenic have caused death in an adult, and this is accepted 
as possible fatal dose. 

Ireatment. — ^The stomach should be washed out by copious lavage. In severe 
cases injections of 3 mg. of dimercaprol (B.A.L.1 per kilogram of body-weight (200 
mg. for an average adult) should be given eveiy 4 hours for the first 2 days, followed 
by less frequent injections for 10 days. This treatment may give rise to nausea, 
vomiting, salivation, lacrimatlon and feelings of burning and constriction in the 
throat and chest. Pain is relieved by the hyp^ermic injection of morphine. Demul- 
cent drinks such as olive oil, liquid paraffin, kaolin or egg albumen should be given. 

2. CHRONIC ARSENICAL POISONING 

Symptoms. — ^The gastro-intestinal symptoms — nausea, abdominal pain, vomiting 
and diarrhcea — are not prominent, and may even be absenL Geittral malaise, 
anorexia and anmmia are usually present. If taken medicinally, or otherwise, over a 
long period, arsenic produces a finely mottled general brownish pigmentation of the 
skin — loindrop fngmtniaiion. It affects principally the covered parts. The mucous 
membranes are not involved. Thickening of the epidermis of the soles and palms, 
and irregular thickening of the nads art present in long-standing cases. Squamous 
carcinoma of the skin of the palms of the ^nds may follow. In some cases salivabon 
is a marked feature, paroxysmal attacks of excessive secretion of saliva occurring 
Erythema, herpes zoster, pigmentation of the ridn or erythromelalgla, arc commonly 
to be noted. Symptoms of multiple neuritis are likely to develop, and these affect 
both the upper and lower extremiuea. 

Long-continued poisonmg causes amentia, peripheral neuritis, progressive wasting 
and weakness, death resulting from exhaustion and cardiac failure, ascites and genenil 
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ttdetna occurring towards the end. Where the salts of arsenic settle in the skin of 
the workman in industry multiple neuriris does not occur. There is pharyngitis, 
laryngitis with husky voice and conjunctivitis %vith redness and swelling of the eye- 
lids. Hyperkeratosis with multiple papillomata and even multiple carcinomata of 
the skin may occur. Often there is perforation of the nasal septum which is symptom- 
less unless catemoma supervenes. 

The urine, faces, the distal portions of the hair and the nails contain arsenic, its 
detection serving to confirm the diagnosis during life. The tests for arsenic will be 
found in works on toxicology. It must be remembered that in cases of suspected 
arsenical poboning the diagnosis can always be made with certainty by an analysis 
of the urme, vonut and feces, and these should always be taken for examination, 
the tests being made by an expert toxicologist. It is important to remember that 
acute arsenical poisoning, where a large dose b taken, may (if the patient recovers 
from the acute attack) be followed % symptoms of chrome arsenical poboning. 
Severe peripheral neuritis may follow acute poisoning from a single dose of arsenic. 

Treatment. — This consists in the prevention of the further absorption of arsenic. 
Duncrcaprol (BA.L.) injections usu^y have little effect. In the prevention of 
arsenical poboning in industry dust must be suppressed. Workrooms should be well 
ventilatei^ and in all processes in which arsenicd dust b likely to arise tables should 
be provided with doVl■n^Yard exhaust ventilation. The wearing of respirators favours 
sweating and consequent ulceration of the skin. Instead the workmen must wear 
au-line helmets as well as gloves and washable suits. The floors of workrooms should 
be of impermeable material, and they should be frequently flushed with water. 
Neither food nor drink should be taken to the workroom and smoking should be 
prohibited. 

3. ARSBNIURETTED HYDROCBN POISONING 


Etiology.— ‘Arseniuretted hydrogen b a poisonous gas which is not manufac- 
tured in industry but is evolved as an accideotal bv-pi^uct in certain processes. 
The majority of cases have been due to the use of ados and metals contaminated with 
arsenic. The occupations concerned are the extraction of mineral ores, piling and 
galvanising of metals, cleaning of add tanks, the manufacture of hydrogen and its 
use in ballooning, and the making and chaining of accumulators. Poisoning may 
arbe from the action of water upon metallic arsenides. Cases have also occurred 
%shen ferrosilicon, a substance used for hardening steel, has come in contact with 
ivater, when a mixture of arseniuretted and phosphoretted hydrogen b evolved. 

Pathology.- — ^The gas is inhaled and acts at once by tomolysing the red cells 
within the vessels. Hsmolytic jaundice and ansmia follow. Death may occur from 
anuria if the rei^ tubules become affected. Degenerative changes in the celb of 
the liver and kidneys, and numerous petechi® on the mucous and serous membranes 
are to be noted, ’ 


^ Symptoms. — Malabe, headache, dbziness, sUvering and hamoglobinuria occur 
within a few hours. Within 24 hours there is nausea, vomiting and jaundice, and by 
the thbd day ansmia in which the red cell count may fall bdow 1,000,000 per c.mm. 
Delirium, stupor and coma precede death. 

Diagnosb.— Mild cases are often rablakcn for food pohoaing. The sudden 
onset of hamoglobinuria and jaundice at once suggests inquiry into a man’s occupation 
Prognosb. — Mild cases quickly recover. The mort^ty rate is 30 per cent. 
Treatment.— Workshops should be adequately ventilated and processes known 
to be risW should be forbidden in confined spaces. Sometimes a breathing apparatus 
suitable for use in irrespirable atmospheres roust be employed. Such an aDO^tus 
consbts of an oro-nasal mask with tube connection to the outer atmosphere Thp 
we®er draws fresh air through the tube by his inspiratory efforts and \ul 
expired ab through a valve in the mask. , " 
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4, POISONING BY ORGANIC ARSINES 

The organic derivatives of arsine can be divided into tiircc groups as follows : 
(a) Aliphatic Arsines 

Dimethylarsine. — ^Thc use of Scheelc’s green (cupric arsenite) in the preparation 
of artificial fiovjcrs and walUpapers has now only historical interest, because aniline 
colours have almost entirely taken the place of arsenic in these processes. The mould 
Penicillium brevicaule growing in the paste behind wall-pape« in damp rooms liberated 
dimethylarstne. The same process may occur in damp houses where coke breeze 
containing arsenic forms a constituent of the plaster on the walls. The use of concrete 
blocks containing this substance and the deliberate addition of arsenious oxide to 
cements to increase their rates of hardening are clearly undesirable. The symptoms 
of poisoning ace coryaa, conjunctivitis, gastro-enteritis and tingVmga in the eitremitifs. 
Some cases arc fatal. Treatment is preventive. 

C/ilorovinyl duhlorarsine {Leteidte) is a colourless liquid with a faint odour re- 
calling that of geraniums. It is a very powerful war gas having vesicant, lacrimatoty 
and lung Irritant effects. It is neutralised by water and alkalis. 

(i) Aromatic Arsines 

Phenyl diehlorarsine is used as a solvent for other war gases. Its aggressive attion 
as a lung irritant is provoked by finely divided, solid particles which on liberation into 
the air form highly lethal smokes. 

(c) Heterocyclic Arsines 

Phenarsasine chloride (Adamsile) is a yellow, crystalline solid almost insoluble In 
water. Used as a tovic smoke it Is a powerful war gas having vesicant, lung irritaat 
and sternutatory effects. ^ , . 

Treatment.— Where a research chemist, workman, soldier at practice or vi^ 
of war Is splashed with one of the arsenical blistering compounds he should be kept 
warm and put to bed in uncontaminated clothing. \Vhere the skin has been con- 
taminated, an ointment containing S per cent dimercaprol (D.A.L.) should beopphed, 
using SOO mg. of dimercaprol daily until healing is complete. Should the vapour or 
smoke have caused the lung irritant effect the administration of oxygen and injections 
of atropine may be requited. 


PHOSPHORUS POISONING 

1. ACUTE PHOSPHORUS POISONING 
Of the allotropes of phosphorus two arc important, the yellow and the red. 
Yellow phosphorus is rapidly oxidised in the air and must be kept under water, 
whereiw red phosphorus is stable and has no poisonous properties. 

ffjtiology. — ^Poisoiung by yellow phosphorus has become much less comcnon 
because iMtches containing this substiice arc no longer made. Yellow phosphorus 
is still available to the public in the form of rat poisons, such as rodine, which contain 
the phosphorus in an oily suspension, thus preventing oxidation, so that it will 
for a considerable time. Rat poisons containing phosphorus can readily be recognise 
by ^e characteristic odour of the element. As little as gr. 2 can be a lethal dose. 

^Pathology.— The appearances at necropsy vary according to the time of sumval, 
whi<A depends on the dose taken and the amount absorbed. When death 
within 24 hours the tesophagus, stomach, duodenum and a variable length of tnc 
small intestine show inflammatory reddening and usually petechial hsmorrnagw. 
The mucous membrane of the stomach stay be luminous in the dark. A ga^h'^'h * 
odour may be noticed and in severe cases th» may be detected in the organs geneialiy- 
There is intense fatty degeneration in the heart, kidneys, skeletal muscles and bver» 
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which is greatly increased in size. When death is delayed beyond 10 days the liver 
is small because of acute red and yellow necrosis, the so-called acute yellow atrophy. 

Symptoms. — ^The clinical picture is divided into two periods with an interval of 
remission of sjTnptorns. Usually 2 to 8 hours elapse bettveen taking the poison and 
the onset of symptoms of the first stage. At the time the poison is taken a definite 
taste is noticed, with a sense of warmth in the mouth and throat. Then follow nausea, 
vomiting, burning abdominal pain, thirst, headache, subnormal temperature and a 
feeble pulse. Later there may be purging, but this is not constant. The abdomen 
becomes distended, and the patient is restless and exhausted. The vomit, which may 
contain blood, is sometimes luminous when examined in the dark. Rarely, delirium 
and convulsions occur followed by death. More often after 24 hours the condition 
improves. The period of remission may last as long as 6 days. 

The symptoms of the second stage are jaundice, epigastric pain, vomiting and 
diarrhosa, sometimes with the passage of blood. There may be bleeding, especially 
epistaxis and menorrhagia, with hypoprothrombin®mta. On examination there may 
be purpura of the skin, the abdomen is distended and the liver enlarged and tender. 
Fever may be present at first but is variable. The pulse is normal and later becomes 
rapid, feeble and irregular. The urine is scan^ and contains bile and often albumin 
and blood. The scrum albumin falls and the globulin rises. The thymol turbidity 
and cephalin flocculation tests rruiy be positive. 

Prognosis. — Death takes place in 2 to 12 days, with an average of about 6 days. 
The liver is probably alu’ays enlarged at first, and, should the patient die in a short 
time, this enlargement will be confirmed at necropsy. On the other band, if the patient 
lives for a week to 10 days, the liver w'ill be small and death will occur in hepatic 
coma. 

Treatment.— >If the patient is seen within the first 36 hours active measures 
should be taken to remove the poison from the stomach and intestines as rapidly 
as possible. Gastric Uvase with large quantities of potassium permanganate solution, 
1 in 500, should be penormed and repeated a few hours later. Active purgation 
should be carried out, oily purgatives being avoided, and at the same time a high colon 
wash should be given. It the apparatus to perform gastric lavage is not to hand 
emetic doses of gr. 10 to IS of copper sulphate may be used. Should potassium 
permanganate be unobtainable other oxidising agents, such as solution of hydrogen 
peroxide (1 to 3 per cent.), may be used. During the next few days oils and fats 
must be excluded from the diet. When jaundice has begun there is but little to be 
done, the treatment being symptomatic only. 

2. CHRONIC PHOSPHORUS POISONING 

Synonym. — ^Phossy Jaw. 

Definition. — A chronic disease characterised by necrosis of the mandible or 
superior maxilla with secondary osteomyelitis. Involvement of the long bones some- 
times led to multiple spontaneous fractures. 

^Etiology. — Although yellow phosphorus is no longer used in the manufacture 
of matches, it is made on a large scale for military purposes. Compounds of phos- 
phorus are necessary in brewing, in food processing and for use as fertilisers. In 
paper-making, printing and the manufacUite of baking powders, cellulose, dyes and 
phosphorus compounds are used in one form or another. The metaphosphates 
are of importance in water-softening, m the manufacture of detergents and m the 
processing of fibre. Organic phosphorus compounds are used as plasticisers and 
insecticides. 

Matches made with yellow phosphorus were first manufactured in 1832 and 
within 15 years phospftorus necrosis of the jaw was identified in match factories in 
almost every civilised country. The poisoning was slow to occur, the average time of 
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onset after the man was first exposed beang 5 years. Less than 5 per cent, of those 
exposed acquired the disease. Some extremely susceptible patients were found, 
who sucaimbed to the effects of the poison witliin a few months. 

Symptoms. — ^The first symptom was tootliache usually in a carious tooth. A 
dull red spot on the buccal mucosa was the first sign of phosphorus necrosis of the 
jaw. At a later stage it was common to find a sinus, surrounded by dull red mucosa, 
leading to a cavity beneath. Sequestra up to 1 cm. in diameter w’ere found. Later 
the pam increased in severity and swelling of the gum and law appeared. Suppuration 
occurred spontaneously or, more commonly, after dental extraction. If the trarker 
returned to work too soon, and was again exposed to phosphorus, the inflammation 
spread rapidly. Chronic abscesses were then formed, and sequestra continued to 
separate over many years, sometirocs involving the whole jaw. It was very painful 
and was accompanied by a feetid discharge whidi made its victiros almost unenouiable 
to others. 

Prognosis. — The disease was obstinate and chronic, the treatment was agonisbg 
and the final result %vas a distressing disfigurement. Sometimes extension of the 
suppuration to the orbit or meninges caused death, but more often this ^vas brought 
about by septicaemia. The mortality rate was about 20 per cent. 

Treatment. — pROniYLAcnc. — Abolition came in 3906 when all the important 
countries of Europe agreed by the Berne Convention to forbid the manufacture and 
import of yeUow phosphorus matches. Since 185S the allotrope, red amorphous 
phosphorus lias been used as the inflaming ingredient on the outside edges of oozes 
of safety matches. In ^e hundred years which have elapsed since that time, red 
phosphorus has never produced phossy jaw or, indeed, any other harmful effect ofl 
the worker. Since 1900 in ail countries the hatmless phosphorus sesqulsulphide has 
been used in the tnfiurung composition forming the heads of 8trike>an>^vhere matches 
and no harm has ever come to the worker who handles it. Although the use of 
yellow phosphorus is prohibited in the manufacture of fireworks, it is still used lO 
making smoke screens, incendiary bombs and hand-grenades, as a constituent of rat 
poison and in the manufacture of phosphor-bronze. 

Curative. — Successful supervision of the worker handling yellow phosphom 
demands examination of the teeth and jaws at regular intervals. A dental (^ic 
with radiographic equipment and the services of dental surgeons is essential. Ern- 
ployees must be carefully selected. Not only must they have good gencrJ heal^ 
but also their teeth must be normal both clinically and radiologically. Radiographic 
examination of both jaws should be made before wxirk begins and it must be mpeated 
annually. The radiographs must be searched in detail for areas of decalcificaDon 
indicating caries of bone. This is of special importance between the third to fifth 
years of employment. Records must be kept of all those exposed to the hazard, and 
it should be known which workers have been excluded permanently or tcmporanlj 
from exposure. 

When a sequestrum is found and removed, rapid and complete recovery foMows. 
The dreadful sequeUe of the neglected disease need never occur. Indeed, in Great 
Britain, during the War of 1939-1945, when the amount of yellow phosphorus manu- 
factured for use in incendiary warfare exceeded all previous records, no case of 
phossy jaw developed. 


3. POISONING BY THI-OnrjfO-CRESTI. PHOSPHATE 
.ffitiology. — Poisoning wth tri-wTfto-cresyl phosphate (T.O.C.P.) first occuned 
among patients with pulmonary tuberculosis who were treated witli phospbo-creo«tfc 
The condition became well known because of an outbreak of poljmeuritis, in 1920, 
in the United States of America among individuals who had partmien of a beverage 
known as Jamaica ginger or jdke. Nobody ^ows why the drink was contamisateo 
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by this chemical substance. In 1931 poisoning occurred in Holland in women who 
had taken aplol as an abortifadcnt. In many parts of the world people have been 
afTccted because they have eaten food accidentally contaminated. T.O.C.P. U manu- 
factured for use as a plastidser in tlie plastics industry. The first cases resulting from 
exposure in an industrial occupation occurred in 1944 and since then relatively few 
cases have been seen. 

Pathology. — ^The poison inhibits the action of pseudo-choUnesterase — ^an enzyme 
present in the blood scrum, the peripheral nerves and the white matter of the spinal 
cord, and distinct from tJie true cholinesterase which is present at the motor end- 
plates and in the red blood cells. 

Symptoms. — ^The dinical picture develops by three stages. (1) In some cases 
there arc transient gastro-intcstinal symptoms, induding nausea, vomiting, diarrhma 
and abdominal pain. These often dear up, and a symptom-free interval follows, 
lasting from 5 to 21 daj's, the average being 10 days, (2) This interval is followed 
by soreness of the muscles below the knees and numbness of the toes and fingers, 
lasting for several daj’s and followed by weakness of the toes and bilateral foot-drop. 
(3) Auer another interval of about 10 days, weakness of the fingers and wrist-drop 
lollow. This paralj-sis is not usually so severe as that in the feet and legs. In the 
upper extremities paralj-sis docs not extend above the elbows. The thigh musdes 
may be involved in ad^’anced cases. Loss of sphincter control is unusual. In severely 
poisoned patients, in addition to the peripherd motor nerves, the anterior horn cells, 
the pyranudal tracts and the spino-cercbellar tracts may be involved. Extreme 
muscular wasting tends to dominate the dinical picture in the early stage. When 
muscular activlQr is partially restored, the spastic signs of the previously hidden 
upper-motor-neufone lesion become apparent. In such cases the end-result re- 
sembles amyotrophic lateral sderosis. 

Prognosis.— Improvement may be slow to the point of exasperation but it often 
exceeds expectations. Thus a patient paralysed in both lower limbs for 18 months 
u-as able at the end of that time to u-alk unaided. 

Treatment— pROPitrLAcnc.— To prevent absorption through the respiratory 
tract, all rooms where T.O.C.P. is hanmed should be provided with exhaust ventila- 
tion. Tanks should be endosed and the vents fitted w-ith ejectors, so that the vapours 
may be quickly transferred to the open air. Measures must be tdten to prevent skin 
contact. Elbow-length gloves should be worn, and workers should change into 
special dothing during their working hours and take a bath at the end of the work 
period. 

Curative. — Splints may be needed to prevent overstretching of paralysed musdes. 
Massage, phj^iolnerapy and appliances such as shoes with uplifting toe-springs may 
be necessary. 


4. POrSONtNG BV ORGANIC PHOSPHORUS INSECTICIDES 
ffitiology. — Since 1946, organic compounds of phosphorus have been used as 
insecticides for the control of insect pests, such as aphis and red spider. Preparations 
in common use contain tetra-elhyl-p^phosphate (T.E.P.P.), bexaethyltetraphosphate 
(H.E.T-P.), diethyl-para-nitrophenylthiophosphate {Parathion, E.605 f., D.P.T.F., or 
Blcdan), octametbyl pyrophosphoramide {Schradan or O.MJP.A.) and hw-mono- 
iiopropyl aminofluorophospbine oxide {Mipafox). Preparations include liquid sprays, 
dusts and wettable powders which arc diluted before being applied in greenhouses, 
orchards and fiel^. 

Pathology. — ^Insecticides contaimng organic compounds of phosphorus are poison- 
ous to man and animals. They are relatM in chemical structure and physiological 
action to ^-tfopropyl-fluorophosphonate (D.F.P.), which is a powerful dioUnesterase 
inhibitor sometimes used in the treatment of myasthenia gravis, paralytic ileus and 
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glaucoma. The insecticidal properties of T.E.P.P., II.E.T-P. and Paratliion are 
similar to those of nicotine. The effects of lI.E.T.P. arc almost certainly due to 
contamination of the manufactured product by T.E.P.P. Schradan and Mipafos arc 
systemic insecticides, that is to say they have no direct insecticidal action nor do they 
inhibit cholinesterase in vitro. They are converted in the plant or animal tissues and 
are effective as insecticides only against pests which eat the plants. In a single dose 
they are less toxic than nicotine, but the effects of absorbing small amounts of these 
anti*choUnesterase substances are prolonged and result tn increased susceptibility to 
absorption of further amounts of any cholinesterase inhibitor. All types of prepara- 
tions penetrate rapidly through the skin, producing only slight irritation at the site 
of absorption. Exposure to as little as 0*i g. daily has been estimated as dangerous 
to man. The lethal dose by mouth for man is approximately 100 rag. of TE-PJ. 
or Paratluon, and symptoms follow the administration of more than 10 mg. Absorptioa 
may also occur from inhalation and ingestion. ^ 

Symptoms. — ^The early symptoms of poisoning arc mild and non-specific and 
may include headache, nausea, anorexia and unusual fatigue. These may be accom- 
panied by pin-point constriction of the puptU. The symptoms are a^;ravated by 
smoking or taking food. From 2 to 8 hours later, nausea, abdominal cramps, >onut- 
ing, diarrhma, muscular twitching, coma, convulsions and signs of pulmonary cedema 
may develop. Incontinence of urine and feces is common. Death may result tn 
as short a time as one hour after the onset of symptoms. 

About 3 weeks after recovery from the acute phase of the illness, patients iwy 
develop paralysis of the limbs similar to that which follows poisoning oy tri-ort/w- 
cresyl phosphate. Therefore, all patients who have had acuto poisoning by organic 
phosphorus compounds should be Kept under close observation until the chouDestcrase 
activity of the blood has returned to normal. 

Treatment.— PnopicTLACTic.— Strict precautions are necessary to protect worsen 
engaged in handling these insecticides. Protection is more easily arranged and applied 
in factories than m field operations. In factories where an organic phosphows 
insecucide is made, mixed with wetting agents, or incorporated in dusts or wettable 
powders, exhaust ventilation should secure tliat this substance is absent from the 
atmosphere. Protective clothing must include overalls, glom, boots, cap and 
wear, which are laundered each day and changed immcd^tcly if acddentally splish^j*; 
Ordinary clothing must be protected from possible contamination. Respirators should 
be available in factories for use in emergency; in field operations they must be worn 
during dusting operations and the diluting of wettable powders. It is necesssry^t 
the workers should wash thoroughly before eating or smokii^, and a bath should be 
taken at the end of a day’s work. These instructions, together with an aewunt ol 
the symptoms of poisoning, roust appear on the labels of containera of organic phos- 
phorus compounds. The attention of all workers exposed to risk should be directed 
repeatedly to the toxic properties of these compounds. , „ 

Regulations under the Agriculture (Poisonous Substances) Act, 1952, prohibit 
the use of organic phosphorus compounds unless the men working with them are 
wearing protective clothing. The number of hours during which workers can be 
employed are restricted to 10 hours in any one day and 60 hours during seven <Mys- 
The employment of any worker under the age of 18 is prohibited. The regulauons 
also contain requirements about the provision and maintenance of protective dothingi 
the provision of washing facilities for workers, the notification of sickness and absence, 
the training and supervision of workers, and the keeping of registers. Unhappuy* 
no provision is made for the estimation of the blood-cliollnesterase activity at frequent 
intervals of people at risk. 

Curative. — Atropine is an antidote to the muscarinic and central-nervous-sj^cro 
effects of this form of poisoning. It should be given in doses of 1 to 2 mg. (*v ^ 
^ gr.) at hourly intervals until the pup^ are dilated. Oxygen, under slight pressuic 
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to overcome bronchial spasm, should be adnunistered at the first sign of pulmonary 
(Edema. The fibrillary twitching of musdes appears to affect particular^ the dia- 
phragm, and artificial respiration may be necessary. Involvement of striated muscle 
IS the result of the nicotine-like action of these compounds. No antidote to this effect 
is known and death may occur from neuromuscular paralysis, even though the 
muscarine-like effects and the signs of invoK'ement of the central nervous system 
have been controlled by atropine. 


MERCURIAL POISONING 

1. ACUTE MERCURIAL POISONINC 

This usually arises from the absorption of mercuric chloride, also known as 
corrosive sublimate (HgClj), which is largely used in medicine as a disinfectant or 
antiseptic. Biniodide of mercury has sircar uses. Both are usually purchased in 
the form of tablets ready for solution in a required amount of water. Acute poisoning 
Mnerally occurs from the taking of the poison by the mouth, but it may also arise 
from the use of mercuric compounds in solution as uterine or vaginal douches. 
Grains 5 of mercuric chloride is a fatal dose for an adult, unless the poison is removed 
by gastric lavage within an hour or two. Calomel (mercurous chloride), even if 
tiken in large doses, does not give rise to the same degree of acute poisoning, 
owing to its insolubility. Cases are known in which over gr. 100 of calomel 
were taken with suicidal intent, and beyond some vomiting and diarrhcea, little 
harm resulted. 

Symptoms, — If mercuric chloride is swallowed in tablet form there is risk of 
local mrrosion and perforation of the stomach, with rapidly fatal result. IVhen 
taken in solution, or in tablet form with water, or on a full stomach, an acrid metallic 
taste is experienced, followed by a sense of constriction in the throat. A hot burning 
sensation occurs in the mouth and (esophagus. Acute abdominal pain and vomiting 
take place. The vomit contains mucus and often blood. Diarrhcea and tenesmus 
occur. Collapse is asso(3ated with these early symptoms. The mouth and pharynx 
may show white swollen patches, which may be followed by sloughing. Unless the 
poison is quickly removed by gastric lavage dangerous sequels rapidly follow. The 
condition is alwaj-s accompanied by a very severe stomatitis, which begins wthin a 
few hours. The breath is foul, the mucous membrane becomes ulcerated, the teeth 
may become loose and necrosis of portions of the jaw occurs. 

Later effects of acute mercurial poisoning arc; (1) suppression of urine due to 
the action of mercury on the renal epithelium causing cloudy swelling and even 
necrosis ; and (2) ulcerative colitis, the result of extensive necrosis and sloughing of 
the mucosa of the colon. Suppression of urine is followed by a rapid rise in the blood 
urea, and after 4 or 5 days symptoms of unemia such as vomiting, stupor, delirium, 
coma and convulsions appear. The ulcerative colitis begins about 24 hours after 
the intake of the poison, and is associated with profuse diarrhcea, and the passage 
of sloughs and shreds of necrotic mucous membrane and blood. The colitis may 
be caused by the absorption of mercury into the blood-stream apart from its direct 
local action on the colon. Death may occur from dehydration and ahaustion. 

_ Treatment. — Immediately the patient is seen the stomach must be washed out 
]^th 4000 ml. of 5 per cent, sodium formaldehyde sulphoxylate. Wthout delay 
300 mg. of a 10 per cent, solution of dimercaj^l (B.A.L.) in benzyl benzoate and 
arachis oil must be injected intramuscularly. THiis treatment is followed evithin the 
12 hours by two or even Uirce further injections each of 150 mg. of dimercaprol. 
Subsequently a daily injection of 150 mg. of cfimercaprol is giien for 2 or 3 daj’s 
acoirding to the general condition of the patient. Where there is shock with luemo- 
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filled without suitable exhaust-ventilation for the removal of mercury vapour. Over- 
alls, mess-rooms and washing facilities are prodded. The mouth and pharynx are 
frequently rinsed %sitli a mouth-wash, and teeth cleaned %vith a soft toothbrush 
and a dentifrice. Periodical medical and dental examination can achieve a great 
deal, especially by emphasis on the proper hygiene of the mouth. Cavities in carious 
teeth are filled, sharp angles smoodied, and stumps and teeth irremediably decayed 
extracted. In the felt-hat trade the workshops must be well managed and spotlessly 
clean. Efficient exhaust-ventilation must be applied to remove the particles of fur 
and all vapours of mercury compounds at the source of origin. A workman affected 
by mercurial tremor must give up his work, and abstain from alcohol. Stomatitis 
should be treated by the use of the toothbrush, mouth washes and dental extractions 
when necessary. In cases of medidnal poisoning saline aperients should be given 
daily to promote the free elimination of mercury by the colon. 

3. POISONING BT MERCORY FDLMINATE 

Mercury fulminate is handled in explosives factories where detonators and per- 
cussion caps are made. In those processes where the fine dust of this substance 
falls upon the skin, dermatitis follows- The susceptibility of some individuals is 
such that they cannot stand the dust for a day, whereas others only suffer in >varni 
weather. As a rule, the cases of ” fulminate itch ”, as they are called in the trade, 
are slight. The face, eyelids, neck and forearms are attacked by erythema, accom- 
panied by itching, swelling and mderaa. Papules break out on the inflamed areas, 
and may become vesicles, bulls and pustules. A pustular folliculitis commonly 
develops on the hairy parts of the skin. If the fulminate lodges in a crack or abrasion 
of the skin it may act as a corrosive, causing small painful necrotic lesions on the 
hands which last about a fortnight The operatives call them ” powder holes ”, 
Recovery takes cbce in from 1 to 2 w'eeks and is accompanied by desquamation. 
Inflammation of the conjunctiva; and mucous membranes of the nose and laryiuE 
may occur. 

In the manufacture of mercury fulminate meticulous attention should be paid to 
detail in all matters of cleanliness in the entire plant AVbere fumes are given off as 
the result of small explosions they must be removed by means of mechanical ventila- 
tion, Ail persons employed should be provided with well-fitting overalls, caps, india- 
rubber gloves and, if necessary, respirators. Washing accommodation must be avail- 
able close to the workroom, and a separate towel provided for each worker. The 
hands and arms are washed before meals and before leaving %vork in a 10 per cent 
aqueous solution of sodium thiosulphate. A lanolin ointment is rubbed into the skin 
after washing. For the conjunctivitis a 2 per cent solution of sodium thiosulphate 
as an ej’ewash has been beneficial. 

4. POISONING BY ORGANIC .MERCORY COMPOUNDS 

Fungicidal dusts contdiung organic mercury compounds are used extensively in 
agriculture to prevent certain smut diseases of cereals. For some years mercurial 
deriTOtives of the phenyl and toljl series have been manufactured without any mishap 
worse than an occasional bum on the skin. Poisoning by inhalation of methyl mercury 
compoimds leads to involvement of the ner\'Ous s)'stem in a unique way, sali%'ation, 
stomatitis and ereAism being absent There is so-ere generalised ataxia, dj’sarthria 
and a cross constriction of the fields of vision, memory and intelligence being un- 
affected. In se>'ere cases the patient remains crippled, and unable to stand or to 
speak intelligibly. The condition has been reproduced experimentally in the rat and 
the monkey; here degeneratiw changes invoh'ed the spinal cord and peripheral 
nerves. In a patient who died 15 years after exposure had ceased necropsy showed 
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atrophy sharply localised to particular areas of the cerebellum and the occipital cortex. 
The spinal cord and peripheral nerves were unaffected. 

In tlie manufacture of organic mercury compounds elaborate precautions must 
be taken to prevent contact with the skin or inhalation. The use of glcn'cs and 
respirators is not enough. The whole process of manufacture, including the final 
packing of the dusts, must be carried out mechanically in closed apparatus. 'Flic 
farmer should be protected both by warnings that mercurial dressing arc poisonous 
and by schemes whereby he can obtain from the merchant seed alreadpr dressed. 
The seed merchant must dress the seed in a completely closed apparatus. The ataxia 
and dysarthria of methyl mercury poisoning must be treated by re-educative move- 
ments, persuading the patient to walk on chalked lines. An expert in charge of a 
speech clinic rrith great patience and the use of a mirror should teach the workman 
to speak. With great perseverance in some cases he may be taught to use knife and 
fork, a pencil and even a tj’pcwritcr. 


CHROMIUM POISONING 

Chromium is a silver-white, hard, brittle metal. It is an essential component of 
the alloys known as stainless and rustless steels. The only commercial use of pure 
chromium metal is in, the form of electroplate. 

/Etiology and Pathology. — Both in the chromium plaung of metals and in the 
anodising of aluminium, the solution used contains chromic acid. During electro* 
lysis the evolution of hydrogen at the cathode forces into the atmosphere a reddish* 
brown mist which contains 60 per cent, of chromic acid. Together with dust from 
chromates or bichromates this mist is the principal source of exposure in tndustrj|. 

Symptoms. — rieu/e poisoning is confined to an occasional case of chemical 
pneumonitis. 

Chrome poisoning is common and affects the skin. Exposure may cause cither 
diffuse dermatitis or localised ulceration, according to whether trauma is present or 
not. The dermatitis appears on the hands, face, arms and chest. 

Chrome ulcers begin in abrasions of the skin, and arc most commonly found at 
the root of the finger-nail, the knuckle of the hand or the dorsum of tlie foot. They 
are circular in shape, dear-cut, usually 1 cm. or less in diameter and look as if punched 
out, hence the name chrome hole. These ulcers have a strong tendeoCT to neal but 
may penetrate even as deep as bone. Although painless, they itch intolerably at 
night. If neglected, an ulcer may lead to infection oi the adjacent joint, causing loss of 
the finger. Malignant change does not occur. Ulcers on the eyelids or the edge 
of the nostrils may occur. Irritation of the conjunctiva may be severe. The mucosa 
of the nose is commonly affected with perforation of the nasal septum. The process 
begins with sneezing, rhinorrhcca and slight pain. Once the perforation is established, 
the only inconvenience is the formation of plugs of mucus in the nasal passages. At 
this site, again, malignant changes do not occur. 

The statbtical study of mortality data and hospital records suggests that the 
incidence of carcinoma of the lung is unusually high in men employed in the chromatc- 
producing industry. 

Treatment. — Prophylactic. — The preventive measures necessary in handling 
chromic acid, chromates and bichromates include the removal of dust and mist, 
cleanliness, regular medical supervision and the covering up of cuts and abrasions 
with suitable dressings. Freedom from risk in chromium plating and anodising 
depends on the correa design of the vats to include exhaust ventilation. It may often 
be necessary to provide rubber glov-es, boots and an apron for a person working 
around the chromic acid tanks, but these are not always of great value.' Fair-haired 
^ people are paniailatly prone to chrome denoatitls and their employment calls for 
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peculiar care. Weekly inspection of the nasal passages should be carried out by the 
factory nurse for all workers. 

Curative. — The e.vposed skin should be washed and carefully dried. Applica- 
tion of an ointment made up of equal parts of lanolin and soft paraffin is useful. 
Soft paraffin should be freely applied through the anterior nares to the nasal septum. 


MANGANESE POISONING 

Etiology. — Manganese is used in the manufacture of dry batteries and in the 
potter)', soap and colour industries. Cases of poisoning have followed upon the 
mhalation of excessive amounts of dust in the grinding, sieving and packing of man- 
ganese ores, and in the manufacture of manganese steel in uhich the metal is first 
fused in the electric furnace. 

Pathology. — Susceptible individuals arc few. There is a similarity between this 
form of poisoning and progressive lenticular degeneration, except that in manganese 
poisoning the condition remains stationary or improves when exposure to manganese 
dust ceases. Histological studies on necropsy material have shown degenerative 
lesions of the nerve cells, particularly in the globus pallidus, the lenticular nucleus 
and the caudate nucleus. The fact that histological lesions have been found in the 
fiver makes still closer the connection between poisoning by manganese and pro- 
gressive lenticular degeneration. The condition has been reproduced experimentally 
ID moniev’s by administering manganee chloride by intraperitoncal injection. The 
animals developed clioreic movements, passed into a state of rigidity, and finally 
developed tremor resembling paralysis agttans. Gross morbid cliangcs were found in 
the lenticular nucleus and bver. The experiments afford an explanation of the 
symptoms in most of the cases described. The cxtrapyramidal motor system is clearly 
picked out by the poison, hence the rigidity, difficult gait, retropulsion, propulsion, 
mask-like facies, sleepiness, tremor and uncontrollable laughter. 

Symptoms. — The symptoms include languor and sleepiness, low monotonous 
voice, mask-like facies, involuntary movements varying in degree from a fine tremor 
of the hands to gross rhythmical movements of the arms, legs, trunk and head, 
cramps in the calves, retropulsion and propulsion, unstatdy gait and occasionally 
uncontrollable laughter or crying. There is no disability except in the nervous system. 

Prognosis. — Although men seriously poisoned arc hfe-long cripples, the condition 
is not lethal. 

Treatment. — Manganese poisoning can be prevented by wearing respirators 
wherever dusts or vapours are encountered. Personal hygiene is important, and the 
Worker must wear protective clothing and gloves, since the occurrence of skin absorp- 
tion is established. Local exhaust ventilation should be applied, both at the furnaces 
to remove fumes and at the packing and sieving apparatus to remove dust. These 
measures are attended with good results, for ft has been found that when they were 
applied in one particular factory they removed all risk of poisoning encountered by 
the workers over a period of 6 years. 

BERYLLIUM POISONING 

Beryllium is a very light, hard, shiny metal which forms important alloys. Beryl- 
hum-copper is hard, resistant to corrosion, non-rusting, non-sparking, non-magnetic, 
^d it hzs great tensile strength. Metallic beryllium is employed in steel-making 
and in the construction of atomic piles. 

Etiology. — Occupations involmg exposure to beryllium compounds include the 
^traction of the metal from the ore, the ptmanition of beryllium steel and the manu- 
facture and cutting of berylfium-copper A hazard exists in preparing the 
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complex bcrjllium salts used as phospliors for coating the tubes of fluorescent strip 
lamps. 

Symptoms. — Symptoms aUrifautable to exposure to berj'Uium compounds can 
be divided into sLx groups, of which tlie first five constitute acute berj’lHosis and tlie 
sixth chronic berylliosis. 

(i) Conjunctivitu is frequently assodated with dermatitis of the face. On removal 
from contact the lesions readily heal. 

(u) Tracheitis and bronchitis, — Anorexia may be followed by tracheitis and bron- 
chitis and there may be loss of weight 

(iii) Dermatitis. — A severe redematous papulo-vesicular eruption may appear 
mainly on the exposed surfaces. 

(i\) SubcutanecM granulomata occur when beryllium compounds are introduced 
beneath the skin. Such lesions may occur in persons who have cut themselves on 
broken fluorescent lamps. Tlie granuloma may measure as much as 2-5 an. in 
diameter. 

(v) /4aite pulmonary disease. — Cough with bloodstained sputum is accompanied 
by retrosternal pain, dyspneea, cyanosis and loss of weight. Rapid respiration, anorexia 
and marked prostration follow. Usually there is no fever, but cyanosis and tachycardia 
are present, and r&lea are heard over both lungs. Resolution begins in the third 
week of the illness and is complete in from 5 weeks to S months. In severe cases 
death occurs within 2 weeks. At necropsy live lungs show alvcoU filled with exucku 
composed of cedematous fluid and fibrin. In cases m which death has occurred after 
several weeks there are areas of organising pneumonia. Sometimes an attack of the 
acute illness is followed by the onset of clironic lung disease after 2 years. 

(vi) CAromV pulmonary disease. — The first sjTnploms of chronic berylliosis may 
not appear for as Ions as 6 years after cessation of exposure. Less than 5 per cent, 
of all persons exposed to dusts of beryllium compounds hav e developed tills disease. 
The onset is with vague ill-heaUh followed by weakness, anorexia, cough, estrenw 
dyspneea and progressive loss of weight, which may be as much as 20 to 30 pounus 
in fl month. Clubbing of the fingers develops in the later stages. Persistent tacliy* 
cardia may be followed by congestive heart failure. 

The earliest change in the radiograph is a diffuse finely granular appearance, 
homogeneously distributed throughout both lungs. Later a fine nodulation app«rs 
on a granular background and there is lobular emphysema, particularly at the api^ 
and bases. At necropsy the lungs arc emph^ematous wim scattered fine nodules 
and diffuse interstitial fibrosis. Granulomata are formed within the alveolar spac«. 
in the skin and subcutaneous tissues and sometimes in tlie hilar and axillary glands 
and in the liver. 

Prognosis. — In chronic berylliosis approximately 33 per cent, of the patients 
die, and 33 per cent, are permanently disabled and remain In great pulmonary distrea?. 
The test lose their symptoms, the long changes resolving to some extent. 

TreatmenL — Propjiylactic. — ^In the manufacture of fluorescent lamps, halo- 
phosphates, which contain no beryllium, must be used in place of the rxiisonous 
phosphors formerly used. Wliete beryllium and its compounds ate handled every 
effort must be made by engineering methods to keep the atmosphere concentration 
at the lowest possible level. Protective clothing and adequate laundry services should 
be provided. Since subcutaneous gramdomata have developed in persons who wv® 
cut themselves on broken lamps, caution must be cxerdsed in the disposal and salvage 
of bumt-out fluorescent lamp tubes. Workers at risk shoidd be seen at 
intervals by a doctor and questioned about suggestive symptoms. They should be 
weighed at monthly interv-als, and have that chests radiographed at least once a yean 

Symptomatic. — In severe cases oxygen should be used for the relief of dyspnix^ 

SunGlc\L.---4ny granulomatous mass in the skin must be completely evciseu 
otherwise healing may be long delayed. 
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CADMIUM POISONING 

Cadmium is resistant to corrosion and withstands wear. The metal and its 
alloj’s are therefore used in many manufacturing processes. The principal industrial 
hazards arise in the smelting of ores, the manufacture of alloys, the welding of 
cadmium-plated metal and the manufacture of alkaline accumulators. 

Cadmium poisoning occurs from domestic causes — by ingestion — or from exposure 
in industry — by inhalation. 


1. BY INGESTION 

Etiology and Pathology. — The careless use of cadmium-coated vessels as con- 
tainers for food and drink may lead to acute poisoning. 

Symptoms. — The symptoms appear suddenly tvithin 15 minutes to 2 hours after 
ingestion, and everybody who has eaten the contaminated food is affected. Increased 
salivation, severe nausea and vomiting are the first symptoms. In severe cases there 
is collapse ivith signs of shock, and sometimes hsmatemesis. Later dizrrheea occurs, 
sometimes with tenesmus. Recovery usually takes place withm 7 hours and is 
invariably complete within 24 hours. 

Treatment. — PaopjnxAcrtc. — ^Anti-nist treatment by cadmium plating of the 
trap of domestic refrigeraton should be abandoned. 

SY.MrPTOMATlc. — Bcyond fluid replacement no treatment is required. 


2. BY INHALATION 

Etiology and Pathology. — When cadmium is heated, copious brown fume of 
the oxide is evolved. This attacks the structures of the respirato^ tract. In acute 
cadmium poisoning, necropsy shows hypenemia of the bronchi, gastro-intestinal 
tract and kidnep, and in severe cases confluent broncho-pneumonia. Necropsy in 
cases of chroruc cadmium poisoning shows chronic vesicular emphysema, toxic 
nephrosis and fatty degeneration of the liver. 

Symptoms. — In acute poisoning, the s>'roptoms include irritation of the eyes, 
headache, vertigo, nausea, dryness of the throat and cough with pain in the chest. 
Delayed eiTccts may follow after an interval of a few hours, and these include shivering, 
sw'eating, nausea, epigastric pain and severe dyspnoea, which may be aggravated by 
Ae development of broncho-pneumonia. Chronic rhinitis with complete anosmia 
is frequentiy found. A chronic disease may occur in men exposed to small quantities 
of cadmium in the working atmosphere for long jperiods. The striking feature of 
this disease is severe pulmonary emphysema, giving rise to dppnma on exertion. 
Proteinuria, detected by testing the urine with 25 per cent, nitnc or trichloracetic 
acid occurs in a large proportion of cases. This protein is distinct from both albumin 
and Bence Jones protein and has a very low molecular weight. A golden-yellow ring 
develops on the teeth of workers after 2 or more years’ exposure, and is an index of 
absorption of, but not of poisoning by cadmium. 

Treatment. — ^Prophylactic. — In the smeldng of cadmium ores, the welding of 
alloys and the firing of cadmium-plated metal, precautions should be taken to remove 
all fume by means of adequate exhaust ventilation. It has been suggested that all 
wdraiurn-coated metal should bear a warning label. While this measure is effective 
for large pieces, it is somewhat difficult to ensure that small objects so coated arc 
labelled. 

Symptomatic. — Symptomatic treatment is directed specifically against pneumonia 
when it occurs. 
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and toxic jaundice appear. The blood picture is that of ansemia with granular degtn* 
eration of the red cells (stippling), and sometimes the presence of nucleated red cells, 
In severe anxmia a blood transfusion may be <»nsidered. 

3. DINITROBEMZENE 

Dinitrobenzene is used in the manufacture of dyes, and is itself an important 
explosive. It is a solid, and in consequence poisoning develops less rapidly and is less 
severe than in the case of mono-nitrobenzene. Poisoning occurs amongst men uho 
either shovel or melt dinitrobenzene. In a mild case there is a sense of pressure in 
the head, which increases to a saolent throbbing headache, giddiness and dyspncca. 
In severe cases the face is deeply cyanosed ; me lips, tongue and cars are deeply 
purple ; and there are nausea, sometimes vomiting, abdominal pain, a staggering gait 
and extreme weakness. An attack rarely occurs during work ; the man is usually 
overcome some hours after he has left the plant. Cyanosis occurs, and is accom- 
panied by anmmia ndth marked stippling of the red cells. Mctharraoglobio, porphy- 
rins, hasmoglobin and even albumin h.-»vc been found in the urine. The smoky 
colour of the urine may be noticed by the men themselves soon after their fust contact 
witli nitrobenzene or aniline. Only very rarely docs toxic jaundice occur. It is well 
known in industry that cases of poisoning arc more frequent in hot weather than during 
the colder seasons of the year. Lack of care and unclean habits are predisposing 
causes. Those who do not change their ivorkmg clothes on retumiog home may sit 
before the fire and absorb the poison from the evaporation of crys^ or from the 
material in solution on their clothing. Absorption from the alimentary canal is more 
rapid if the stomach is empty, and jt is therefore desirable that men should take a 
meal before they work. Alcohol undoubtedly favours absorption, and several in- 
stances are on record in which poisoning has supen’ened after indulgence in ordinary 
amounts. 

4. TRINITROTOLUENE 

Trinitrotoluene Is handled mainly in the filling of shells. The first symptontf of 
poisoning are drowsiness, headache, nausea, loss of appetite, epigastric pain, vomiting 
and giddiness. There is some cy'anosis of the lips, followed by iMpncca with marked 
drowsiness and staggering gait. Dermatitis in the form of a diffuse erythema some- 
times occurs on the dorsal surfaces of the wrists, and on the face and neck. The 
symptoms come on gradually after several days’ or weeks* work, or tlicy appear on a 
hot day after a few hours’ work and cause collapse. If cyanosis occurs in 1 in 10 of 
the workers, toxic jaundice probably affects 1 in 500. The greatest incidence of 
jaundice is in the third month of employment, rremonitory symiptoms, such as 
drowsiness, giddiness, depression and dark urine are Sometimes present, but the onset 
is often quite sudden. Sometimes a latent inten-al occurs between removal from 
exposure and the onset of Jaundice. The prognosis is always uncertain, but 
symptoms of liepatic insufficiency sometimes appear rapidly. The mortality is 2i 
per cent. The morbid appearances are those of yellow and red necrosis of the liven 
with great reduction in ite size and weight. The necrosis of the liver cells is associated 
with infiltration and subsequent fibrosis resembling ordinary portal cirrhosis. Aplastic 
anxmia sometimes occurs among trinitiototucne workers, out its incidence is very 
small. The latency of the blood changes is even longer than the latency of the jaundice, 
for it is found that anremia can develop as long as 9 months after exposure to trinitro- 
toluene has ceased. The anarmia is usually, if not always, fatal. At necropsy fa^y 
marrovv is found throughout all bones. There is an excess of iron pigment in the 
fixer, and multiple hremorrhages arc found in the tissues. The skin is the mam 
cluinncl of absorption. Experience in industry goes to show that when a 
absorbed by this route the application of prevenuve measures is most difficult. Tli® 
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principles involved are cleanliness of the w breathed, secured by effective ventilation 
or filtration through an effective respirator; cleanliness of the implements used and 
cleanliness of the person secured by protective clothing and by personal attention 
to the skin. Filling factories must have their own laundries and each worker must 
have two lockers, one for his own clothing and the other for his protective clothing. 
Workers and supei^risors must be spedally trained for the job. Periodical medic^ 
examination is essential. 

5. DINITROPItCNOL 

Of all the dinitrophenols it is only the 2-4 or alpha isomer which has toxic proper- 
ties. It is a pale-yellow cr^'stallinc powder, which is used as an explosive, in the 
dye industry, and for the preservation of timber. Absorption takes place through the 
respiratory tract, the alimentary canal and the skin. Heat aids absorption and alcohol 
increases the incidence of toxic manifestations. D.N.P. acts by stimulating the 
general metabolism. Workeft show yellow staining of the face, legs and forearms, 
and especially of the palms and soles. Staining of those parts of the body which have 
not been in direct contact with the powder indicates a dangerous accumulation of the 
compound in the body. In a small proportion of workers a pink maculo-papular 
eruption appears on the exposed skin. Rlild poisoning is characterised by lassitude, 
slight headache, night sweats and fatigue on the slightest exertion. Workmen may 
lose weight from the time that thej’ first take up the work. Acute intoxication comes 
on suddenly, with a sensation of extreme weakness in the limbs and painful con- 
striction in the chest, a burning thirst, abundant sweats, and an agitation and amriety 
which are characteristic. Other signs are pallor, dj-spnma and scanty urine, which 
may be a deep orange colour owing to the presence of 2-amino-4-n3trophenol. In 
more severe cases death may take place within a few hours after a rise of temperature 
to 104® F. or over. The victim has severe sweating, intense thirst and sometimes 
colic and diarrhrea. The basal rate of metabolism is increased to 200 per cent, or 
more. The state of anxious terror and restlessness is followed by bTOerpncea, coma, 
con^Tilsions and death. Necropsy reveals no characteristic lesion. When the dose 
is not fatal the symptoms rapidly decrease and many workers develop a tolerance to 
the poison. The ttorkmcn must be provided with a complete set of underclothing 
and overalls into which t} 2 ey change from their working clothes, a separate cubicle 
being provided for each man. Well-designed exhaust ventilation must be applied 
locally to take away the fumes in the melting of the compound and also m the filing 
of shells. Any dust that collects around the margin of the shell must be removed 
by a vacuum cleaner. 

In 1933 dinitrophcnol became widely used in the treatment of obesity, especially 
in the U.S.A. A dose of 3 mg. per kg. of body-weight will cause a rise in basal 
metabolic rate and loss of weight, unattended by tachycardia. Toxic symptoms were 
soon reported, including urticaria, exfoliative dermatitis, jaundice, peripheral neuritis, 
loss of pow'er to discriminate between sweet and salt tastes, fullness in the ears, deaf- 
ness, fall in blood pressure, albuminuria, neutropenia and fatal agranulocytosis. After 
dinitrmjhenol had been employed for 4 years, cataract %vas found to be a late complica- 
tion of the use of the drug. It appears Srom 3 months to 18 months after the first 
dose is taken, the change is bilateral and the lens fibres alter so quickly that the cataract 
swiftly progresses to total blindness. This final disastrous effect of dinitrophcnol 
brought to a close the unfortunate popularity of this drug. 

6. DINlTBO-OnrirO-CRESOL 

The compound 4 : 6-dinitro-ort/io-cresol is a j’ellow solid, manufactured on a 
*3rge scale as a weed-killer, insecticide, ovidde and fungicide. It is applied in agri- 
culture as an aqueous solution of the sodium salt, while for locust control it is used 
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as a dust or solution in oil. Its use in the treatment of obesity, although effcctise, 
has been given up because it is too dangerous. 

D.N.O.C. may be considered to be about twice as toxic as dinitrophenol (D.N.P.). 
It is a cumulative poison in man and is eliminated slowly. Like D.N.P,, its letha 
effect is due to excessive stimulation of the general metabolism. At necropsy the 
changes noted are yellow pigmentation of all the tissues, dehydration, petecbisl 
haOTorrhages of the brain and lungs, and parenchymatous degeneration of liver and 
kidneys. A papular dermatitis is common in workers handling D.N.O.C., and nasal 
irritation and bums of the skin of the liands have been reported. The earliest symp- 
tom of poisoning is an exaggerated feeling of well-being, but tlus is difficult to assess. 
It is likely to be present when the concentration of D.N.O.C. in the blood is of the 
order of 20 micrograms per gram of blood. In severe casas unusual thirst, excessive 
sweating and fatigue arc followed by weakness, high fever, tachycardia, anxiety and 
great hypeipnosa. The basal rate of metabolism may rise even as high as 400 per 
cent. Tnere is loss of weight, perhaps 20 lb. in a fev^ weeks. Severe liver damage 
has sometimes occurred but cataract has been recorded once only. 

Measures adopted to reduce the incidence of D.N.O.C. poisoning include (1) 
periodical medical cxamiiutlon of the workers, (2) the introduction of locally applied 
exhaust ventilation in factories, (3) the use of masks, protective clothing and enclosed 
tractor-cabins by spray operators, and (4) the exclusion from furtlier contact, for at 
least 6 weeks, of workers in whom the concentration of D.N.O.C. in the blood H 
20 micrograms or more per gram. No antidote to D.N.O.C. is known. Early 
diagnosis IS essential, and treatment on genera! lines will result in recovery, evep in 
seriously poisoned patients. The patient must be kept cool by tepid sponging, 
fluids and electrolytes, which are lost in the profuse sweating that characterises the 
illness in its acute stages, must be replaced ; Wrbiturates should be administered in 
doses adequate to allay the anxietj'. 


7. ANILINE 

Aniline is a colourless, oily liquid which datketw on exposure to light or air. _ It 
is handled in the manufacture of dyes, in the dyeing and cloth-pressing industnra, 
in the extraction of resin and in tlie rubber industry. Aniline poisoning arises usually 
from inhalation, but absorption tlirough the skin and, less frequently, inhalation “ 
dusts of aniline compounds may cause it. Care must be taken to change the domes 
at once wliencver they arc splashed with aniline. Men must avoid entering chambers 
filled with its vapour. The symptoms of aniline poisoning are similar in all resjwcts 
to those of nitrobenzene poisoning. The coni-cnient term aniUsvt may be used to 
cover the syniptoms produced by most of the nitro- and amino-derivati\TS of ben/me. 

In actite aniline poisoning there is headache, weakness, difficulty in breathmg, 
cyanosis, loss of power in tiie limbs and giddmeas. In ses'cre cases the c^'anosis is 
more intense and prostration occurs with a cold moist skin, sm^l pulse, air bungw 
and even death, in. coma. When tecovety occurs it is often gradual and may be 
accompanied by increased frequency of micturition. In chronic poisoning the 
show slight cyanosis, secondary anannia, and sometimes sleeplessness, bcadaclin 
giddiness and abdominal discomfort. In hot weather practically all the men exposed 
to aniline and similar compounds in a dye works show cyanosis. 

The manufacture of nitrobenzene, and the reduction of nitrobenzene and lutco- 
toluene to aniline and tohiidine must take place in closed vessels. Even so, escape 
of small quantities of aniline into the atmosphere is very difficult to prevent unless 
ample ventilation is provided. Therefore, in addition to the technical regulations, 
there must be insistence on cleanliness of tlie workrooms, personal cleanliness on we 
part of the workers and provision of buhs and changes of clotliing. Contart mti 
V aniline and nitrobenzene, especiaUy on the skin, and also the spilling and splashing 
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of these fluids must be carefully avoided. All ^’rQ^ke^s must be instructed as to the 
symptoms of nitrobenzene and aniline poisoning, and the right steps to take if poisoned. 
Regular medical inspection of workmen is desirable. 

Workers, and especially those newly employed, must be under supervision in 
order that assistance may be rendered them on the first signs of poisoning. Medical 
assistance should be within easy reach. Systematic instruction should be given in 
first-aid methods, and in the use of apparatus for o:^gen and carbon dioxide inhala- 
tion. The possibility of skin absorption must always be borne in mind. A victim 
whose skin or clothing has been splashed with aniline may turn blue in the face 
and begin to stagger. Someone may take him out to the fresh air or administer 
otygen, when what he needs most is to have his clothes stripped off and be given a 
bath. Workers entering stills and similar chambers should always be equipped with 
breathing apparatus and a supply of oxj'gen. Other aids, such as safety belts which 
are held by helpers, involve certain risks, especially as the rescuer is easily induced 
to spring to the assistance of his unfortunate mate without the necessary breathing 
equipment. The frequency of such accidents calls urgently for the use of breathing 
apparatus. 


8. PHENYLCNEDIAMINB 

Phenylenediamine is used for two similar purposes ; for dyeing hair black and 
p a dye tor furs. It is well known that it may came dermatitis and sometimes asthma 
in susceptible persons. Its systemic effects are much rarer and have received less 
attention. Hairdressers handling the dye have suffered from attadcs of weakness 
and vomiting, witJi intense violet q'anosis of the lips and face. In unusually susceptible 
individuals toxic jaundice has occurred, followed by death from hepatic insufficiency 
after about 6 months. At necropsy the liver b small and shows the changes of sub- 
acute atrophy with regeneration nodules. Patch testing of the skin should be carried 
out on all applicants for the job of ladies’ hairdresser; those showing a positive result 
must be rejected. Persons handling the dye should wear rubber gloves. 


POISONING BY HALOGENATED HYDROCARBONS 

_The entrance of chlorine or bromine into an aliphatic compound increases its 
toxicity. This is less commonly true of an aromatic compound. The various mem- 
bers ol this group are useful as refrigerants, as degreasers of metals, fire-extinguishers, 
cleansers of textiles, solvents for rubber and thiiuiers of cellulose lacquers. Their 
usefulness is enhanced because they arc non-inflammable, non-combustible and non- 
evptosive. They vary greatly in their toxic cffecls, trichlorethylene being relatively 
harmless and tetrachlorcthane deadly. 


1. METHYL CHLORIDE 

Men working in chemical plants or employed upon making, installing or repairing 
refrigerators may be exposed to methyl chloride. Symptoms of poisoning include 
giddiness, weakness of extremities, nausea, vomiting, restlessness, followed by somnol- 
ence and then by dimness of vision, which may not clear up until 14 daj-s after removal 
from exposure. Later there is some rise of temperature, pulse and respiratory rate, 
usually with oliguria and occasionally with suppression lasting up to 48 hours. Evid- 
ence of acute nephritis is found in about half the cases. Anarmia may be found, the 
red cells dropping as low as 3 million per c.nun., and the hxmoglobin as low as 50 
per cent. The deatli-ratc is as high as 35 per cent. 
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2. METHYL CROAIIDE 

Methyl bromide is a colourless, non-inflammable cas, but it comes on the market 
compressed into containers, in which it assumes the liquid condition. It is «luab!c 
as a methjlating agent, a fire extinguisher, refrigerant, fumigant and insecticide. 
Methyl bromide is a deadly and insidious poison with a delayed action like phosgene 
and nitrogen dioxide. The latent interval varies from 4 to 48 hours, and then the 
patient is seized abruptly with nausea, vomiting, headache, vertigo, dimness of vision, 
diplopia, euphoria and delirium. In severe cases pulmonary cedema, oliguria, sup- 
pression of urine, contnilsions and even acute mania may occur. The skin is pale, 
the temperature normal, sweating Is profuse, trismus and even opisthotonus may be 
seen and the pupils are dilated. The skin may be affected in susceptible people; 
premonitory pruritus is characteristic and may be intense. Methyl bromide bums 
are supcrilcial, rarely extending deeply enough to destroy the whole dermis. They 
are characterised by excessive vesication with reddening and swelling of the surround- 
ing skin. Healing readily occurs and in most cases there is considerable desquamation. 
Mild cases usually recover, but where there is trdema of the lungs, convukions, 
anuri-a or severe burns the outcome is often fatal. In cases showing mild systemic 
lymptoms treatment by rest in bed for 2 days with 3 weeks* convalescence will usually 
be adequate. If there is cyanosis little can be done except to administer oxygen. 
The skin lesions should be treated with 2 per cent, tannic acid in triple dye solution 
or with propamidine isethionste cream. 

3. CARBON TCTRACHLORIDE 

Carbon tetrachloride is used in industry as a solvent for fats and rubber, for dry 
cleaning, for cleaning oil from machinery and under the name Pyrene as a Arc exun- 
guisher. Acute and sometimes fatal poisoning has occurred from the anasthetic 
effects of carbon tetrachloride used as a dry shampoo for the hair. Men exposed to 
the vapour sprayed from Pyrene fire cxtlngubhers in confined spaces have suffered 
from oliguria and jaundice. In animal experiments carbon tetrachloride has been 
shown to cause necrosis of the liver. In man it may give rise to acute nephntis, 
necrosis of the liver, redema of the lungs or xetrobul^r neuritis. The eariy stages 
of the illness are characterised by persistent headache, nausea, vomiting, diarrhew 
and tenderness over the liver. Such symptoms arc often followed by oliguria, sup- 
pression of urine and urxmia. Sometimes the dinical picture closely simulates tiat 
of the acute abdomen. The blood urea may rise to 300 mg. per 100 ml. and tke 
patient, though practically moribund, may suddenly develop polyuria and recover 
even after almost complete anuria lasting 10 day’s. When the liver is attacked recovery 
may follow an attack of jaundice lasting as long as 2 months. In the treatment of 
cases rendered unconsaous by acute poisoning, it is important that tlie patient should 
not be placed upon the floor of the room where the acadent occurred, for the vaptwr 
is five times denser than air and therefore accumulates on the floor. Hepatic in- 
sufficiency should be treated by glucose drinks, together with large doses of calauro 
lactate up to 15 g. a day. Calaum gluconate may be given by intramuscular injectmn. 
Protein hydrolysates, methionine and vitamin supplements iiave also been used. 

4. TETBACHLORETHANE 

Tetrachlorethane is the most dangerous of ail the chlorinated hydrocarbons, being 
nine times as toxic as carbon tetrachloride. It is a very good solvent for cellulose 
acetate, which, bemg non-inflammable, is used for purposes for which ccUulw® 
nitrate (celluloid) is not adapted. Cellidi^ acetate was the chief constituent of tbc 
, dope used as a waterproof coating for the wings of aeroplanes in tlie ^Va^ of 19l4-iyio» 
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and it U now used to make non-inflammable cmenui film. The symptoms of poisoning 
are general malaise, loss of appetite, nausea, headache and constipation. After several 
days or even weeks, jaundice develops and vomiting is then likely to become more 
marked. In fatal cases necrosis of the liver is found in the form of acute red and 
yellow atrophy. In one case the liver weighed only 19 oz. The blood changes in 
mild poisoning consist of an increase of large mononuclear cells up to 40 per cent., 
with a slight elevation of the white count. Blood counts have been taken in order 
to detect early poisoning. Elaborate exhaust ventilation in factories and workshops 
fails to prevent toxic jaundice. It is therefore necessary to use a harmless substitute 
such as amyl acetate. 

5. TRICIILORETHYLENE 

Trichlorethylene is employed extensively in diy cleaning and as a degreasing 
agent. It has assumed an important place in the list of fat and rubber solvents, dis- 
placing to some extent carbon tetrachloride. Trichlorethylene has a powerful narcotic 
effect. The workman affected is usually found unconscious on the floor, and if there 
has been prolonged exposure to a large dose the effects may be fatal. Chronic ex- 
posure has been held responsible for paralysis of the sensory fibres of the fifth nerve, 
and also for retrobulbar neuritis followed by optic atrophy. An indirect form of 
mjurj’ to the eye sometimes occurs when a foreign body lodges in the cornea and 
produces ulceration. The workman is not aware of the presence of the irritant sub- 
stance, because the cornea has been rendered insensitive. Trichlorethylene is not 
so likely to attack the liver as tetrachlorethane. Toxic jaundice and albuminuria 
have been recorded only rarely. Dry-cleaning establishments employing trichlor- 
ethylene should be provided with efficient exhaust ventilation. When solutions con- 
taining trichlorethylene are applied to the interior of closed vats the men should 
work in pairs, relieving each other frequently. The man in the enclosed space should 
be provided vvith a lifebelt and also with an apparatus through which he can breathe 
air from outside. 


6. CHLORINATED NAPHTHALENES 

AATien naphthalene is chlorinated a scries of wax-like substances is produced. 
These are used as an insulating coat on wires or on metal bars to circumscribe the 
action of plating processes. They may produce acne, starting on the face and around 
the angles of the jaws and malar prominences, and spreading on to the sides of the 
face, neck, shoulders and forearms. The skin lesions m a typical case are comedones, 
papules, pustules and, in severe cases, small cj'sts. Since 1936 several cases of jaundice 
have Occurred in workers handling clilonnated naphthalenes. In one fatal case 
necropsy showed acute red and yellow necrosis of the liver, which weighed 650 g., 
the normal being 1500 g. By attention to ventilation, protective clothing and medical 
supervision of workers, the chlorinated naphthalenes can be handled in industry with 
safety. ’ 


DECOMPRESSION SICKNESS 

Synonyms. — Caisson Disease; Compressed Air Illness; Divers’ Paraljsis; 
Aeroembolism of Aviators. ’ 

Definitions. — Decompression sickness is the name given to the symptoms which 
ypear (i) when workers in compressed mr are too rapidly decompressed ; (ii) when 
deep-sea divers or men escaping from sunken submarines come too rapidly to the 
surface ; and (iii) when airmen or air passengers ascend too rapidly to high altitude, 
Etiology. — Caisson disease is an industrial hazard encountered in those pro- 
cesses of subaquatic engineering in which compressed air b employed. The work 
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of excavating for the foundations of piers, river bridges, skyscrapers and certain 
tunnels is carried out in a subaqueous chamber called a caisson. This is essendally 
a tube of iron or concrete open bdow and provided with a cutting edge by nhich 
it sinks when weighted into mud, sand or moist earth. The working chamber at 
the bottom is kept clear of water by compressed air, and it U here that the men woA. 
Pressure is produced and maintained by pumps and regulating apparatus. 

It follows that caisson workers arc submitted to a pressure of air which just 
exceeds the hydrostatic pressure of that depth of water in which they work. Work- 
men descend to the working place of the caisson by passing from the normal atmo- 
sphere through a series of chambers with airtight doors in which the air pressure ts 
raised by rapid stages until the high pressure of the working place is reached. They 
leave through the same chambers, the air pressure being lowered for some space of 
time in each as they pass through. This process is termed “ compression " and 
" decompression ", or " locking in and out Caissons are usually worked at a 
pressure of below 35 lb. and in 6- to 8-hour shifts, but they have been successfully 
W'orked at a pressure of 45 lb. ivith 2-hour shifts, and at SO lb. with 1-houf shifts. 

Divers are employed in the construction of harbours, doclts, piers, breakvraten 
and bridges j in recovenng sunken ships, cargo and treasure, in cleaning and repairing 
the hulls of ships and in fishing for pearls and sponges. The diving dress used con- 
sists of a copper helmet attached to a metal corselet, the tatter being secured water- 
tight to a rubber suit fitting closely every part of the body except the hands, which 
pass through elastic cuiTs. The boots are heavily weighted. Compr^ed air is 
supplied by an air-pumn on the surface through a flexible pipe and is carried through 
a tube at the back of tnc helmet. The exhaled air escapes through a spring vahe 
at the side of the helmet whenever the Inside pressure becomes sHchtIv greater than 
that of the surrounding water. Foe evety 33 ft. (5| fathoms) in of . 
pressure increases by 1 atmosphere or 15 lb. to a square incJi. Tnus the diver is 
compressed as he slowly descends by an Increasing air pressure from bis ptitt»n^“ 
is decompressed as he ascends much more slowly. Divers frequently work at 120 ft. 
(53 lb.), and the record depth has been 420 ft. (182 Ib.), but to resist the 
at such a depth an incompressible metal suit must be worn. The woiking shifts Qi 
divers are much shorter than those of caisson workers. 

Decompression sickness of aviators differs from caisson disease only in 
severity. In flying, symptoms may develop at 32,000 ft. if the rate of climb js 2W Jt. 
a minute or more. They may appear after a few minutes or only after 2 or 3 hours 
according to the particular susceptibility of the individual. Above 37,000 ft. any 
reasonable rate of climb is very likely to produce symptoms even in the most resistant 
individual. , 

Pathology. — The evidence is overwhelming that the liberation of gas bubbles m 
the tissues is the primary cause of the lesions in decompression sickness. Inc 
bubbles are a mixture of about 82 per cent, nitrogen, 16 per cent, carbon diotioe 
and 2 per cent, oxj-gen. Whereas most of the dissolved oxygen in the blood w con- 
sumed by the tissues the nitrogen is inert physiologically and is not utilised. Tlictt* 
fore it is customary to speak of the gas bubbles as nitrogen bubbles. Whether they 
occur after decompression from high-pressute atmospheres or altitude the 
bubbles are chiefly intravascular and they are held responsible for nearly all the 
symptoms of decompression sickness, intravascular nitrogen bubbles occur also in 
severe instances of decompression from high-pressure atmospheres, but they are 
restricted to certain hpoid-rich stractures, notably the white matter of the 
cord. It has been shown that nitrogen is much more soluble in fat and oils than lo 
water, and that body fat at blood temperature holds five times as much nitrogen per 
unit mass as does the blood itself. 

Changes in air pressure in various body cavities are responsible for 5^^', 
phenomena. These include earache, sinus pain, toothache and abdominal ® 
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(ilstension from trapped gases in the intestinal tract. Nitrogen released in the tissues 
appears to act principally by causing pain in the unv-ielding tissues such as bone, 
tendo 1 , fascia, periosteum and nerve sheath. Neural damage due to aeroembolism 
varies greatly, is non-specific, and unpredictable. That part of the nervous system 
which is least vascular, namely the four lower dorsal segments of the spinal cord, 
b the region most commonly affected. Hundreds of bubbles have been counted in 
the spinal cord and these are much more numerous in the white than in the grey 
matter. In every fatal case which has been adequately examined at necropsy patches 
of necrosis in the dorsal region of the spinal cord vn'th the usual secondarj' degenera- 
tion have been found. Haemorrhage is a relatively unimportant finding. Massive 
escape of nitrogen bubbles may occur into the bfood-stream and, in rapidly fatal 
cases, the heart has been found distended with gas after death. Nh’trogcn bubbles 
in the pulmonary artery and its branches may cause death through occlusion of the 
circulation and asphyxia. Collections of nitrogen may be found in the subcutaneous 
iiisucs and may cause subcutaneous emphysema with palpable crackling. Nitrogen 
embolism may cause necrosis of the tissues in any part of the body. 

Symptoms. — ^Thc actual ascent and descent of caisson workers, divers and air- 
men is associated wth no worse s>'mptoins than discomfort in the ears from disparity 
of air pressure in the middle car (“ ear block ”). Rupture of the tympanic mcmDranc 
Is rare and may be associated with Infection oi the middle car — ■“ aero-otitis media 
Ifair under pressure is trapped in the nasal sinuses there may be pain (“ sinus block "). 
Teeth showing subacute inflammation of the pulp may ache at nigh altitudes (“ aero- 
dontalgia ”). 

The symptoms resulting from decompression will be severe in direct proportion 
to the length of exposure to an abnormal pressure and to the rapidity of return to 
atmospheric pressure. No symptoms occur after short exposures to compressed air 
such as IS minutes at a pressure of 45 lb., or 2 minutes at a pressure of 75 Ib., even 
though decompression be as rapid as possible, for these periods arc too short to 
^low of nitrogen saturation of the tissues. It is for this reason that decompression 
sickness is less common in divers, who for the roost part work for a short time only 
at high pressures, and so much more common in caisson workers who work for many 
hours at a stretch at a pressure of from 30 to 40 lb. Similarly, airmen usually remain 
above 30,000 ft. for too short a time to be affected. 

In caisson workers the onset of symptoms is relatively rapid, in 60 per cent, 
during the first hour, in 35 per cent, during the second hour, in 3 per cent, during 
the third hour and in the remaining 2 per cent, after 12 hours. The commonest 
sjmptom is dull throbbing pain, gradual in onset, progressive and shifting in char- 
acter, and frequently felt in the joints, or deeply in muscles and bones. Pams of llus 
nature arc referred to as “ the bends a term esublished by long usage and arising 
m the fact that the limb affected is held in a semi-fiexed position from which it Is 
found difficult to straighten it. The elbows, wrists, knees and hips are the areas most 
frequently affeacd, but the epigastric and lumbar regions may be involved too. 
Numbness may precede the onset of pain. Skin temperature may fall as the part 
involved becomes blanched in appearance. Eotberoa of the skin with pruritus (" the 
Itch” or "prickles”) occurs with regularity if the skin is chilled during decom- 
pression. A type of asphjTiia known as ** the chokes ” or " the chokers ” may occur, 
though it is less frequent than " the bends ”, Several hours of complete well-being 
following decompression may elapse before the appearance of the earliest svmptom 
of " chokes ”, namely, a sensation of substcrnal distress felt only during deep inspira- 
tion which frequently serves to elicit the cough reficx. Thb sensation of substcrnal 
distress may be only transient or it may progress to frank aspli)ii3. Normal breathing 
becomes shallow, rapid and ^en djspnmc. The skin becomes cj'anotic, or ashen 
^ev, cold and clammy. The pulse, at first slow and pounding, becomes thready. 
Varoiysmal attach of coughing or true ** chokes ** may precede Joss of consdousness. 
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The picture presented is one of ** shcicb ” and represents a transformation within a 
period usually of several hours from a state of health and vigour to one of incapacity 
without any apparent trauma being infliaed upon the indiviaual. It is this condition 
which not only frequently supervenes in divers when the premonitory symptoms of 
“ bends ” are ignored and treatment delayed, but may also be responsible for circu- 
latory colbpse and deaths which occasionally occur following too rapid decompression 
In the low-pressure chamber. 

Vertigo (“ the staggers ”) is a common sjrmptom. The staggering gait may be 
accompanied by nausea, vomiting, tinnitus and nystagmus. When paraol^a occun 
it usually c.-rtenSs as high as the ninth dorsal segmental level, but may reacn the ceivical 
region and inTOUe the arms. It comes on rapidly and involves motor, sensory and 
sphincter functions. It may be of any degree of severity from a slight and transient 
effect to a complete and permanent loss of the functions of the spinal cord. It occurs 
with increasing frequen^ and ompletcncss stv proportion to the degree of pressure 
and the length of exposure to its influence. Hemiplegia or monoplegia of cerebral 
origin are less commonly seen. 

The complications of decompression sickness are limited to certain lesions of the 
lungs, bones and joints which occur in caisson workers. Spontaneous pneumothorax 
is a rare complication of too rapid decompression. 'iVhere none complications occur, 
the syTTiptoms of onset arc insidious and arc debyed from 6 months to a year or rooie 
following repeated attacks of caisson disease. Various infarcts, possibly due to 
nitrogen emboli in end arteries of nutrient vessels, lead to aseptic necrosis of areas of 
bone and sometimes of articular cartilage. The bones of the lower limbs are com- 
monly affected and the joints include hip, knee and shoulder. Where the duphj^is 
of 3 bone is involved the lesion results tn an encapsulated calcified area. Tlie joint 
lesion may lead to persistent pain and ultimately to osteoarthritis with disablement 

Treatment. — PROPHnAcnc. — Tlic ideal age for compressed air workers and 
aviators is between 20 and 40 years, since during these years the cardio-vascuw 
system is at its greatest efficient and therefore best able to wiilistand the hardship 
involved. All persons with disease of the heart, lungs, kidneys and peripheral vessels 
should be rejected. Obese men are bad risks because fat tfeposita act as a gaseous 
reservoir predisposing to bubble formation. Acute infections of the respiratory 
passages must temporarily disqualify a roan for employment because the infecuoa 
may involve the Eustachian tubes and the ostia of the sinuses with^ the risk that 
air will be trapped in the middle ear or sinuses with consequent infection or rupture 
of the tympanum. The workman, airman or air passenger avoids the consequen^ 
of unequal pressure on either side of the tympanum by opening the Eustadiian tubes 
witli repeated acts of swallowing or yawning. Dental supervision and treatment 
must be carried out in an endeavour to prevent aerodontalgia. 

Since tlie malady is due entirely to the escape of nitrogen bubbles into the tissues 
during a too rapid return to normal pressures, it follows tliat it can always be pre- 
vented by adopting suitable limitation of exposure. The malady never arisw wni 
compression below 18 lb. to the square inch, or roughly 40 ft. of water, and those 
'tikit, "Kwi't, Vi 'ix vkkj dassi Sot 'arri iwesw W i 

rapidly, and without any risk. At higher pressures the working shifts must be short- 
ened as the pressure gets higher. The shifts should be not longer than 6 to 8 hotfj® 
at a pressure of 30 to 35 Ib., or 3 atmospheres; 2 to 3 hours at a pressure of 43 • • 
and 1 hour only at a pressure of 50 lb. At Ugher pressures than this, which are omy 
encountered by divers, a few minutes’ exposure is allowed only. , •. 

Decompression sidmess never occurs if the return to the normal aunospheu 
pressure Ik sufHciently slow. Id the case of caisson workers a series of air-Iiw* 
chambers is provided in which the air pressure is lowered in stages, the men remaining 
longer and longer at each stage as they approach the normal pressure. The import^ 
fact in connection with decompression is that the absolute pressure can alw'ays 
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halved forthwith mthout any risk. In the first air lock on leaving the working face 
of a caisson, for example, the pressure is at once reduced to one-half that of the 
working face, and in the remaining air locks the pressure is reduced by stages until 
zero is reached. The difficulty and danger is the tendency on the part of the workers 
to curtail these weary waits, and get away from work as soon as possible. 

In the case of the diver, decompression is carried out by raising him to various 
levels in stages, and letting him remain at each stage a longer and longer period as 
the surface is approached. The Admiralty rules for divers require that a diver work- 
ing, say at 140 ft. shall be first raised straightatvay to a depth of 50 ft. where he waits 
10 minutes, then to 40 ft. for 10 minutes, 30 ft, for 20 minutes, 20 ft for 30 minutes, 
10 ft. for 35 minutes and then he leaves the water abruptly. 

In commercial aviation passengers should not be fiown at altitudes above 18,000 
ft in unsealed cabins, and military flying should be restricted to this level where 
practicable. Even when using sealed pressure cabins altitudes above 30,000 ft. should 
never be exceeded because of the danger of decompression sickness in the event of 
cabin failure. 

Curative, — It was early discovered by the caisson workers themseU’es that the 
only remedy for the malady was to re-enter the high air pressure. A recompression 
apparatus in the form of a medical air lock is supplied at all caisson works, and on all 
ships engaged in deep salvage. On the appearance of any symptoms the worker is 
placed in the compressing room and the pressure is nm up to the full pressure at 
which he has been working, when it is usual for the symptoms to ameliorate rapidly 
or disappear. After the recompression the decompression must be carried out very 
slow’ly, for the bubbles once formed in the u'ssues are not easy to get rid of, though 
they may be kept at a small size by the pressure. Cases apparently at the point of 
death with cy'anosis and coma have many times completely recovered in a few hours 
by recompression. \Vhen symptoms have appeared, the decompression should take 
at least 5 nours. Caisson workers and divers should wear on the lapels of their jackets 
a metal tablet clearly inscribed with a notice stating both their occupation and the 
address of their place of work. They’ should sleep and live close to the medical air 
lock in order that they may be near aid during the first hours following decompression. 
The paralysis- when once esublished is to be treated upon ordinary lines. Aseptic 
necrosis of articular cartilage may necessitate opening a joint for removal of necrotic 
material. 

In aviation, recompression fortunately involves only descent to lower altitudes 
and higher atmospheric pressures. The descent should be started as soon as possible 
after the onset of symptoms and as rapidly as is consistent with the safety' of the 
flight. For mild attacks a descent to about 25,000 ft. will generally relieve all the 
dangerous syTuptoms, although pruritus may persist. In a severe attack descent to 
sea level or slightly above should be made, and the flight discontinued at the first 
available landing point. In crashes following high altitude flights the possibility of 
coma or paralysis among the injured being due to decompression sickness should be 
borne in mind. 


ANOX.ffiMIA 

Definition . — A series of phenomena which results from deficient’ in oxygenation 
of the tissues in the absence of carbon dioxide retention. 

Pathology. — ^The condition is due to lack of oxygen and lowered internal respira- 
tion. Anoxxmia is divided into three classes, with widely' dilTering causal mechanisms : 

1. Arterial anoxemia . — This is due to a defidency in the oxygen content of the 
arterial blood, the oxygen-carrying power being normal and the carbon dioxide dis- 
cliargc unhindered. It is apt to appear whenever the o:^gen content of the arterial 
blood falls below the normal limit of 94 per cent, of its total capadty, and it may or 



398 DISEASES DDE TO CHEMICAL AND PHYSICAL AGENTS 

The picture presented is one of “ shock ” and represents a transformation wilUn a ' 
period usually of several hours from a state of health and %’igour to one of incapacity 
nithout any apparent trauma being inflicted upon the individual. It is this condition ’ 
which not only frequently supervenes in divers when the premonitory symptocns of 
“ bends ” are ignored and treatment delayed, but may also be responsible for circu- 
latory collapse and deaths which occasionally occur following too rapid decompression 
in the low-pressure chamber. 

Vertigo ^ the staggers ") is a common symptom. The staggering gait may be 
accompanied by nausea, vomiting, tinnitus and nystagmus. When paraplegia occurs 
it usually extends as high as the nmth dorsal segmental level, but may reach the cervical 
region and involve the arms. It comes on rapidly and involves motor, sensory and 
sphincter functions. It may be of any degree of severity from a slight and transient 
effect to a complete and permanent loss of the functions of the spinal cord. It occurs 
with incre.ssmg frequency and completeness in proportion to the degree of pressure 
and the length of exposure to its influence. Hemiplegia or monoplegia of cerebral 
origin are less commonly seen. 

The compheattons of decompression sickness are limited to certain lesions of the 
lungs, bones and joints which occur m caisson workers. Spontaneous pneumothorax 
is a rare complication of too rapid decompression, ^\'hc^c Done complications occur, 
the symptoms of onset are insidious and are delayed from 6 months to a j ear or more 
following repeated attacks of caisson disease. Various infarcts, possibly due to 
nitrogen emboli m end arteries of nutrient vesseb, lead to aseptic necrosis of areas of 
bone and sometimes of articular cartilage. The bones of the lower limbs are com- 
monly affected and the joints include hip, knee and shoulder. Where the diaphjps 
of a bone is involved the lesion results m an encapsulated calcified area. The Joint 
lesion may lead to persistent pain and ultimately to osteoarthritis with disablement. 

TreatmenL— pROpiaxACTic. — ^The ideal age for compressed air workers and 
aviators is between 20 and 40 years, since during these years the cardio-v^l^ 
system is at its greatest efficiency and therefore best able to withstand the hardship 
involved. All persons with disease of the heart, lungs, kidneys and peripheral vessels 
should be rejected. Obese men are bad risks because fat deposits act as a gaseous 
reservoir predisposing to bubble formation. Acute infections of the respiratory 
passages must temporarily disqualify a man for employment because the infection 
may involve tlie Eustachian tubes and the ostia of the sinuses wiffi the that 
air will be trapped in the middle car or sinuses with consequent infection or rupture 
of the tympanum. The workman, airmao or air passenger avoids the consequents 
of unequal pressure on either side of the tympanum by opening the Eustacluan tubes 
with repeated acts of swallowing or yawning. Dental supervision and treatment 
must be carried out in an endeavour to prevent aerodontalgia. 

Since the malady is due entirely to the escape of nitrogen bubbles into the tissues 
during a too rapid return to normal pressures, it follows that it can always be pre* 
vented by adopting suitable limitation of exposure. The rnalady never ansra uom 
compression below 18 Ib. to the square inch, or roughly 40 ft. of water, and those 
who work at such a pressure may do so for long hours and return to a normal 
rapidly, and w itbout any risk. At higher pressures the working shifts roust be ^hot^ 
cned as the pressure gets higher. The shifts should be not longer than 6 to 8 ho^ 
at a pressure of 3Q to 35 lb., or 3 atmospheres', Z to 3 hours at a pressure of 45 io- 
and I hour only at a pressure of SO Ib. At higher pressures than this, which are ooiy 
encountered by divers, a few minutes' exposure is allowed only. , . 

Decompression sickness never occurs if Uic return to the normal atmosphen 
pressure be sufficiently slow. In the case of caisson workers a scries of air-loc|>e 
chambers is provided in w hich the air pressure is lowered in stages, the men 
longer and longer at each stage as they approach the normal pressure. The 
fact in connection with decompression u that the absolute pressure can always p 
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its presence U realised, that in Tissandier’s balloon ascent in 1875, all three aeronauts, 
though provided with oxygen apparatus, were paralysed beyond movement before 
realising the necKsity for using it, and two of them lost their lives. Diminution of 
auditory perception becomes so great at high altitudes that the aeroplane engine 
becomes almost inaudible. 

Kesjiiratory effects.— kt an altitude of 12,000 ft., nose-breathing ceases, and above 
this height tne breathing deepens into hyperpneea, which is periodic and may be 
most distressing. The dyspnaa is greatly increased on exertion and is accompanied 
by cyanosis. Even such acts as talking and using a pressure pump may greatly increase 
the dyspneea. 

Muscular xoeakness . — ^Accompanying the mental lethargy is an increasing condition 
of muscular weakness. The slightest exertion is hard work. The machine is difficult 
to fly at very high altitudes, the marksman shoots badly and the mountaineer becomes 
incapable of taking exercise. 

Other symptoms which may occur are — (1) headache, which may be very intense 
and which is usually met with in prolonged exposure to high altitudes, as in mountain 
climbing; (2) spasmodic gulping accompanying the hyperpnma; (3) fainting on 
exertion; (4) increased frequency of micturition; and, rarely, (5) vomiting and 
(6) epistaxis. 

The mental elTccts were most conspicuous in aviators who had to make prolonged 
flights at very high altitudes before the regular use of oxygen apparatus. The dyspnma, 
headache and muscular effects have been most troublesome m mountain ascents 
where exertion is unavoidable. 

Death has occurred in balloon ascents to gain a great altitude. It occurs very 
rapidly and is preceded by general muscular paraysis. Glaisher and Coxwell survived 
29,000 ft. by a lucky chance after complete paralysis of the limbs had set in. Sivel 
and Croce-Spinelli died at a height of 27,500 ft., while Tissandier, who was with them, 
survived. Exposure of airmen to high altitudes produces the following effects : The 
gait of the men on landing is unsteady and laboured. Reports are laboriou^ made 
out (there being a generaJ disagreement as to what was seen and done). Tempers 
are short, everyone looks and feels tired, and the idea uppermost in the mind is to 
lie down and go to sleep. Severe frontal headache is common ; it may persist until 
the following day and at times proves incapacitating. Appetites are poor and spirits 
are depressed. A repetition of this kind of work over any length of time rapidly 
produces deterioration of mental and physical well-being. 

Remarkable individual tolerance to anoxxmia occurs in some subjects, but this 
tolerance tends to disappear with repeated long exposure. Physical fitness and train- 
ing increase tolerance up to a certain point, whereas unfitness and especially digestive 
disturbances lower tolerance, and die latter are apt to induce vomiting. 

Treatment. — Since the symptoms are due solely to lack of oxygen they can be 
entirdy avoided by the vse of a portable apparatus to deliver the necessaiy o-xygen 
by all those who have to encounter an altitude of over 1 5,000 ft. Tiie essential feature 
of such an apparatus is ie regulation of oxygen delivery by an aneroid controlled 
valve, so that the amount of oxygen delive^ varies in inverse proportion to the 
barometric pressure of the atmospheres surrounding the instrument, and consequently, 
in direct proportion to the altitude- 

When symptoms have developed, the immediate treatment requisite is the cessation 
of exertion, the provision of oxygen if available and a speedy return to a loner altitude. 


TRAVEL SICKNESS 

Under this heading can be included sea-sickness, air, train and car sickness. 
By far the most disabling form of travel sickness is sea-sickness. It is a disorder of 
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may not be associated with cyanosis. It is tiie usual result of breathing a rarefied 
atmosphere in which tlie partial pressure of oxygen is lowered, and in this connection 
is known as “ mountain sickness ” or " altitude sickness ” when heights approaclang 
20,000 ft. are reached. The characteristic phenomena can be produced at tvill by 
respiration within a partially exhausted chamber, and they can be obviated at high 
altitudes by adequate oxygen addition »n respiration. Arterial anoxxmia is also 
present to some extent in those pulmonary diseases in which there is damage to the 
respiratory epithelium, obstruction to the air passages and when prolongetf shallow 
breathing occurs, as in pulmonary adema, emphysema and pneumonia, and in these 
conditions oxygen addition is valuable if its administration can be very prolonged. 

2. Stagnant or passive anoxams'tt. — ^’Fhis results when, on account of some fault 
in the circulatory mechanism, the passage of the blood through the tissues is too 
slow to provide for adequate oxygenation. It is the common happening in the circu- 
latory failure of cardiac disease. I'here is here no fault with the oxjgen content of 
the arterial blood. The oxygen saturation of the venous blood falls loner than 65 
per cent, of the normal, and the normal difTerencs between the oxygen saturation of 
the artcnal and of the venous blood, which is 20 to 30 per cent., is exceeded, and 
there is always cyanosis, which appears when the reduced nxmoglobin content rcachw 
40 per cent, of the total hsmoglobin. Since the arterial blood oxygen content is 
not at fault, oxygen administration is useless to relieve this condition. 

3. Atioxie antix<etnia. — This results from a deficiency in the oxygcn-canying 
power of the blood, either by reason of deficient haemoglobin content, as in Ac 
ansemias, or by fix.ition of some of a normal haanoglobia content, as mcthhxmoglobin, 
Bulphaauoglohin, oc carbon monoxide hscmoglobin. In the anoxic varieties, cyanosis 
does not occur, however severe the anoxaimia, for the reason that cyanosis only appears 
when 40 per cent, of a normal haemoglobin content exists as reduced bieiDOglobuL 
Therefore, an antcraic patient with 50 per cent, hsmoglobin would requite W p«r 
cent, of the total hsmo^lobin present to be reduced for the appearance of cyanosis. 
Oxygen administration is of no avail in anoxic anoxremia. 

Althode Sickness; Mountato Sickness.— There is considerable diflercna 
among individuals as regards liability’ to the appearance of symptoms at low atmo- 
spheric pressures, some suffering earlier and more than others. The immediate effect 
of exposure to such pressures is to cause rapid concentration of the blood and there- 
fore a relative increase of the ratio of the lismoglobin to the volume. A 10 per cent, 
rise in the limmoglobln ratio m.iy occur after 20 minutes’ exposure. This is in PiH 
produced by the tfile of the spleen in acting as a reservoir for the erythrocytes, wbim 
are discharged rapidly into the general circulation under these circumstances. This 
serves as a compensation for the oxygen-want of the tissues, and its occurrence is 
associated with a disappearance or amelioration of the initial symptoms of oxygen- 
want. In those who remain at a bearable high altitude many weeia, some degree nf 
acclimatisation occurs, and this is associated writh hTOcractivity of the blood-forming 
organs and an erythrocytosis. The anoxmtnia proQuccs hyperpnoa, and there is at 
first an alkalosis from increased ventilation, which subsequently lessens. 

Symptoms . — Menial effects are most important when rapid ascents to high ^ti- 
tudes ate made in aviation, and consist of a gradually increasing dulling of pctccptioHi 
of which the subject is usually unaware. There is an increasing inaccuracy 
lethargy of mental functions, with a tendency to torpor and loss of memory'. Ih® 
skilled photographic observec tal.es many photographs upon the same plate, the 
observer throws his valuable notes overboard, the navigator makes for a wrong 
destination or goes to sleep, and tlie fighter pilot forgets to go into action. On return 
to land a muddled and confused memory of what has happened during the fiigm 
all that remains. Lesser degrees of this Condition have led to great errore in jud^ 
ment, foolhardiness, apparent cowardice and irresponsibility in military aviation. S® 
insensibly does this mental paralysis come on and so deep may be its effect bchii'® 
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its presence is realised, that in Tissandier’s balloon ascent in 1875, all three aeronauts, 
though provided with oxygen apparatus, were paralysed beyond movement before 
realising the necessity for using it, and two of them lost their lives. Diminution of 
auditory perception becomes so great at high altitudes tljat the aeroplane engine 
becomes almost inaudible. 

Respiratory effects . — At an altitude of 12,000 ft., nose-breathing ceases, and above 
this height the breathing deepens into li^>erpnaa, which is periodic and may be 
most dbtressing. The dyspncea is greatly increased on exertion and is accompanied 
by cyanosis. Even such acts aa talking and using a pressure pump may greatly incre.ise 
the dj’spntca. 

Muscular scealmess . — Accompanying the mental lethargy is an increasing condition 
of muscular weakness. The slightest exertion is hard work. The machine is difficult 
to fly at very high altitudes, the marksman shoots badly and the mountaineer becomes 
incapable of taking excrdsc. 

Other symptoms which may occur are — (1) headache, which may be very intense 
and which is usually met with in prolonged exposure to high altitudes, as in mountain 
climbing ; (2) spasmodic gulping accompanying the hypcrpncca ; (3) fainting on 
exertion; (4) increased frequency of micturition; and, rarely, (5) vomiting and 
(6) epistaxis. 

The mental effects were most conspicuous in aviators who had to make prolonged 
flights at very high aldtudcs before the regular use of oxygen apparatus. The dyspncea, 
headache and muscular effects have been most troublesome in mountain ascents 
where exertion is unavoidable. 

Death has occurred in balloon ascents to gain a great altitude. It occurs very 
rapidly and is preceded by general muscular paralysis. Glaishcr and Cox\iell survived 
29,000 ft. by a lucky chance after complete paralysis of the limbs had set in. Sivcl 
and Crocc-Spinelli died at a height of 27,500 ft., while Tissandier, w ho was with them, 
survived. Exposure of airmen to liigh altitudes produces the foJloiring effects : The 
gait of the men oa landing is unsteady and laboured. Reports are bboriously made 
out (there being a general disagreement as to what was seen and done). Tempers 
are short, everyone looks and feels tired, and the idea uppermost in tlie mind is to 
lie down and go to sleep. Severe frontal headache is common ; it may persist until 
the following day and at times proves incspacilating. Appetites are poor and spirits 
are depressed. A repetition or this kind of work over any length of time rapidly 
produces deterioration of mental and physical well-being. 

Remarkable individual tolerance to anoxemia occurs in some subjects, but this 
tolerance tends to disappear with repeated long exposure. Physical fitness and train- 
ing increase tolerance up to a certain point, whereas unfitness and especially digestive 
disturbances lower tolerance, and the latter are apt to induce vomiting. 

Treatment — Since the symptoms are due solely to lack of oxygen they can be 
antieely avoided by the use of a porubk apparatus to deliver the iTCcess.t^' oxj’gsn 
by all those who have to encounter an altitude of over 15,000 ft The essential feature 
of such an apparatus is the regulation of oxygen delivery by an aneroid controlled 
valve, so that the amount of oxygen delivered varies in in\ersc proportion to the 
barometric pressure of the atmospheres surrounding the instrument, and consequently, 
in direct proportion to the altitude. 

When symptoms have developed, the immediate treatment requisite is the cessation 
of exertion, tlie provbion of oxygen if available and a speedy return to a lower altitude. 


TRAVEL SICKNESS 

Under this heading can be included sea-sIckness, air, train and car sickness. 
By far the most disabling form of travel sickness is sea-sic^ess. It is a disorder of 
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gastric and intestinal function brought on in susceptible subjects by tr3\ riling on ibe 
sea. A similar disorder occurs in many persons under various other conditions in 
which they are subjected to repetitive irregular motion as in an aeroplane, a swing, 
a roundabout and, to a less degree, in a railway train, a motor car, a lift or even during 
dancing. 

Etiology and Pathology. — It is well known that irregular and unaccustomed 
stimulation of the labyrinth causes nausea and vomiting, and also other disorders of 
function in the structures innervated by the vagus or parasympathetic system. In 
travelling through rough seas the roll and pitch of tlic ship cause excessive stimuladon 
of the l^yrinth. In the case of car and aeroplane travel the labjTinth is subjected 
not only to the effects of rotation of the body through planes to which h is unaccus- 
tomed, but also to rapid accelerations and decelerations as well as to altitude changes. 
Another influence is the reception of irrelative impressions from the other afferent 
organs, which subserve the orientation of the body in space and the appreciation of 
movement, namely, the eyes, and the postural sensory' system of muscles and joints. 
Psychological factors, especially apprehension, also play a part. Train and cat sick- 
ness are mamly concerned with the visual factor and arc brought about by the diffi- 
culty experienced in adjusting vision to the rapidly passing landscape. A receding 
landscape imposes such disability on certain individuals travelling by train that they 
can only travel facing the engine. 

Tbt dtgitt of avisc^nbility varies gteatW in different individuals. Casl^ infiwcy 
is immune from the affectior., since the orienting mechanism has not attained full 
physiological activity, and old age is relatively immune, probably from lessening 
irritabdity of the nervous system. Individual liypersusccptibility and indiridual im- 
munity are very common, and the readiness with which tolerance is acquired by 
training vanes greatly in different people. Personal immunity is, for the nvsst, relame 
only, for there are few who can pass through e,tcessi\e and prolonged stimulation 
without developing some of the cluracteristic symptoms. The development of toler- 
ance by habitude varies greatly. Some develop tolerance readily, and otliers ww 
great difficulty. Years of continuous sca-going may pass before any toleranre is 
developed, and many sailors never acquire any, as was the case with Admiral NeUon. 
Of the many adjuvant factors the more important are apprehension, or the fril 
expectation of being sick, the smell of the ship and especially of oil, heat, a stuffy 
cabin and the presence of others who arc sick. 

Symptoms. — The initial symptoms arc a loss of the usual feeling of well-being, 
accompanied by a feeling of abdominal or visceral discomfort. Salivation, gaping 
aud yavvmng follow, with irregularity of respiration, ilatulence, pallor of the face 
and a sense of squeainisUness as though at any moment vomiting might occur, hlany 
subjects at this stage have a desire to defaecate. These early symptoms are followed 
by severe nausea, retching and vomiting. In many cases the vomiting is of bri« 
duration, but in others the gastric symptoms may become most violent and distressing, 
the vomit ultimately consisting of thin bilc-stamed fluid j there is complete anorexia, 
and in severe cases notliiog can be retained in the stomach. In nearly all cases oj 
any severity the visceral symptoms are accompanied by headache, giddiness, concinuco 
pallor, apatlw, lassitude, weakness, dchydratron and prostration. These general con- 
stitutional effects may be serious, and may lead to a condition of collapse. The eyes 
are dull, the fades becomes shrunken, perhaps greenish in hue and inexpressive or 
dejected. The skin is cold and usually clammy, the tongue is coated, and both the 
breath and urine may contain acetone bodies. Pulse and respiration are quickened, 
and the blood pressure lowered. Little unne is passed, and constipation, after an 
initial bowel action, is usual. 

Diagnosis. — This is seldom in doubt, but the possib’iffty of other abdominal 
disorders must nor, of course, be overlook^ 

Course and Prognosis.— The symptoms usually subside rapidly when the voyag® 
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or Other movement causing the condition is over, but sometimes dizziness, headache 
and gastric sjTnptoms persist for a long time, and the patient is “ good-for-nothing ” 
until he has had a night’s sleep. In persons taking long sea voyages, the symptoms 
usually lessen in a few days, reaction sets in, accompanied by a return of appetite, 
and convalescence is complete within a week, but symptoms are liable to return with 
an onset of rough seas. Some persons, on the other hand, never lose the symptoms 
until the voyage, however long, is over, and these may be reduced to a piteous condi- 
tion of bodily weakness, from which subsequent convalescence is slow. Death appears 
rarely, if ever, to have occurred even in the most severe condition of bodily depression 
and starv’ation from sea-sickness alone. Apart from the long convalescence which 
may be required in severe and long-lasting cases, there seem to be no harmful results. 

Treatment. — Securing an airy cabin amidships with pleasant dbtractions during 
the voyage may prevent symptoms. Even unpleasant distractions such as fear and 
excitement in troops about to land on a hostile shore are often effective. Many drugs 
are valuable in the control of sea-stekness. They include hyoscine, diphenhydramine 
(Benadryl), dimenhydrinate (Dramamine), chlorcyclizine (Histantin), promethazine 
(Phenergan) and benzhexol (Artane). Their mode of action is not known ; it may 
either he a direct sedative effect on the vomiting centre or a central anticholinergic 
effect. Not one of these drugs is outstanding, but hyoscine hydrobroraidc 1 mg. 
taken an hour before sailing will orevent sickness during short sea Joumej’S in the 
majority of susceptible people. On long voyages, taken in the effective dose of 0-75 
mg. t.d.s., it may cause unpleasant side-effects and promethazine (25 mg. t.d.s.) is 
to be preferred. 


ELECTRICAL INJURIES 

Electrical injuries may be received from lightning-stroke, from accidental contact 
tvith high-tension conductors, on railways or in factories, mines and shipyards, from 
faulty household electrical appliances, or /fom judicial electrocution where mis obtains. 

Etiology. — In Great Britain electricity is usually supplied to householders at 
voltages under 250. The severity of the injuries sustamed m any given case depends 
upon other factors than ^e voltage of the discharge received, and thus it is that fatal 
injuries may be received from currents of comparatively low voltage (120 volts), and 
survival may follow the reception of currents of higher potential. A current of 500 
volts is commonly fatal, and alternating currents are usually more dangerous than 
direct. Voltages of over 1000 are spoken of as “ high tension ”. The quantity of 
the current is also of importance. A current of 100 amperes is dangerous, one of 
500 is likely to be fatal. The lightning flash is a rush of protons and electrons through 
the air in a path which may be more than a mile long and about 20 ft. wide. The 
current is direct, not alternating, of the order of 1000 million volts and perhaps 
20,000 amperes. The duration of a single stroke is about a thousandth of a second. 
In judicial electrocution the victim is subjected to repeated discharges (4 to 8), each 
lasting some seconds (5 to 50), of alternately low and high potential (500 and 2000 
volts). 

Pathology. — In death from lightning-stroke the head is invariably struck. The 
body surface shows bums of various forms. In the nervous system there are abnormal 
rents and fissures in the brain, the cerebrospinal spaces are ditended, the perivascular 
spaces en^ged and the arteries at the base of the brain may show rupture of their 
muscular coats. In various situations the nerve cells shoAV sex-ere disruptive changes. 
The passage of tlie current through and over tite body is inadequate to secoant for 
^e lesions found in the nervous system : they are due to the charging of the body 
itself with electricity. 

If a man makes contact with a conductor at high potential, or if he be struck 
by lightning, he will suddenly become highly charged with electricity. ^_A current 
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will pass through him only If he is in a pr^tion to lose this charge. If he be earthed 
the charge wll pass rapidly through and over him, and will not accumulate upon hini. 
If he be more or less effectively insulated from earth, his body surface will become 
highly charged, and electrostatic forces will develop from the mechanical repulsion 
vjWcIi is exerted betsseen similarly charged partides or bodies. A charged body will 
be repelled from all similarly charged bodies, and all the constituent elements of the 
body which cany the charge will be repelled from one another. 

T'hus it Is that when more than one object is struck by lightning, they are flung 
apart 5 a man is flung several yards from a tree under which he has been standing; 
or two men simultaneously struck arc flung away from each other ; a parcel held by 
an individual struck is hurled out of bis grasp, and also his clothes, belt and boots 
are burst and tom off him in fragments, and he may be stripped naked. Within his 
body the same disruptive forces are at work, and produce lesions in proportion to the 
rigidity and «>hesion of the tissues. This accounts for the characteristic disruptive 
lesions found in the brain. In addition to these mechanical effects the current also 
produces heating and electrolytic effects but these arc probably negligible as far as 
the morbid anatomy is concerned. 

Symptoms. — I'hc effects of lightning-stroke include bums, lacerations, fractures, 
conjunctivitis, paresis of accommodation, cataract, partial alopecia, flaedd paralpis 
of the lower limbs and hysteria. Of all these lesions the burn is the most common. 
It may occur in an unusual pattern as an arborescent marking (" brushbum "), or 
a series of long narrow lines on the skin. It is not a true bum for it is painiMS and 
without inflammatory reaction. Metal objects in the pockets or in contact with the 
body sucli as buckets and iron rods, may determbe the site and severity of the 
lesions. 

A person struck by lightning usually falls unconscious at once* Betrograde 
amnesia is common. Sometimes he speaks of having received a tremendous plow 
on the hea«^ or of intense visual or auditory sensations, of pain in the trunk and limbs, 
or of giddiness. The subject is unconscious, pale and pulseless, and respiratory 
movements are suspended. This initial state of suspended animation or apparent 
death is common after lightning-stroke, but not so frequent after acddcntal cfectncal 
injuries from contact with conductors. There may be powerful and generalised 
muscular spasm for a brief period and the limbs may be in flexion. It is because of 
similar spasm In the heart and muscular arteries that the victim is pulseless and 
pale. Surface burns of varying severity are seen, and examination of the scalp will 
reveal a localised swelling at or near the vertex, with no cutaneous abrasion. 

As respiration becomes tc-establishcd— either spontaneously or after arufidal 
respiration — the subject may become restless and resistive, crying with the pain of 
muscular spasm. Later, he becomes drowsy, has headache and for 1 or more days 
may not be fully alert. 

If an individual merely touches a conducting element or a part of an eleclncd 
appliance which is not insulated, he receives a shock which causes a violent and 
unpleasant tingling sensation in the limb concerned or throughout his body, and this 
is quickly cut short by withdrawal of the part of his body from contact wiih dot 
*' live ” object. The subject may feel faint but has no external injury. 

The serious cases arc those in which the individual grasps a metal lamp-standard 
or otlier object which has become electrified as a result of a defect in the wiring. 
The flexor muscles of the grasping hand are at once thrown into strong spasm by the 
electrical stimulation, -with the result riiat the patient cannot let go. The sjsa^ 
quickly extends up the affected arm. Usually he brings up his other hand and tri« 
with it to release his first hand, and if he again catches the objea by an electrified 
part, the muscles of both arms are quickly tetanised, and the spasm spreads to hi* 
chest and other parts of his trunk. The patient becomes speechless and pale, then 
cyanosed and con^lscd, he loses consciousness, and may stop breathing. Unless 
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thc_ current can be switched off quickly death may result, but the degree of electro- 
cution ^’aries considerably according to the degree to which the patient is insulated. 
If the current is switched off within a few minutes the patient usually recovers con- 
sciousness quickly, but suffers from a variable degree of shock and muscular spasm. 

In another group of cases persons are electrocuted whilst taking a bath. An 
individual standing or sitting in a bath may pick up an electric hair-dryer or touch 
an electric heater, probably with a dripping hand. Instantly electricitj'' passes over 
the patient's wet body, and the water and the hath become charged with it. The 
symptoms which ensue in the occupant arc those already described, and unless the 
contact is broken, death may follow rapidly. 

Diagnosis. — Where death has occurred from lightning-stroke, the following signs 
arc found. There is an effusion beneath the scalp without superffeial abrasion, and 
streaks of “ brushbum ” will be found upon the skin. The body will be more or 
less stripped of clothes. If a hat was worn, a hole will probably be found in it over 
the site of the scalp lesion. Leather garments, boots and belts are burst. Of course, 
if the victim was hurled or flung down some other signs of injury caused in this way 
may be found. 

Prognosis. — Following lightning-stroke the number of deaths is small in pro- 
portion to minor injuries ; out of 3(W persons in a church which was struck, 100 were 
made unconscious and injured, 30 had to take to bed and only 6 were killed. Rcco\ery 
from the avenge bum, laceration and fracture 1$ prompt. Conjunctivitis and paresis 
of acwmmodation rapidly disappear. Flaccid paralysis of the lower trunk and limbs 
is temporary, power and sensation usually returning to normal after 12 hours. In 
cases of alopecia the hair grows again after 6 months. Hysterical deafness, blindness 
and aphonia should recover with adequate treatment. 'The only lesions which ever 
remain permanent arc both rare, namely, cataract and a condition called spinal atrophic 
paral)'sis. This consists in muscular atrophy with fibrillation without sensoiy disturb- 
ance, in the distribution of the fourth to sbeth cer\'ic3l segments of the cord. It may 
progress and cripple the patient. 

Treatment. — Prophylactic. — Thunderstorms are less common in high latitudes 
^an nearer the equator. On mountains and in open country, especially in the tropics, 
it is important to know' what to do when lighming comes near. It is safest to be 
inside a house, in a room with ail the doors and windo\vs closed, and away from the 
fireplace. In Great Britain telephones arc fitted with lightning arresters and so may 
be used w’ithout danger. If there is no house, shed, cave or closed motor-car avail- 
able the protection of a ditch or hollow should be sought. Crowds of people and the 
neighbourhood of domestic stock should be avoided, as should trees standing alone, 
wire fences, hedges, walls and the banks of rivers and ponds. The centre of a wood 
13 fairly safe. If one has to be struck it is better to be wet through, for wet clothing 
may snort-tircuit most ot the current. 

In factories, mines and shipyards safety must be secured by the proper design of 
electrical apparatus, an active inspectorate and adequate safety-first propaganda. 
The generators, transformers, motors and switchboards should be placed on a floor 
itself made of some insulating material and covered with insulating mats which must 
be kept dry and free from oil. No circuit should be worked upon until the power 
has been cut off and the switch padlocked. If it becomes absolutely necessary to 
handle a live circuit, care should be taken to work upon but one wire at a time and 
to Wear rubber gloves. 

Pylons carrying live wires must be provided with danger notices and fitted with 
metal spikes to discourage attempts to climb them. Where roads cross electric rail- 
ways fitted with overhead conductor wires, screens mipt be erected in such a way 
^ to prevent the electrocution through the stream of urine of small boys who engage 
in the ingenious but deadly pastime of aiming at the wires in this particular ^vay 
from the bridges. In the home, bathrooms must never be fitted with electric power 
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points because of the danger involved in touching a defective electrical appliance 
uith wet hands while standing in water in a metal bath. 

Curative. — When the victim is unconscious, white and pulseless, artificial respira- 
tion must be undeitaken at once, and persevered with for at least 8 hours before 
abandoning the patient. In factories the majority of recoveries when artificial respira- 
tion is applied occur in the first 10 minutes, a good proportion in the second 10 
minutes but fewer after this period. There arc few records of artificial respiration 
having been carried on in fatal cases for much longer than an hour, while many 
attempts are abandoned within half that time. Swallowing is the most reliable sign 
of the return of spontaneous breathing. Even when respiration is first resumed, It 
may fail again and artificial respiration must be kept up until normal breathing 
movements are fully established. The usual restorative measures employed in severe 
shock must also be used. When consciousness is regained, the patient may complain of 
severe headacheand of painful muscularcramp. The latter should be treated by massage. 

The superficial linear bums of lightning-stroke are best covered by aseptic dress- 
ings, when they usually heal without scarring. The deeper bums related to metallic 
objects carried by the victim, or to the points of entry and departure of the current 
in accidental injuries from contact with conductors, will require the ordinary treat- 
ment of bums according to their depth and extent. Neurological symiptoms and 
disabilities have to be dealt with according to their character and severity. 


THE EFFECTS OF HEAT 

Under this heading are included those important conditions which result from 
exposure to high temperature. They are (1) heat exhaustion ; (2) heat cramps and 
(3) heat hyperpyrexia ([heat-stroke, sun-stroke, heat retention). 

Etiology. — The factors which lead to Uiese afTections arc divided into the 
environmental and the individual. 

Exposure to heat is the environmental necessity. Naturally, cases arc most com- 
mon in the tropics where there is danger in any shade temperature above 110* F., 
though heat exhaustion is not rare on a hot English summer day. There is, however, 
no special quality of solar rays to blame, for in experimental work direct exposure 
of the head to the sun is well tolerated if other factors are favourable, while heat- 
stroke is common in the gloom of a ship’s stoke-hold. Those who live well exposed 
to the sun at high altitudes do not sulTer like those on the plains. In tropical cam- 
paigns the nse m case incidence appears to lag behind the nsc of atmospheric tem- 
perature by a few days. In individual instances illness follows exposure by some 
hours, suggesting some cumulative effect. 

Furnacemen, foundrymen, forge hammer workers, ships’ firemen, iron and glass 
V orkers, and miners in deep mines nm the risk of undue exposure to heat, and it is 
in these men that heat cramps arc to be expected. In tropical countries, laden troops 
nn the wvateK readily saiccAwvb to heat-stt<n,e. 

Climate, atmosphere and, in particular, humidity must be considered. A heat 
wave in any country leaves its quota of cases : in deserts without shade, and countries 
where day and night temperatures are both high, there is more danger. Most im- 
portant of all, an atmosphere with a high humidity hinders heat loss from the body, 
and in motionless air where the wet-bulb thermometer reads 83° F. there is consider- 
able chance of heat-stroke; still and poorly ventilated atmospheres themselves 
predispose to it, and the value of fans is self-evident. 

Dti'elhnps must be made of thick non-conducting material if they are to be pro- 
tective, ana m this respect a tent is of little use. Buildings should be well ventilated, 
and It has become almost instinctive for people in tropical climates to open their 
w indows only in the cooler parts of the day. 
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Clothing needs to be light and loose>fitting; experienced workers in hot damp 
places have found that they are more comfortable if they wear a cotton shirt than if 
they are stripped to the waist and bathed in sweat. 

Deficiency of salt in the body is just as important as any of the above factors 
and is thought to be the basis of all conditions attributable to heat. Sweat contains 
about 0 25 per cent, of sodium chloride, and by sweating a man may lose as much as 
30 g. of salt in a day. In the absence of added salt, such a depletion may predispose 
to heat-stroke, and is certainly the principal cause of heat cramps. This fact v.'as 
discovered by J. S. Haldane in the deep South Staffordshire coal-mines. He was the 
first to suggest that the cramps would follow the drinking of water, but that they a)uld 
be avoided if salt were added to the water. Directly linked with sweating is the 
amount of exertion undergone, so that heav’y work in a hot and unfavourable atmo- 
sphere is particularly dangerous. 

Predisposing factors include malaria, fatigue, alcoholism, metabolic diseases, 
gastro-inteslinal disorders in which water and salt are readily lost, and the previous 
use of strong purgatives, thyroid or atropine. Native races are usually immune 
unless there is other disease present; old people are susceptible, so are those who 
have previously been affected. Some people have a constitutional inability to perspire. 
What is especially noteworthy is that an unacciimatised man is more susceptible 
than a veteran, for, during acclimatisation, there is physiological conservation of salt 
and the salt content of the sweat falls to 0*09 per cent. 

Pathology.*— In heat exhaustion a direct heat action upon the brain probably 
occurs in addition to the salt loss, and the picture Is akin to that of surgical shock. 
In heat cramps there is loss of salt and the serum sodium is lowered. It may be 
that the corresponding ionic changes at the myoneural junctions initiate the cramps, 
particularly as the muscles most In use are affected. 

In heat hyperpyrexia there is derangement of the heat regulating centre, but salt 
depletion is also important, for the unnary chloride figure is very low. There is 
some evidence of increased metabolism in addition to indicanuria. That e.xperi- 
mcntal hyperpyrexia can be induced with fte/o-tctra-hydro-naphthylamine has been 
used as evidence to support a theory of auto-intoxication by ImtaboLites as the basis 
of heat-stroke. 

After heat hv'perpyrexia rigor mortis occurs early and so do putrefactive changes. 
Oedema and hypencmia of the brain and lepto-meninges occur, and the nerv’c cells 
in the grey matter show degenerative changes. In severe cases petechias occur in 
the skin and mucous membranes, and venous congestion is present in all organs. 

1, HEAT EXHAUSTION 

^Icute symptoms may overtake a man at his work. There is an attack that suggests 
syncope, he becomes weak and faint, pale and prostrated, giddy and sweating. The 
pulse is weak and rapid, the blood pressure very low and the signs resemble those of 
shock. He may become unconscious. The temperature is normal or subnormal, 
respirations shallow and sighing, and the pupils dilated. Recovery may be quite 
rapid, but there is danger of hyperpyrexia later if the patient is not carefully treated 
for some days. 

Treatment. — Lay the patient on his back in a cool place, loosen the clothing 
and apply massage or local heat to the limbs. A warm bath may do good; give 
saline drinks, perhaps intravenous saline, and keep him under observation. 


2. HEAT CRAMPS (Seep. 416) 

In the second half of his shift at work a man may be seized with violent cramps. 
He is often of poor physique. The symptoms are more likely to occur should he ha\x 
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slow and obstinate, and has a tendenw to progress and to resist treatment in a remark- 
able ^v•ay. It is at times very painful. 

In chronic X-ray dermatitis the changes in the hands begin round the base 
of the nails as a peculiar erythema and gradually increase. Transverse and longi- 
tudinal ridges appear on the nails, which become brittle, assume a characteristic dirtj’ 
brown appearance, tend to separate from the matrbe and eventually thicken and form 
shapeless masses. The skin becomes uniformly red and atrophied ; small warts 
appear, increase in size and number, and, when situated over the knuckles, crack 
and cause much pain. Later tl>e dry thickened skin shows telangiectases, absence of 
hair, paronychia and ulcers which are slow to heal and prone to break down. The 
hair follicles and the sebaceous and sweat glands completely disappear in cases of 
long standing. The freedom of the palms of the hands may be due to the naUirally 
thicker skin there, but the greater liability to exposure of the backs of the hands and 
fingers is probably Uic more important factor. The lesions are, as a rule, slowly 
progressive. Post-irradiation telangiectases, which have been regarded as compen- 
satory for obliteration of the vessels in the corium, usually appear within 2 years, 
and sometimes in the absence of an initial erythema ; in some instances the interval 
between irradiation and the appearance of telangiectases is prolonged, even to 15 
years. If exposure is continued the lesions may progress to involve the tendon sheaths 
and joints. There may be intense pain, of which the severity is out of proportion to 
the size of the lesions ; it is caused by the exposure of nerve-endings. 

Squamous-cellcd carcinoma is almost always the form of malignant disease which 
has followed excessive X-rny exposure and lons-continucd X-ray dermatitis in man. 
Although most often seen in radiologists and manufacturers of X-ray apparatus, 
X-ray carcinoma may also occur in patients who have undergone treatment by 
X-imdlation. The interval between the onset of chronic X-ray dermatitis and the 
appearance of malignant disease varies from 3 to 27 years. The average of 35 cases 
was 7 years. The age incidence from 35 to 50 is comparatively early, that of ordinary 
carcinoma of the skin being between 55 and 58. The most frequent site of tlie growth, 
which IS not uncommonly multiple, is on the badcs of the hands and fingers, and the 
hand more exposed appears to be the one more severely affected, the left in radiologists 
and the right in those engaged in the manufacture of apparatus. Among radiologists 
carcinoma usually develops in an ulcer, less often in kcratoUc areas. The predomin- 
ating symptom is pain, which may be constant and very severe, and has been ascribed 
to invasion of the terminations of nerves by the growth and to neuritis. Occasionally 
basal-cclled carcinoma results from X-irradiation. In one case a basal-cclicd carcinoma 
of the scalp appeared IS years after epilation for ringworm. A case has also been 
recorded of multiple basal-cellcd carcinomas on the trunk of a radiographer. 

Constitutional symptoms only became prominent after the introduction of deep 
X-ray therapy, in whidv massive doses of deep penetrating ra)'s were given. Severe 
constitutional symptoms may occur. They are nausea, uncontrolbble vomiting, 
sometimes with hxmatemesis, diarrheea, with the passage of blood, abdominal pain 
and distensfcm, fever up to lO-f" F., iwdcssness, profound prosCracfon, peogressire 
cardiac failure, small rapid pulse and dyspncca. When death bas occuried it has 
usually taken place about the fourth day from the onset. Both animal experiments 
and necropsies of human victims show that the application of X-ray's to the abdomen 
may result in necrosis of the Intestinal mucosa. As long ago as 1905 unsuspected 
stenlity was found in IS persons who had for various periods been exposed to X-rays. 
The acute degenerative changes in the testes are followed by fibrous atrophy. Anamia 
occurs in X-ray workers. After small doses of X-rays, the lymphocytes are first 
increased in number, then diminished. The red cells may also be increased at first, 
but amcmia sets in later and may become extreme. In patients who recover, the 
anx-mia is slow er to disappear than is the leucopenta. True aplastic anxmia docs not 
occur. 
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Diagnosis. — ^The possibility of exposure to radium should always be excluded 
before attributing what appears to be aplastic ansmia in an X-ray worker to X- 
irradiation. 

Treatment. — Propiiylactic. — ^Within the first few months after their discovery 
it was found that X-rays were stopped more effectively by lead than by any other 
annmon metal. Hence lead for protection came into use very early. To-day lead, 
lead glass, lead rubber and lead bakelite arc extensively used. Transparent lead 
glass windows in tube containers were first employed about 1900. At that time 
the need for protecting both operator and patient during X-ray exposure was very 
great, because low voltages were used, with consequent long exposure to a very 
soft and easily absorbed radiation. For example, to radiograph the spine required 
exposures up to 1 hour. That the radiologist was not more frequently affected by 
the scattered radiation of such exposures was due to the fact that during them he 
might retire to another room to see other patients. About 1903 there appeared a 
multitude of protective devices to be worn by the radiologist, including apron, jacket, 
gloves and goggles. This tj^ie of protection gradually reached its pe^ about 1914, 
when necessity threw caution to the winds, and the more elaborate devices gave 
place to means of protection which were built into the apparatus. 

To-day there is international agreement as to the most effective methods of pre- 
vention. In Great Britain such methods have been widely adopted, and although 
tlicy have no strictly legal recognition, powers of inspection and approval have been 
placed in the hands of the National Phj'sica! Laboratory. A service has been organ- 
ised whereby the radiation received by a worker can be assessed by means of the 
blad^ening of a small wxapped photographic film worn on the coat lapel during work- 
ing hours for a week. If the film, when do’cloped, indicates a higher dose than 0'3r 
per week the laboratory immediately follows up with an inspection of the depart- 
ment concerned. The results of film tests carried out on several thousand radio- 
logical workers from 1943 to 1948 indicated that about 80 per cent received less than 
O'lr per week from external sources of radiation. Repeated periodical blood counts 
must be carried out in all doctors, nurses, research workers, students, technicians 
and workshop employees exposed to X-rays. 

It is important that the industrial physician should plan measures for the protec- 
tion of employees against the dangers of X-irradiation, for in large manufacturing 
establishments tliere are X-ray departments for diagnosis as extensive and as much 
used as the average hospital department. Here the problem may Include protection 
of workers in neighbouring rooms, for unless walls and floors arc very thick or are 
rendered impermeable by the use of lead or barium «)ncrete, X-raj-s may pass through 
them and cause injur>’. 

Symptomatic. — X-ray carcinoma should be treated by radical excision when 
tfus is possible, such as amputation of a finger, by diathermic coagulation under locaf 
anesthesia, or by radium. Slight degrees of anannia recover on remo%’al from ex- 
posure. In more severe degrees iron must be used, and when this fails blood trans- 
fusion is necessary. 


INJURIES FROM RADIOACTIVE SUBSTANCES 
^tiologj*. — The gamma rays of radium appear to have a greater tendency 
than X-ravs to cause aplastic anemia ; this impression b supported by the expen- 
mental evidence that the penetrative gamma Tsy% of radium reacli the tone marrow 
more readily than do X-rays. Three fatal cases of aplastic anaemia were reported 
in the London Radium Institute in 1920, one in a nurse and two in laboratory assist- 
ants. The late effects of internally ^posited radioactive materials in man were 
studied from 1925 onwards. Paints omristing of crystalline phosphorescent zinc 
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sulphide, rendered permanently luminous fay the addition of a very small proportion 
of insoluble sulphate of radium, mesotborlum and radlothorium, came into use about 
190S. Such paints are applied to the figures of clocks and watches, and certain 
important parts of the machinery of aeropknes. At two factories, one in New Jersey 
and tlie other in Connecticut, 38 deaths occurred among factory girls, chenuats and 
physicists. The girls affected introduced the paint into their mouths through the 
habit of pointing the brush beUteen their lips and swallowed it for periods of from 
1 to 4 or more years. The insoluble radioactive materials became deposited in the 
body to such an extent that even during life radioactive emanations could be detected 
in the expired air. Pointing the brush rvith the lips v/as prohibited in 1924. 

Pathology. — After death, bone was found to be tljc tissue in which the materials 
had mainly accumulated. Aplastic anarmia resulted from the continuous bombard- 
ment of the htematogenous marrow by alpha particles, and it \ns found that tliese 
changes were quite different from those due to external irradiation xvilh beta and 
gamma rays only. Radioactivity in the bones and teeth was demonstrated by auto- 
radiography. The bones when placed directly on photographic plates produced 
impressions in as short a period as 3 days. By 1952 there bad been 14 deaths from 
sarcoma of hone which had appeared on an average 23 years after cessation of ex- 
posure to the luminous paint. In 3 cases deaths occurred from cardnoma of the 
paranasal sinuses, one or them 34 years after removal from exposure. TTie total 
amount of radioactive material necessaiy to produce fatal results is extremely small. 
It is sufficient for 0*01 mg. to be distributed over the whole skeleton to produce a 
terrible death years after it lias been ingested. Radium is thus the most deadly 
poison known ; tetanus to.xin previously held the record with a lethal dose of 0'22 mg. 

U is daMerous to use injections of thorium compounds for diagnostic or other 
purposes. Thorotrast, a thorium dioxide sol, was used for diagnostic radiography in 
doses which were carcinogenic. Tlic alpha ray activity of 25 ml. of thorotrast has 
been found equivalent to a maximum of 1 microgram and a minimum of 0-5 micro- 
gram of radium. Thorotrast has been employed in hepatob’enography, retrograde 
pyelography and arteriography; its elimination from the body is insignificant. In 
the diagnostic procedures mentioned it may be retained indefiniteiv in the liver, 
renal pelvis or subarachnoid space. By 1953, 7 deaths from its use had been recorded 
either from aplastic aniemia or from malignant neoplasms found to contain thorium 
concentrated in theit substance. 

Symptoms. — Dermatitis due to radium, isolated by the Curies in 1898, vvas 
reported in October 1900. Insufficiently protected tubes of radium s.ilt3 kept in 
the waistcoat pocket for 6 hours produced reddening of the skin and within 10 days 
or so ulceration. Dermatitis has been reported in a number of persons engaged in 
mabng radium preparations, and less often in medical men. The ill-effects of in- 
gestion of radioactive substances include severe anxmia, sometimes aplastic, necrosis 
of tlie javv’, spontaneous fractures, sarcoma of bone and cardnoma of the paraniaal 
sinuses. The changes in the blood have been referred to as anamta radiotoxiea. 
The red cell count may drop below one million and the hemoglobin below 20 per 
cent. Lcucopenia, granuloi^openia and thrombocj’topenia all occur. Purpura is 
followed by more serious bleeding, such as menorrhagia, hamioptysis, htematuria 
and reiinal hemorrhages. Necrosis of the jaw ocairs. It is similar to that produced 
by phosphorus, and is attributed to infection supervening upon changes in the bone. 
In certain cases necrosis of the jaw docs not occur, but after a number of years general- 
ised changes in the bones develop with deformity and sometimes spontaneous fracture, 
a condition known as radiation osteith. Bone sarcoma occurs in 25 per cent, of tlic 
cases of occupational mesothorium and radium poisoning. 

Treatment. — Prophyuvctic. — ^Tliough medical practice is now almost safe so 
far as X-irradiation is concerned, matters are very mfferent in the case of radium. 
There is no doubt that many people are affected by Iiandllng radium, chiefly by the 
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gamma raj's. I’heir penetrative pow ers arc so great that it is not practicable to secure 
complete protection. In the ease of persons who carry radium about, the weight of 
lead they can bear to carry only partly protects them. Surgeons handling radium are 
also ill-protected. In tlie ease of a man using 120 rag. of radium in the treatment 
of cardnoma of tlie cervix uteri, protection is very difficult as each time he has to 
hanille the substance closely and carefully. In such drcumstances the best protection 
is to keep the radium at as great a distance away as possible until it must actually be 
handled. It is obdous that ingestion or inhalation of radioactive materials in industry 
is highly dangerous, and that all occupations involving the handling of such sub- 
stances should be strictly controlled and supenTsed, In the watch industry, outside 
New Jersey and Connecticut, the practice of pointing the brush with the Ups is 
unknou-n, and no ill effects have been obscix'ed in other countries. In the luminous 
dial painting industry safety measures fall into t^^o groups. First, there are pre- 
cautions designed to reduce unavoidable exposure to a minimum and to improve the 
general conditions of work. These include protective gowns, rubber gloves and 
aprons, lead glass screens in front of the operatives and local exhaust ventilation. 
Sccondlj', examination of the operatives for over-exposure is necessary. In routme 
blood examinations, Icucopenia, granulocytopenia or thrombocytopenia call for a 
change of occupation in the worker concerned. The hands must be repeatedly 
inspected for dermatitis. ^Vorkc^3 must wear beta- and gamma-ray sensitive photo- 
graphic films, and the radon appearing in the expired air must be repeatedly measured. 

Symitoniatic. — Like lead, radium has been shown to be stored largely in tlie 
bones, A course of treatment with calcium versenate (p. 3711 may prove successful 
in reducing the amount of retained radium as indicated by the amount of radon in 
the c.\pircd air. For aplastic anxmla repeated blood transfusions will be necessary. 


INJURIES FROM FISSION PRODUCTS 

Fission of the uranium nucleus has led to an industry concerned primarily with 
the development of bombs. The stable and radioactive isotopes arc essentially by- 
products of work on atomic energy, but they arc assuming increasing importance m 
research, therapeutics and industnal processes, and radiation hazards in peace-time 
are therefore not confined to establishments concerned with atomic energy research 
and production. Ionisation may be produced directly by charged particles such as 
electrons or protons, or indirectly by the passage of undiarged neutrons, which cause 
ionisation by collision with some of the atoms of the tissues. 

Dangers of exposure . — Danger may arise from direct radiation or from the inhalation 
or ingestion of radioactive materials. Neutrons and gamma rays are exceedingly 
penetrating, alpha particles can be stopped by a sheet of tin foil and beta partides 
hy a tenth of an inch of aluminium. Alpha and beta partides when taken into the 
body can cause an immense amount of damage although absorbed in a comparatively 
small tiiickness of dssue. Radioactive substances which are particularly dangerous 
are tliose whidi are selectively retained in the skeleton. Thus uranium, thorium, 
plutonium and tiie isotopes of strontium and yttrium are bone seeking. Since some 
of these elements are excreted very slowly they will irradiate both bone and bone 
marrow continuously for many years. 

Pathology. — The essential effect of iriadiation is cellular injury leading to tissue 
necrosis. Tlie erythron, lymphoid tissues and immature germ cells are the most 
sensitive, and Iiighly differentiated tissues such as bone, nerve and muscle are Jess 
severely affected. HsEroorrhage results from vascular injury, thrombocytopenia and 
possibly from the presence of an anticoagulant substance in the blood. Secondary 
infection with ulceration of the gut and urinary tract and acute haanorrhagic necrotising 
pneumonia are common. Sterility may be temporary or permanent and radiation 
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citaract may appear years after exposure. Little is yet known as to the carcinogenic 
and mutagenic effects of ionising radiations. Contamination of residential areas by 
radioactive dusts might cause cancer* and the bonc-secking isotopes would constitute 
a special long-term hazard. An increased incidence of hereditary defects in future 
generations is also a danger. 

■Effects of atonic warfare . — The most destructive effects of an atomic explosion 
arc due to blast and to the release of thermal radiatiort. Casualties from blast, flash 
bums, debris and fire comprised 85 per cent, of the deatlis at Nagasaki and Hiroshima. 
Ionising radiation arises in several ways during the explosion and includes neutrons, 
gamma rays and beta rays. A small proportion of the energy of the explosion appears 
as fast neutron radiation, which has great penetrating power but which rapidly loses 
its energy in traversing matter. It is of secondary importance to the gamma ramation 
which is also highly penetrating. Bela rays come to rest completely after passing 
through a few yards of air. When an atomic bomb explodes high In the air flssion 
products are dispersed and contamination docs not occur unless they arc carried 
down by rain. In ground or underwater explosions there is a risk of direct exposure, 
ingestion and inhalation. The risk diminishes rapidly during the first 24 hours and 
its total duration depends on the prevailing weather conditions, the half-lives of 
fission products and other complex faaors. 

Symptoms. — In atomic warfare casualties can be divided, according to the 
degree of severity, into four groups, but the clinical picture in all the victims may be 
complicated bv the effects of burns and other injuries. 

Group I. IPolIowing exposure to intense radiation, nausea, vomiting and shock 
ocatc within ^ few hours and there is procrcsstvc weight loss, fever and diatthwa 
leading to death from toxsmia within 2 weeks. 

Group II. With less severe exposure symptoms do not appear until about the 
tluid week, when loss of hair, aplastic ansmia, pneumonia and severe gastro-enteritis 
result in death in the majority within 6 weeks. 

Group III. In those who survh'c beyond the sixth w’cek aplastic anamia may 
become chronic, although many will still die from pneumonia, enteritis and other 
forms of secondary infection. Complete recovery is possible within 6 months but 
weakness and fatigue are common during convalescence. 

Group IV. In mild cases leucopenia, diarrbcca and loss of hair may be the only 
abnormalities. 

Protective Measures. — In atonuc energy establishments, plutonium factories 
and research laboratories sources of intense radiation such as reactors and cyclotrons 
are surrounded with screens of thick concrete. Inhalation of radioactive gases is pre- 
vented by the use of gas masks or more elaborate air conditioning devices, and pro- 
tective cfothing is worn to prevent direct contact. ItV^en materials are exceedingly 
active they are encased in screened cells and are manipulated by remote control, 
often with the aid of periscopes or by television. Pollution of the atmosphere with 
radioactive dusts is prevented by means of filters fitted to the stacks, and contaminated 
waste water is rendered inactive in special debying and treatment tanks before it is 
refeased fnco the rrvws and seas. Many hrms o? monrCoring devices are used to 
ensure the effectiveness of precautions. AH workers carry film badges, fountain pen 
monitors or otlier forms of electrometers ; they also undergo medical examination 
with blood counts at regubr intervals. The ra^tion levels of the environment are 
estimated with continuously running dust monitors, Geiger counters and other instru- 
ments wliich are either portable or toed. 

Donald Hunter. 



SECTION V 

DISEASES OF METABOLISM 


BASAL METABOLIC RATE 

By basal metabolism is meant the metabolism of an individual when he is lying 
down completely relaxed and in the post-absorptive state, i.e. about 12 hours after 
the last meal. 

Food, particularly protein, will increase the metabolic rate, this increased metabol- 
ism being almost entirely due to increased activity of the liver. The metabolic rate 
of an individual is usually estimated by causing him to breathe into, and from, a 
closed system containing oxygen and also soda-lime to absorb the exhaled carbon 
dioxide. The rate of oxygen consumption is recorded, and the heat produced when 
this amount enters into the combustion of foodstuils is calculated. This is then, 
conventionally, divided by the surface area of the individual, expressed in square 
metres and calculated from the height and weight. This figure is finally expressed 
as plus or minus “ x ’’ per cent, as compared with a normal average value. 

Recent work has shown that there arc sc\'eral fallacies in expressing metabolic 
rate as a function of the surface area. In the first place, even m the normal, metabolic 
rate is not strictly related to surface area, and secondly, variations in the ratio benveen 
surface area and the weight of meubolically active tissue frequently occur in abnormal 
states, 'rhis is well illustrated by subjects who are severely undernourished, for their 
basal metabolic rate expressed conventionally in terms of surface area is verv low, 
whereas when expressed in terms of metabolically active tissue it is only slightly 
below normal. In such subjects, the discrepancy seems mainly to be caused by a 
greatly increased extracellular fluid volume (show, when extreme, as famine ttdema) 
which increases the calculated surface area without contributing any’thing to the meta- 
bolic rate. 

Determination of mctabolially active tissue is, however, difficult and is in itself 
somewhat arbitrary. It is very unlikely to be used in routine clinical practice with 
the existing methods of estimation. 


DISTURBANCES OF WATER AND ELECTROLYTES 

Normally ^vater constitutes 60 to 70 per cent, by weight of the body. Approxi- 
mately 20 per cent, of the body weight is due to extracellular water and 40 to 50 
per cent, to intracellular water. About one-^uartcr of the extracellular fluid is com- 
posed of plasma and the rest constitutes the interstitial fluid. The main electrolytes 
in the extracellular fluid are the basic ions, sodium, potassium and calcium, and the 
acidic ions, chloride and bicarbonate. In the intracellular fluid, potassium and 
magnesium are the main anions and phosphate, bicarbonate, sulphate and protein 
ace the main cations. When considering these substances it b more convenient to 
express them in milllequivalents (meq.) than in mg., since 1 miUiequivalent of a 
basic ion b equivalent to 1 miUiequivalent of an acim’c ion and thus in an}' solution 
the total concentrations of basic and of acidic ions are equal when expressed in this 
w-ay. One.milliequivalent of an ion b the ionic weight expressed in mg. divided by 
the valency. Thus 23 mg. of sodium fa 1 miUiequivalent and this would combine 
with 35*5 mg. — or 1 miUiequivalent of chloride and so on- The following are the 
«*5 
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nonnal mean concentrations of the main electrolytes of plasma and of intracellular 
iluid : 


Plama 

Cations ^ I mca7f Anions meq/l 

SodiWi’ ^ ...'Ho Chloride .. 100 

ReiiTainin^ Bicarh. . . 2S 

Cations . 10 Protein .. IS 

Remaining 

Anions . . 4 


Intracellular Fluid 


Cations meq/l 

Anions 

meq/l 

Potass. .. 153 

Bicarb. 

.. 11 

ftlagnes. . . 43 

Organic 

Phos- 


phate 

.. 100 


Protein 

.. 67 


Sulphate 

.. 18 


Total ..ISO 


ISO 


106 


196 


DEHYDRATION 

Dehydration is the body state which results from an abnormally low water content. 
This lack of water may alTecl both intiucellular and extracellular compartments, or 
the major deficiency may occur in only one of them. 

In the last resort, too little body xs'ater must occur as a result of a negative body 
water balance, hence it arises from any condition resulting in the loss of water being 
greater than the intake. The intake of water is controlled largely by the sensation 
of tliirst, the precise stimulus for which is not fully known, water loss can be con- 
sidered under ttvo categories, namely, insensible Joss and loss composed of urine, 
fffical water and the water content of any other bodily losses such as vomitus, intcsrinal 
contents from fistula;, etc. Insensible loss is oormally of tbe order of 1,000 mL 
per day, but the precise amount can only be measured with the greatest difiiculty. 
I'he loss from the other sources can be precisely measured. 

Urinary water loss is controlled to a very great extent by variations in the secretion 
of anti-^utetic hormone (A.D.H.) by the posterior pituitary. These variations ocwr 
as a result of impulses from cells in tbe hypothalamus called osmo-receptors which 
are sensitive to changes in the osmotic pressure of extracellular fluid. When this 
rises above normal there is an inercasea secretion of A.D.H. with the result that 
only small quantities of highly concentrated urine are produced — so lowermg extra- 
cellular osmotic pressure. With too ddulc an extracellular fluid the opposite occurs 
and large quantities of dilute urine arc secreted. 

The concentration of sodium ion in e.xtraceUular fluid is the major factor in con- 
trolling its osmoDC pressure. Over 90 per cent, of the osmotic effect of the basic 
ions is due to sodium and the total quantity of acidic ions follows that of the basic 
ions, bicarbonate being controlled rapidly by means of metabolic processes and 
respiration. It can be seen, therefore, that, if for any reason the body becomes defi- 
cient in sodium, extracellular water is regulated so that the osmotic pressure of extra- 
cellular fluid remain as nonnal as possible. Ilcnce a deficiency of sodium leads to 
an extracellular water deficiency, one form of dehydration. By contrast, e-xcessive 
quantities of sodium in the body lead to retention of water and to tedema production, 
if the quantities involved are great enough. 

If the body loses water directly and not as a result of sodium loss, this results in 
a shift of water from the intracellular to riie extracellular water compartment Loss 
of water only is thus reflected in a general increase in osmotic pressure in both com- 
partments. 

The mode of origin, syroploms and signs and the treatment of these two forms o 
dehydration arc different so that the diffe^tial diagnosis is important. 

“ Sodiu.m" Dehydration. — Thb occurs whenever the loss of sodium from ^e 
body is greater than the intake, e.g. vomitiog, diarrhora, profuse sweating. Th^t 
is not a feature of this form of dehydration. More characteristically patients suffer 
from languor, apathy, muscular cramps, weakness and fatigue. Headache may be 
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present and also a tendency to syncope on standing. Nausea and vomiting also occui 
and this accentuates the dehydration. The skin is wrinkled and lacking in the normal 
elasticity. Reasonable quantities of urine are passed until the dehydration becomes 
extreme. With severe degrees of salt dehydration the patient enters a phase of oU- 
g®mic shock, with cold, clammy dcin and peripheral cyanosis. Stupor and even 
sudden death may then ensue. The hsmoglonin and hxmatocrit are markedly raised 
owing to the hxmoconcentratlon and the plasma sodiunt tends to be low, though 
not markedly so until the condition has become very severe. Gastro-intestinal func- 
tion seems to be impaired as a result of salt depiction, and such considerable periods 
elapse before adequate amounts of salt have been absorbed from the alimentary 
tract that it is often advisable to correct the condition by giving salt solutions 
intravenously. 

^Vater Dehydration. — Water dehydration in wliich there is Jack of water with- 
out corresponding lack of sodium occurs when a patient is too weak or ill and so 
cannot ask for drinks, and also in speda] conditions such as on rafts after 
sliipwreck. 

Intense thirst is a prominent feature of this form of dehydration, but the loss of 
intracellular fluid is greater than that of extracellular fluid, and, until the dehydration 
is sev’ere, there is omy a relatively slight increase in the hxmatocrit and hxmoglobin 
values. There is, however, a great diminution m urinary output and the urine which 
is produced is hjghiy concentrated. Tlic mouth becomes dry and thirst intense. 
When the water deflcicncy is becoming severe the face becomes pinched and grey 
and there is a diminution in rouscubr power. There may also be emotional lability 
and, when the dehydration is very severe, confusion and halluciDations. 

Water taken by mouth is rapidly absorbed and produces improvement in the 
general condition in a matter of a few minutes. 

Overhydration. — Dy contrast with dehydration, overhydration occurs where the 
body water content is too high. By the mechanisms discussed above, it can occur 
either primarily as a result of too much water alone or secondarily to an abnormally 
groat body somum content, which itself results from a greater sodium intake than 
eUmination (mostly by the kidney). As with dehydration, the two forms of over- 
hydration produce quite different clinical pictures. 

Primary 0\’erhydr.ation — Water Intoxication. — This occurs as the result of 
an excessive quantity of body water, rebtive to sodium- It usually arises only in the 
presence of deficient renal function whether this be due to renal disease or occasion- 
ally in some general metabolic disturbance such as Addison’s disease. It has been 
noted to follow the administration of brge watery caemata to children with mega- 
colon and to follow over-enthusiastic efforts to produce sodium depletion in patients 
with cardiac failure. Restlessness, muscle twitenings and later convulsions and coma 
are the main clinical features. It seems probable that these effects are mainly due to 
excessive intracellular water, since treatment by the injection of hypertomc saline 
(SO to 100 ml. of 5 per cent, solution) causes a rapid improvement. 

O'.'erhydration Secondary to Sodium Rdtention. — ^This form of water re- 
tention is that which, if it is great enough, gives rise to oedema, the excess being 
contained in the interstiri^ spaces. It b most commonly found in congestive heart 
failure, in cer tain renal diseases assodated with massive proteinuria and in liver 
disease. In these conditions the kidney conserves sodium and, associated with this, 
a corresponding amount of >vater. Because edema is secondary to sodium retention 
it is treated by measures which deplete the body of sodium, such as sodium restriction 
to a daily intake of less than 20 mcq. (0-5 g.), la^e quantities (about 15 g. with each 
meal) of resins which absorb sodium from the alimentary canal and, where indicated, 
organic mcroirial compounds. The latter act by preventing the renal tubules from 
reabsorbing sodium and, because of the osmotic effect of sodium in the tubular Juoiina, 
less water is reabsorbed so tliat a so-called saline diuresis occurs. 

14 
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ACJDiEMlA AND Al-KAL^MIA 

The normal reaction of the plasma is /)H 7'4±0-05. When the hydrogen ion 
concentration is greater than this (the^H lower) a state of acidasnia exists ; conversely, 
alLaltcmia occurs when the is higher than the above levels. 

Owing to the efficient buffering action of the blood and body fluids, considerable 
alterations in the electrolyte leveb can occur with comparatively small changes in 
/>H, though it should be noted that a change of 1 represents a tenfold change m 
hydrogen ion concentration. Since, however, bicarbonate is the most labile ion 
(owing to its rapid turnover and to the rapidity with tvhich it may be retained or 
excreted as COj by the lungs), and since its concentration depends upon the differ- 
ence between the other acid and ffie basic radicles, its plasma level *s usually estimated 
in determining what degree of aetdsemia or a^bemia is present. TUe fundamental 
consideration is that carbonic acid reversibly dissociates into hydrogen ions and 
bicarbonate ions thus ; 

H.HC 0 ,s 41 *-|-HC 0 s'. 

In accordance with the Law of Mass Action 

A[H.HC0J=Iir+]x[HC03-] 

where [ ] denotes "concentration of” and /t is a constant. I'rom this it follows that 



It can thus be seen that the pH is linearly related to die locarithm of the ratio 
of bicarbonate to carbonic acid ; it is not dependent upon the concentration of 
bicarbonate alone or of carbon dioxide alone. Normally the ratio of [HCO 3 '] to 
[H.HCOj] is 20 ; 1. Thus normal pH=(ji-l-h Log 20=6-1 -j-l •3=74. 

A disturbance of the acid-base balance can arise either from metabolic causes, 
such as failure of correct renal acid-base regulation, or the production of laige quanti- 
ties of organic acid radicles as in diabetic ketosb, or from lack of proper respirato^ 
function as in hysterical over-breathing or in severe emphysema. In an acidsntia 
of metabolic ongm, either a larger quantity of basic 10 ns Oatgely Na+) than acidic 
ions have been excreted by the kidney, or, by processes of metabolism or deficient 
renal /unction, an abnormal concentration of acid radicles has accumulated. In either 
case there is a smaller difference between the total ionic concentration of base and of 
non-bicarbonate acid than usual. Thus the bicarbonate concentration will be lower 
than normal; usually, under these arcumstances respiratory rentilation increases, 
so lowering the plasma carbonic aad concentration and tending to restore the pH 
to normal. In addition, owing to Uie loss of base there will be a loss of %vater and 
dehydration. By contrast, if an aadxmia is of respiratory origin, e.g. emphysema, it 
arises because carbon dioxide cannot be expired at a normal tension and henre the 
concentration of carbonic acid in the plasma becomes abnormally high. Owing to 
the relationship betsveen this, pH, and bicarbonate concentration sliown earlier, the 
level of bicarbonate must also if the pH is to be kept within the range compatible 
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with life. The total electrolyte balance under these circumstances is maintuned 
largely by the excretion of chloride by the kidney. Hence in respiratory acidiemia, 
the concentration of plasma bicarbonate is higher than normal. 

It can be seen from the foregoing that, in order to obtain a reasonably correct 
interpretation of acid-base balance, it is really necessary to estimate rivo of the three 
related factors pH, (HCOj*), and fH.HCO,). However, if it is kno\vn whether the 
primaf}’ fault is metabolic or renal on the one hand or respiratory on the other, an 
estimation of (HCOj-) alone should reveal any tendency to^vards acidremia or alka- 
lamia. 

Alkali Rescrv’e. — In the above discussion this term has been carefully avoided, 
since it has no really precise meaning and it may actually be misleading. Originally 
applied to the plasma bicarbonate concentration, and implying that the amount of 
alkali (largely sodium ion) corresponding to this was available in reserve to deal w’ith 
any increase in acid radicles which might occur, the term is now sometimes referred 
to the plasma COj content. Actually the alkali corresponding to the bicarbonate 
cannot all be considered as a phj'siolpgical reserve, since death occurs before the 
bicarbonate is all replaced ; furthermore, as previously shown, in respiratory acidsemia 
the total amount oi bicarbonate is greater than normal. 

ACID.SM1A 

The main conditions encountered in practice which give rise to acidasmia arc 
chronic renal deficiency, where the kidney cannot excrete the excess of add over 
basic radicles which are present in a normal diet, acute diarrhiea where a large amount 
of base is lost in the stools, diabetic acidosis where, in association with defective 
carbohydrate metabolism, a grossly excessive quantiw of organic adds is produced, 
and acute starvation where carbohydrate is not metabolised in normal amounts and 
there is a secondary production of organic adds. Prolonged vomiting may or may not 
produce addsmia depending on whether the add lost in the vormtus either is not 
or is great enough to be balanced by die organic add production which results from 
the lack of food intake. As explained above, addaimia also accompanies insufficient 
respiratory function from whatever the cause and it also occurs after profuse hiCmor- 
rbaK. 

The main symptom of addsemia is an increase in the depth and rate of respiration, 
ihough this only becomes apparent when the degree of addxmia is quite severe. 
The breathing is deep and relatively quiet, though owing to the rapid air flow there 
may be a hissing sound. This type of breathing is knoivn as addotic breathing or 
Kussmaul's respiration. Signs of sodium dehydration are usually also present. 

In severe degrees of addaimia the pH of the blood may exceptionidly fall to 7-0 
and, if the cause is renal or metabolic, the bicarbonate may fall as low as about 5 meq. 
per litre (ll-O volumes of COj per cenL). 

ALKALiEMlA 

Most commonly this condition occurs as a result of the ingesrion of excessive 
quantities of alkali often because of peptic ulcer. It also occurs in patients with 
pyloric stenosis who vomit large quantities of add fluid. It is sometimes found 
associated with renal failure, but here there has usually been an excessive intake of 
alkali, given to combat the addosis which is commonly present initially. Hyper- 
ventilation by hysterical individuals can also give rise to quite serious degrees of 
alkalarmia, A mild alkalsmia is often found in Cushing’s syndrome. 

Symptoms. — ^There may be no symptoms even in the presence of a severe 
alkalimia. However, loss of appetite, nausea and vomiting may occur and may be 
accompanied by headache and ment^ abnormalities. Many of these symptoms, 
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If the high potassium results from adrenal deficiency then deoxycortone acetate 
(D.O.C.A.) JO mg, intramuscularly should also be given at once, and tJie underlying 
condition subsequently treated in the usual way (see Addison’s Disease). If, how- 
ever, as is usual, the hyperpotassremia is due to deficient renal function, potassium 
must be removed by means of peritoneal dialysis, by the use of an artificial kidney, 
or by taking 50 to 100 g. perday by mouthofakatoniuraresin chafed with ammonium 
or sodium. 

George A. Smart. 


DIABETES MELLITUS 

Definition. — Diabetes mellitus is not a disease entity, but includes a variety of 
related disorders of metabolism, having in common an increase in blood sugar, 
usually accompanied by Glycosuria. In most of these there is also a greater or lesser 
tendency to ketosis, which is the most important immediate danger ; and an increased 
liability to various forms of vascular degeneration, which arc the most serious long- 
term nsks. 

Prevalence. — It is estimated that there are between 150,000 and 200,000 known 
diabetics in Great Britain and the incidence as everywhere is rising. Further, “ detec- 
tion drives " in the U.S.A. and elsewhere have shown fairly constantly that there are 
nearly as many mild undiagnosed cases as there arc kncn\n ones ; anil the same may 
well be true in this country. Since the majority of diabetics are over the ogc of 40, 
and since the proportion of the population over the sgc of 40 is rising rapidly, it is 
likely that In zO years' time 500,000 or nearly 1 per cent, of the population will be 
diabetic 

Though insulin has revolutionised the outlook for the diabetic in certain lespects 
—the expectation of life of a 10-year old diabetic child is now 45 years instead of 

years in the pre-insuhn era— it has not prevented an alarming incidence of com- 
plications, particularly retinopathy, nepltropathy and arteriopathy in tliose who have 
had the disease for some years. liow far these complications are due to factors which 
cannot be controlled by insulin and diet, and how far to avoidable poor control of 
the diabetic state is not yet known, but the question must be regarded as one of the 
major problems of modem medicine. 

.Etiology. — Knowledge of the retiology of diabetes is quite incomplete, but two 
factors of importance have been recognised, an inherited tendency and overnutrition. 

There are two kinds of evidence for an hereditary tendency. First a history of 
diabetes in one or more blood relatives is much rommoncr in oiabetics than in non- 
diabetics; and secondly, concordance (i.e. both twins developing diabetes) is five 
times as common in identical twins as in fraternal twins. Identical twins indeed 
often develop diabetes of about the same severity, within a short time of each other. 
How far diabetes mellitus is genetically homogeneous and how the tendency is in- 
herited is uncertain. It has been suggested that it is homogeneous, tliat the tendency 
is inherited in a simple recessive manner and riiat if all potential diabetics lived to the 
age of 90, the numbers actually developing the disease would be in accordance tvith 
this hypothesis. On the other hand, h has been suggested that the disease is heter- 
ogeneous, the severe early-onsct cases being determined by recessive genes and the 
mild late-onset cases by dominjint genes. If the assumption of recessive inheritance 
is correct for all diabetics, it appeare that the number of carriers of the gene in the 
population is in the order of 25 per cent. Further, if it is proved that a considerable 
proportion of cases of diabetes arc berecUtary, this affection must rank as the most 
important, numerically and socially, of all he^itary diseases. 

The importance of ovemutrition is shown by the fact that over the age of 40 some 
80 per cent, of patients developing diabetes arc, or have been, considerably over- 
weight. Broadly speaking, both tlic mdden<» and mortality of diabetes after middle 
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age vary directly with the degree of obesity; and in the War of 1914-1918 and the 
War of 1939-1945 both incidence and xnor^ity fell with rationing. 

It appears likely that when the inherited tendency is strong enough, the subject 
develops diabetes in childhood or j'outh without becoming fat ; though the onset 
often follows a period of active growth, and children tend to be above average height 
when they develop the disease. If the inherited tendency is less strong, the disease 
becomes manifest only when precipitating factors " bring out ” the inherited pre- 
disposition. The most important of these is obesity, though infection may act 
temporarily in the same way, and so possibly may nervous shock. 

The disease is apparently commoner in urban than in rural communities, and in 
Jews than in Gentiles, These dilTcrenccs may well be due to habits as regards diet 
and physical e-terdse. It is possible that trauma, like any other form of shock, might 
hasten the time at which a person with latent diabetes manifests symptoms. The 
absence of an increased incidence of the disease in the battle casualties of the War 
of 1914-1918 and the War of 1939-1945 indicates that trauma can play no more 
important part than this, except in excessively rare cases in which a large part of the 
pancreas is destroyed. 

Pathology. — In 1889 Minkowski produced diabetes experimentally by removing 
the pancreas from a dog. Langerhans had described his islets in 1869, and the hypo- 
thetical internal secretion of the pancreas was named " insuHnc " long before it was 
isolated. How it was fuially isolated in 1921 after only a few months’ work by Banting, 
then a young orthopaedic surgeon, and Best, a junior graduate assistant, is one of 
the medical romances of the century. 

The pathogenesis at that time appeared deceptively simple. Lack of insulin due 
to a defect of the islets reduced the ability of the tissues to utilise glucose, which 
therefore accumulated in the blood, and was excreted in the urine. Impaired oxida- 
tion of glucose led to a hold-up in the metabolism of fat, so that intermediary products 
accumulated In the blood and led to ketosis. It soon became apparent, however, 
that this was an oversimplification. Histological studies on the pancreas showed 
that whereas in some human cases various changes, including fibrosis, hyaline changes 
and hydropic degeneration of the ^ cells are found in the islets, in at least 25 per cent, 
these are quite normal. Further, a number of patients have now survived total 
pancreatectomy and presumably have no insulin secretion of their oivn. They have 
been found to develop a moderate degree of diabetes easily controlled by 40, or at 
most 60, units of insulin a day. Since many "idiopathic” diabetics require well 
over 100 units a day, their diabetes cannot be due to a simple lack of insulin secretion. 

A great deal of experimental evidence has implicated other endocrine glands, 
particularly the anterior pituitary. Indeed, the condition has been produced in suit- 
able animals by injections of crude anterior pituitary extracts, and more recently of 
pvirifvid ho^wvowe. This fits sw vrith clinical olisttvat.iwv that wvild diabetes 

IS seen in some cases of hyperpituitarism. It also might explain why diabetic women 
not only tend to have large babies, but sometimes give a history of having given 
birth to large babies long before they developed diabetes. It has been suggested that 
the growth hormone leads to gro\vth as long as adequate insulin is available (and 
may increase the secretion of insulin for this purpose) but to diabetes where the 
supply of insulin is inadequate. 

The explanation of the hyperglycxmia and glycosuria as due to the failure of the 
tissues to oxidise glucose has also been untenable for many years, at least in the 
simple form in which it is usually propounded. In 1923 Mann succeeded in removing 
dogs’ livers. Such animals rapidly use up their available glucose and die in hypo- 
glycemic convulsions. It was soon shown that this is also true of diabetic dogs, 
who in the absence of the liver, die in hypogljrcsemia as rapidly as non-diabetic ones ; 
an observation which is incompatible with ** under-utilisation ” of glucose as the 
sole explanation of hyperglycEmia. Indeed it appears from the experimental work 
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of Soskin, amongst others, that one factor in the hyperglycemia is the “ overptodoc- 
tion ” ol glucose hy the liver. In the normal animal there is a kind of " tlicrraostatic ” 
mechanism whereby a fall in blood sugar leads to an increased output of glucose 
from the liver and vice versa. In dlabctea the ** thermostat ” is set at a higher level 
than normal, for indeed the liver goes on putting out glucose in an uncontrolled 
fashion to the limit of its capacity. Recent studies with radioactive glucose show, 
however, that underutilisation in the tissues is also important. 

Similarly the “ oxidation*' of glucose in the tissues is an oversimplification. 
Molecular oxygen docs not react directly with foodstuffs. The oxidative breakdown 
of energy materials in the tissues occurs by a series of reactions, including oxido- 
reduction, decarboxylation, addition of COj, phosphorylation, hydrolysis and trans- 
amination. The most important step b the formation of gIucosc-6-phosphate from 
glucose, and this reaction is catalysed an enzyme hexokinase. It has been suggested 
that hexokinase is inactivated by antenor pituitary hormone in the absence of insulin, 
and that this is the point at which insulin exerts its main eflect. Fortunately ability 
to use insulin tlierapeutically has not had to owait the exact elucidation of its pharma- 
oslogical actions, wnich b still far from complete. 

It does seem, however, tliat our concept of diabetes is approaching a new synthesis. 
It may be said that wc depend for survival among other things on a delicate homeo- 
static mechanism which keeps the blood sugar in normal persons in a narrow range 
from about 70 to 160 mg. per cent. The most vital part of this mechanism is that 
which raises the blood sugar and prevents hypoglycxmb and unconsciousness in 
starvation, and this seems to be a function of the anterior lobe of the pituitary and 
the adrenal cortex. Insulin, which alone of the hormones lowers the blood sugar. 
Is less immediately important. 

Diabetes may be regarded ns an imbalance in this mechanism, in wliich the blood 
sugar-raising factors predominate over blood sugar-redudng ones. Exhaustion of 
the islets of Langerhans with permanent changes in their structure may follow. 
Meanwhile the organism starves in the midst of plenty, and many features of its 
metabolism, including the tendenn to ketosb, can be explained as analogous to those 
of starvTition. It msy well be, as Harold Wolff has recently suggested, that diabetes 
mellitus should be regarded as an inappropriate use of an adaptive-protective reaction, 
the anterior pituitary-adrenal raechanism which prevents hypoglycaimb in starvation. 

Clinical Picture. — The classical onset with severe ihwst, polyuria and loss of 
weight is seen in a minority, perhaps one-third of cases. Lack of energy, muscular 
wer^ess, mild thirst and some loss of tveight are found in pmhaps another third, 
if enquiry is made about them. Definite increase in appetite is unusual, though it 
is a safe generalisation in this country that real loss of weight with an increased appetite 
means cither thyrotoxicosis or diabetes mellitus. Pruritus vulva: and varying degrees 
of vulvitis are common in women, but generalised pruritus due to diabetes must be 
excessively rare, if it ever occurs. Men occasionally notice that spots of urine on 
their trousers dry leavinj* a white deposit, and some complain of impotence. 

A few patients are virtually symptomless, the glycosuria being discovered when 
the urine is examined as a routine for life insurance or otber purposes^ Almost 
one-fifth present with symptoms of complications. Of these a ve^ few patients 
are first seen in diabetic coma, or with severe neuropathy. Others are detected by 
ophlhalcflologists who see micro-aneurysms or other evidence of diabetic retinopathy, 
in antenatal clinics and by gynaicologists among women referred for vulvitis. A 
few are discovered by testing the urine of patients with boils and other staphylococcal 
skin infections. 

It may be said that a majority of dubetics fall into one of two groups. The 
older and fatter tend to have mild symptoms with an insidious onset, more often 
present with a complication, have little tendency to ketosis and are relatively in- 
sensitive to insulin. The younger and thinner more often have severe and classical 
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S tems, With a definite onset, are very liable to ketosis and are sensitive to 

n. 

Physical examination ahoivs nothing in mild uncomplicated diabetes. In severe 
cases there may be weakness and wasting srith some degree of dehydration. In more 
severe cases a dry brownish tongue, the odour of acetone in the breath and an enlarged 
tender liver may indicate that tlie patient is in impending coma. As many patients 
have complications by the time they consult a doctor, no initial examination of a 
diabetic is complete w’ithout examination of the eyes for lenticular opacities and 
retinopathy ; of the chest for signs of tuberculosis (and a radiograph of the chest 
should be taken, even if no signs are found) ; of the skin for septic infections ; of the 
legs for loss of knee and ankle jerks and other signs of diabetic neuropathy, and of 
the feet for loss of pulsation in the dotsalea pedes and posterior tibial arteries or other 
signs of impaired blood supply. 

Diagnosis . — Urine ieziing , — The importance of routine urine testing for sugar 
will be evident from what has already been said. Benedict’s test is preferable to 
Fehling’s, but must be correctly performed. “ Clinitest *’ and “ Glucotest ” are 
satisfactory and trouble-saving substitutes, provided the makers’ instructions are 
followed exactly. A positive result with any of these testa indicates that a reducing 
substance is present m the urine, but not that llie substance is glucose. “ Fabe 
positives ” may be due to drogs such as aspirin, sali^lates, chloral hydrate and 
ascorbic acid, or to the presence of other sugars, of which lactose in pregnant and 
lactating women is the only one of clinical importance. 

In practice slight colour changes (t.e. a green colour) tvith Benedict’s test should 
be ignored, or left for elucidation by a biochemist. A definite reduction {i.e. a yellow 
or red deposit) in an untreated patient with definife thirst and polyuria, is for practical 
purposes dia^ostic of diabetes, and further investigations are unnecessary. If a 
definite reduction Is found in a patient with no symptoms or with doubtful symptoms, 
it is best to proceed to the determination of a smgie blood sugar taken 1 to hours 
after a meal containing at least 80 g. of carbohydrate or to a sugar tolerance test. 

The urine should abo be tested in every case of suspected diabetes by Rothera’s 
sodium nitroprusside test and Gerhardt’s ferric chloride test for tiie presence of 
ketone bodies. The clinical significance of these two tests is often not understood. 
The nitroprusside test is specific for ketone bodies, but is extremely sensitive so that 
it may be positive in the presence of a clinically very mild ketosis. A red or purple 
colour with the ferric diloride test may be produced by ketone bodies or by drugs, 
notably aspirin and salicylates and soefiura aminosalicylate. In the former case the 
test will be negative if performed on boiled urine, since ketone bodies are volatile. 
The ferric chloride test, however, is relatively insensitive, and therefore if both tests 
are positive a ketosis of some severity is present. The practical significance of different 
findings with these testa b summarised in the table on j). 426. 

Blood sugars and the glucose tolerance test . — In each case the patient should have 
been eating a normal amount of carbohydrate for at least a week before the test, 
since a normal person after a few days on a reduced carbohydrate diet may show 
an abnormal blood sugar curve. For this reason patients found to have glycosuria, 
witliout definite diabetic symptoms and witJiout ketosb, should never be put on a 
diet until the diagnosis has been confirmed by further investigations. 

A clinically probable diagnosis of diabetes meUitus can be confirmed by estimating 
a single blood sugar 1 to IJ hours after a meal containing at least 80 g. of carbo- 
hydrate. If this is over 180*mg. per cent., the diagnosis is confirmed. 

In sj-mptomless glycosuria and in any case in wWch the diagnosis is really in 
dpubt, it is wise to perform a glucose tolerance test. A normal blood sugar curve 
(i.e. a fasting blood sugar of under 110 mg. per 100 ml., rising to less than 180 rag. 
per 100 ml. in lialf an hour and returning to the fasting level within 2 to 21 hours) 
with sugar in one or more corresponding specimens of urine indicates a lowered 
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renal threshold or renal glycosuria. This is a harmless anomaly and requires no 
treatment. The so-called “ Lag storage” or ” steeple” curve in which the Wood 
sugar at half an hour rises to above ISO rag. per JOO ml. but returns to tlic fasting 
level within the usual time is also usually regarded as a harmless anomaly. In frank 
diabetes the fasting blood sugar is above 110 mg. per 100 ml., rises above ISO mg. 
per 100 ml. and either continues to rise or fails to return to the fasting level in 2 to 
2 J hours. Provided the carbohydrate Intake over the previous week Ims been adequate, 
and provided other causes of abnormal sugar tolerance, i.e. sepsis, thyrotoxicosis, 


Sugar. 

Nitroprusside 

test. 

Ferric chloride 
test. 

Significance. 

+++ 

i.e. 2 per cent, 
or more 

- 

- 

Probably D.M. but no immedi- 
ate danger or urgency. 

H — hd- 

-h 


D.M. with mild ketosis. 

+ + + 

++ 

*'++ 


+ + + 


+ 

Probably a diabetic who has 
taken aspirin or salicylates. 

- 



Mild ketosis due to other 
causes, e.g. vomiting in chil- 
dren or starvation. 


severe liver disease, hyperpituitarism and hypercortico-adrenalism can be excluded, 
a curve in which the blood sugar rises above 180 mg. per 100 ml. at half an hour 
and does not return to the fasting level at 2 to 2J hours should be regarded as indicating 
diabetes mellilus. It may be added that the chief value of the glucose tolerance 
test is in excluding diabetes mellitus, and there is never any indication to perform 
it on a known djabetic under treatment with insulin. 

Treatment. — The decision whether to treat a patient by diet alone or with 
insulin depends on the severity of the symptoms, the presence or absence of complica- 
tions and the patient’s age and weight, and not on the results of special investigations 
such as the glucose tolerance test. Obese adult patients with mild dubetes and no 
ketosis nearly always can and should be treated with a diet which will reduce their 
weight. Undeiweight patients tviih sesere symptoms and especially with ketosis 
should alwa>’s be treated with insulin, and so should children. In the case of adult 
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patients whose weight is in the normal range and who have no ketosis and no complica- 
tions, it is justifiable to try the effects of a moderate reduction of the carbohydrate 
in the diet, but this form of treatment should not be continued for long unless control 
is good without progressive loss of weight. 

Treatment will therefore be described under the following headings: 
a. Treatment of obese patients by diet alone. 

Use of insulin. 

c. Treatment of patients with severe ketosis. 

a. Treatment of obeit patients by diet alone . — Such patients are usually over 

middle age and have mild diabetic symptoms or no symptoms. They quite frequently, 
however, have some complication, such as retinopathy, by the time they come for 
treatment. The treatment is that of obesity If such patients adhere to a diet 

of C. 1,200 to C. 1,400, diabetic symptoms, such as thirst and polyuria, disappear, 
and the hyperglycemia and glycosuria are usually rapidly controlled. If the weight 
is substantially reduced or reduced to normal, such patients are often able to eat a 
more liberal diet without a return of the diabetic state. But if the weight is allowed 
to increase again, the diabetic state returns. Amphetamine or dextroamphetamine 
5 to 10 mg. m the morning and at midday may be prescribed to assist those who 
genuinely try to diet, but whose appetite defeats them. It is useless in the case of 
those who will not even trj’ to diet. 

Difficulty arises with ovenveight patients who fail to lose weight, especially if 
they have complications such as retinopathy or obliterative arterial disease. Insulin 
should be avoiaed if possible, since suen patients are usually insulin resistant, and if 
treated with large doses of insulin, their weight only increases further. 

b. Use of insuUa. — Undenveighi patients must be treated with insulin since a 
diet of low calorie v-alue would only lead to further loss of weight. It is important 
that the objectives of treatment with insulin should be understood. These are : 

(1) To enable the patient to live as normal a life as possible, earn a living and 

take pact in ordinary activities. To achieve this it is necessary for mm to 
learn more about the management of his own illness than is considered 
wise in any other condition. The main part of the work of a physician 
treating diabetics is to teach them how to look after themselves. 

(2) To keep the patient free from any symptoms of diabetes and from anything 

more than minor and occasional symptoms of hypoglycremia throughout 
the 24 hours ; and free from ketosis at any time, 

(3) To keep the urine as free from sugar as possible and the blood sugar as near 

normal as possible, provided the attainment of this does not interfere 
with (1) and (2). It U, for instance, misguided to achieve a sugar-free 
urine for most of the day, if this means that the patient has hypoglycemic 
attacks so frequently that he is unable to earn his living, or that he has 
to spend most of his spare time testing his own unne and weighing out 
his food. There is, however, considerable room for skill in attaining (3) 
within the limits set by (I) and (2). 

Insulin is a protein of molecular weight of 35,200. It is destroyed by the gastric 
secretion, and therefore cannot be given by nrautli. It is usually injected suboitane- 
ously, though it can also be given intramuscularly and intravenously. 

It Is biologically standardised and the international standard preparation is a 
quantity of pure dried crystalline insulin hydrochloride, 1 mg. of which contains 
22 units of activity. It is supplied in strengths of 20 units per ml. (single strength) ; 
40 units per ml, (double strength) and 80 units per ml. (quadruple strength). Since 
on most syringes 1 ml. is divided into ten divisions, each division corresponds to 
2, 4 or 8 units. Insulin should, therefore, be prescribed in multiples of 4 or 8, and 
not of 5 and 10. 
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There are unfortunately seven different prepamtions available In different strengths 
in Great Britain at the present time. The important ones are : 

Injectio Insumni (B.P.). — “ Soluble ”, *' Regular ” or “ clear ” insulin. Avail- 
able in strengths of 20, 40 and 80 units per ml. Acts quickly and strongly. Action 
starts within half an hour and lasts 6 to 8 hours with doses up to 40 units, but up to 
12 hours with very large doses. Hypoglycxmic symptoms most commonly occur 
2 to 4 hours after injection, but may be delayed up to 8 hours or more with very 
large doses. 

Soluble insulin is used : 

1. In diabetic coma and severe ketosis (f.o.). 

2. Three doses of soluble Insulin a day, i.e. one dose before each main meal is 

often employed temporarily when specially strict control is necessary, e.g, 
at the beginning of treatment, during infections, before and after operations, 
in the latter months of pregnancy and in patients with active pulmonary 
tuberculosis. 

3. Two doses of soluble insulin a day, i.e. before breakfast and before the evening 

meal, was for many years the standard treatment for all diabetics On insulin. 
It is still a useful method for those who are used to it and prefer not to 
change, for a fe\v diabetics who arc difEcult to control on a single dose of 
any insulin and for those requiring very large doses, (More than 80 units 
of any insulin in one dose should be avoided if possible, on account of the 
danger of severe hypoglyc*mia ) On this rilgime one-third of the carbo- 
hydrate should be taken at breakfast and one-third in the evening meal, 
with a small lunch and tea and a snack at mid-moming and last Uitng at 
night. 

Injectio Insulini Protaminati cum Zinco (B.P.).— Protamine Zinc Insulin, 
” cloudy ” insulin. Available in strengths of 40 and 80 units per ml. 

Is prepared as a suspension which must be shaken before use, consisting of insulin 
hydrochloride combined wth protamine, derived from the sperm of the rainbow 
trout, and zinc. It is slowly liberated and absorbed from the site of injection. Its 
action does not begin for 3 or 4 hours but lasts from 12 to 24 or more, according 
to the dose. When it is given before breakfast, hypoglycrcmic attacks occur in the 
second half of the day or during the following mght. It is, therefore, generally 
considered wise that the dose of P.Z.I. should be adjusted so that the specimen of 
urine passed on rising should contain a small amount of sugar. Some diabetics are 
satisfactorily controlled on a single dose of P.Z.I. given before breakfast. In these 
cases the action of the insulin must presumably be lasting for more than 24 hours. 
OUiers require a mixture of P.Z.I. and soluble insulin. The carbohydrate in the diet 
should be distributed in the proportion of approximately one-fifth at breakfast, at 
lunch, at tea and at supper, with a snack during the morning and last thing at night. 

The usual method is to start with P.Z.I. and increase the dose until the unne passed 
on rising contains a small amount of sugar. If, when this is achieved, urine passed 
in "iie Tncrming or trariy afteniopn contains \argc amounts ol sugar, soinbic mscAin 
is added to the morning injection. Theoretically the P.Z.I. and soluble insulin should 
be given in separate injections since P.Z.I. contains an excess of protamine, and 
mixed with the soluble this converts an unknown amount of soluble insulin to prota- 
mine insulin. In practice, satisfacto^ results are often obtained by mixing the two 
in the same syringe according to the mllowing technique : 

1 . Inject air equivalent to dose of P.Z.I. into P.Z.I. bottle ; withdraw needle and 

2. Inject air equivalent to dose of soluble into soluble botde and draw required 

amount of soluble into syringe. 

3. Transfer needle to previously prepared P.Z.I. bottle and draw into syringe 

the amount of P.Z.I. required. 
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4. Withdraw needle from P.Z.I. bottle and give injection immediatcl 5 ’. 

The object of this routine is to avoid transferring P.ZJ, to the bottle of soluble 
insulin. 

By varying the proportions of P.ZJ. and soluble insulin, it is possible to control 
many diabetics on a single morning dose, the main disadv^antage of the regime being 
the danger of hypoglycemic reactions at night. It seems likely that in the future a 
single injection of Insulin Zinc Suspension (Danish " Lente ”) or of a mixture ot 
Insulin Zinc Suspensions will replace mixtures of P.Z.I. and soluble in most cases. 

Globin Insulin with Zinc, prepared from ox globin, insulin and zinc, usually 
has an action midw’ay between that of soluble and P.Z.I., that is to say, the action 
comes on in about 2 hours and lasts from 12 to 18. Hypoglycemic reactions after 
a dose given before breakfast usually come on at midday or in the afternoon. The 
carbohydrate should, therefore, be distributed with rather more than one-third at 
lunch-time, one-fifth each at tea and supper, and onc-lifth or rather less at breakfast, 
with small snacks at mid-moming and last thing at night. Globin insulin is useful 
for controlling some middle-aged and elderly diabetics, who do not need more than 
40 units a day. If attempts are made to control more severe diabetics with a single 
daily dose of tliis insulin, they are often found to be hypoglycemic at midday or 
in the early afternoon and at the same time to have diabetic symptoms (thirst, etc.) 
during the night. 

Insulin Zinc Suspensions (Danish “ Semilentc ”, " Lente " and ” Ultralentc ”). 
—It has recently been found that the phosphate previously used as a buffer inhibited 
the delaying acuon of zinc. The new Danish preparations consist of insulin precipi- 
tated with very small quantities of zinc and resus^nded in an acetate buffer without 
the addition of any protein or protamine. The length of action was found to vary 
with the size and form of the insulin particles. Insulin Zinc Suspension Amorphous 
(Danish ” Semilente ”, at'aJlable in strength of 40 units per ml.) has an action lastine 
up to about 16 hours. Insulin Zinc Suspension Crystalline (Danish ” Ultralente , 
available in strength of 40 units per ml.) has an action lasting up to 30 hours or more. 
A mixture of the ttvo, consisting of 3 parts of amorphous to 7 of crystalline, Insulin 
Zinc Suspension (Danish “ Lente * , available in strengths of 40 and 80 vn'its per 
ml.) has an aaion of approximately 24 hours, and has been introduced as the prepara- 
tion likely to control most diabetics when used in a single dose. Mixtures in any 
proportions desired can, however, be made up from the amorphous and crystalline 
preparations, and w’lll remain stable at ordinary temperatures. 

I.Z.S. (Danish " Lente ”) is the variety which has been most used in this country 
at the time of writing. It appears that the effect is much like that of a mixture of 
P.Z.I. and soluble, except that hypoglycaanic reactions appear to be less common. 
With a single morning dose, these may occur during the morning or afternoon but 
rarely, if ever, at night. Local reactions to the injection are much rarer than with the 
older insulins. The carbohydrate in tlie diet should be distributed in three main 
meals, a quarter each at breakfast, lunch and tea, with a snack during the morning 
and a small supper m the evening. 

Insulin Zinc Suspension Crj'stalline (Danish " Ultralente ”) appears to have 
much the same length of action as P.Z.I. or an even longer one. Insulin Zme Suspen- 
sion Crj'stalline (Danish " Semdente ”) is said to act for 12 to 16 hours, which would 
be somewhere bctw’ccn soluble insulin and globin zinc insulin. The action of I.Z.S. 
“ Lente ” can be lengtJiened by adding I.Z.S. crystalline " Ultralente ” or shortened 
by adding I.Z.S. amorphous ” Semilente ” ; or a mixture of any proportions of 
I.Z.S. crystalline and I.Z.S. amorphous can be made up to suit an indiridual paiicnL 
Insulin zinc suspensions cannot be nuxed xrith P.Z.I. or globin insulin. 

CAc/ce oj insulin, — There is no indication to change tJic regime of patients who 
arc happy and doing well on two doses of soluble or on one dose of cither P.Z.I. 
or globin insulin. I.Z-S. (Lente) should be tried on patients who arc poorly controlled 
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on their present regime ; on patients who dislike two injections a day, or on patients 
who are subject to frequent hypogiycaemia on their present regime and on patients 
wlio show allergic reactions to other ^pes of insulin. WTien the transfer w made 
the distribution of carbohydrate in the diet must be altered to that already stated. 
The total dose of the previous regime should be given as I.Z.S. (Lcnte) before break- 
fast. Regular urine tests should then be made. The dose of insulin or the ^stribution 
of the carbohydrate in the diet may have to be adjusted, and if significant glycosuria 
is still found at bedtime or on rising, I.Z.S. Crystalline (UJtralente) may liave to be 
added to the I.Z.S. fLcnte). 

Control of insulin dosage . — Good control means first a state in which the patient 
feels well, leads a normal life and is free from symptoms, and this is more important 
than normal biocbemical findings. Further, the correct dose of insulin can only 
be determined when the patient is at home and leading a normal life. Patients with 
a normal renal threshold can usually be controlled satisfactorily by urine tests. Few, 
if any, such patients can maintain a sugar-free urine throughout the day without 
periods of hypoglycamia, and a very few can never be got sugar free for any time 
■without becoming hypoglycsemic. One should, however, aim to get the urine sugar 
free at some times during the day, even if temporary glycosuria occurs after the main 
meals. In determining how far this has been achieved, a record of a patient’s own 
urine testing over a day or tivo of normal activities is of more value tlian is a single 
urine test or even a blood sugar under the abnormal drcurostances of a vbit to tiie 
doctor or the diaheUc clinic. Reasonably mtelUgent and co-operative patients can 
all be taught to use the “ Clinitest ” apparatus. 

If a patient, particularly an elderly one, is too easily controlled and shows con- 
stantly sugar-free urine without hypoglycsemia, one should suspect a high renal 
threshold. If a patient has freouent hypoglycsemic attacks, but is rarely or never 
sugar free, one should suspect a low renal threshold. In such cases the approximate 
level of the threshold can be determined by performing a series of simultaneous 
blood and urinaiy sugar estimations. Patients with low and high renal thresholds 
should have this information clearly marked on their records. The main indications 
for blood sugars in the control of treatment occur in dealing with such patients.^ 

Some patients remain v>eU controlled on a ^vea dose of insulin for long periods. 
Others need more or less frequent adjustment of their doses. Sudden loss of control 
w'lth heavy glycosuria or ketosis may be due to: 

1. Infections such as colds, influenza, urinary infections, boils, injection abscesses 

or pulmonary tuberculosis. 

2. Mistakes in measuring insulin, a leaking syringe or failure to take insulin. 

3. Worry or " aggravation 

4. Serious dietary indiscretions. 

Hypoglycsmia may be due to 

1. Too large a prescribed dose or a mistake in measuring dose of insulin. 

2. Missing a meal. 

3. Unusual exertion. 

Hypoglycamia . — ’Tlie usual symptoms arc a sense of apprehension, hunger, sweat- 
ing, trembling, palpitation and unsteadiness, ivhich may progress to stupor, coma 
and convulsions. Some patients become emotionally unstable, or aggressive or 
behave as if they were druid;. With protamine zinc insulin headaches and lassswde 
may be complained of, particularly in the early morning ; and nocturnal reactions 
may occur in which the patient may have night sweats or may pass into a convulsion 
wthout waking up. A few patients become unconscious almost without ivarning 
and old people may develop prolonsed confusion. It is wise to think of hypogIyca:iEua 
whenever a patient receiving insuTia compluos of an unusual sensation or behaves 
in an unusual manner. 
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All diabetics on insulin should cany sugar (or glucose tablets) and take 2 to 4 
lumps (10 to 20 g.) as soon as they recognise the symptoms. Many semi-comatose 
and uncooperative patients can be brought around if their heads are held firmly 
under the arm and spoonfuls of syrupy sugar solution are forced into their mouths. 
If the patient is comatose, glucose should be gi^-en intravenously in doses of 10 to 
20 g. This is most conveniently administered as 33J per cent, or even 50 per cent, 
glucose in a 20 ml. syringe. 

Local reactions to insulin. — K few patients suffer from painful, red, itching bumps, 
which appear at the site of each insulin injection, and last about 36 hours. They 
appear to be due to a form of sensitisation. Sometimes they can be avoided by 
cnanging to a different brand of the same type of insulin. In rare intractable cases 
desensilisation may be attempted, but if the claim that they rarely occur with the 
new Insulin Zinc Suspensions is substantiated, change to one of these will usually 
be the simplest solution. 

Insulin fat atrophy . — Curious hollows at the sites of injection due to disappearance 
of subcutaneous fat are sometimes seen in children and adult females, rarely in adult 
males. They can occasionally be disfiguring. No treatment is constantly effective, 
though it has been claimed that persistence in injeaing the insulin into the tissue 
at the base of the hollow will cause it to fill up. The simplest course is to advise the 
patient to use 80 strength insulin and to make injections into the lower abdomen, 
the buttocks and the tops of the thighs, where loss of subcutaneous fat is unlikely 
to be noticed and may be welcome. 

Management of intereurrent illness . — Many cases of ketosis and coma would be 
prevented if it were generally realised by both patients and doctors that diabetics 
with intereurrent illnesses, particularly infections, often need an increase in their 
insulin dosage. On no account should insulin be discontinued or the dose seriously 
reduced because the patient is unable to eat his ordinary diet, as this leads to ketosis 
and coma. If a patient is unable to eat his tisual diet on account of an intereurrent 
illness, he should take his usual dose of insulin (or a larger one) and take the carbo* 
hydrate of the diet either in the form of sugar in water or lemonade, or as some kind 
of carbohydrate in fluid form. This can easily be arranged if it is remembered that 
10 g. of carbohydrate can be taken as: 


Sugar . . 
Glucose 
Orange juice . . 
Milk . . 
Horlicks \ 
Ovaltine f ' ' 


2 large lumps or 2 teaspoonfuls. 
^ oz. or 2 teaspoonfuls. 

4 oz. 

7 oz. 

2 heaped teaspoonfuls. 


Diets for patients on insulin . — ^Thc argument bct\^een the protagonists of “ fixed ” 
and “ free ” diets is to some extent a nutter of words. No one seriously suggests 
that a diabetic on insulin should be free to goige on sweets one day and eat sdmost 
nothing the nest; and no one now attempts to make patients weigh all food eaten. 
Both accept the need for some degree of control, but differ as to how the control should 
be exercised. A reasonable compromise is to ask patients to Icam to measure their 
carbohydrate foods by weighing them until they can guess standard 15 or 5 g. 
portions of carbohydrate foods fairly accurately, and thereafter to weigh them occa- 
sionally as a check on their ability to guess. They can thus limit themselves to a 
prescribed amount of carbohydrate and a prescribed distribution of carbohydrate 
among the meals for the day without undue hardship. Protein foods and fat are 
allowed in “ average ” amounts, though patients should be warned to avoid an excess 
of fat in view of the probable association between a high fat intake and atherosclerosis. 

In arranging a diet for an intelligent and knowledgeable patient, h is usually 
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enough, therefore, to prescribe the total amount of carbohydrate and how it should 
be distributed throughout the three or four meals of the day. Such patients 
can then select such IS or 5 g, portions of whatever carbohydrate foods they prefer. 
Less intelligent padents may need to have the exact foods they should take written 
out for them, as in the following example: 

Breakfast CH in graratnes 

Tea or coffee with milk from allowance. 

Breakfast cereal, ^ oz., or porridge made from oats, | oz. . , 15 

Bacon, egg, fish, etc., an average portion. 

Bread, 2 oz. (two l-in. slices oH a large loaf) .. .. 30 

Butter or margarine from allowance. 

45 

Mid-morning 

Tea or coffee with milk from allowance. 

1 plain biscuit . . . . . . . . . . . . 5 

DmNER 

Meat, fish, rabbit, liver, cheese, etc., an average portion. 

Uothickened gravy. 

Potato, 6 oz., or bread, 2 oz. . . . . . . . . 30 

Vegetable from Group II. as desired. 

Fruit from Group 1, 2 portions .. .. .. ,, 10 

40 

Tea 

Tea, with milk from allowance. 

Bread, 2 oz. . . . . . . . . . . . . 30 

Butter Of margarine from allotvance. 

Tomato, watercress, cucumber, Mamutc (to make sandwiches). 

30 

Supper 

Fish, cheese, meat, egg, bacon, etc. 

Salad or vegetable from Group II. 

Bread, 2 oz., or potato, 6 oz. . . . . . . . . 30 

Butter or margarine from allowance. 

Fruit, 3 portions or equivalent .. .. .. .. 15 

Tea or coffee, with milk from allowance. 

45 

Bedtime 

Tea ot coffee, with nulk front allowance. 

1 plain biscuit or equivalent . . . . . - . . 5 

Dally allowance of milk pint .. 30 

Daily allowance of butter ormaigatincBlJ oz. 

Total carbohydrate . . . . • . 200 g. 
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This diet lias the carbohydrate divided more or less equally throughout the day. 
as is generally suitable for a patient on a mixture of P.Z.I. and soluble. For othei 
regimes, rearrangement of the carbohydrate would be necessary as indicated in the 
table. Substitutions can be made ad lib. A few examples follow : 

Substitutes for 1 oz. Drcad (15 c. CARBOfiYDRATE) 

Or 3 poTtioTU of any fruit or vegetable from Group I. 

Milk .. 10|oz. 

Orange juice . . . . . . 6 oz. 

Potato 3 oz. 

Jam '\ 

hfarmafade, etc Is,., 

Ovaliine [ * 

Plain biscuits J 

The following weighed amounts of these fruits and vegetables may be exchanged 
for citlier 1 oz. potato or ^ oz. bread or 31 oz. milk. 

Lach portion contains 5 g. Carbojitdrate 


Rice, Sago, etc. 
Cornflakes 
Oatmeal 
Quaker oats . . 
Vita-Wcat biscuits 
Ryvita biscuits 


Fruits 


Group 1. 

Banana, without skin. . 

Grapes 

Prunes, stewed 



Raspberries, raw 
Strawberries, raw 


Apple, raw 
Cnerries, raw . . 
Damsons, raw 
Pears, raw 
Plums, raw 
Orange, without skin 


Group /. 

Baked beans . . 
Butter beans, boiled 
Peas, tinned . . 
Potatoes, boiled 


Vecctables 

Peas, fresh 
Carrots, boiled 


•• ^2oz. 

iij 

. . 2 oz. 

- . 4 oz. 


Fruit and Vecctables 

Group 11. 

An average helping of any of the following fruits or vegetables may be taken in 
addition to the other foods given on the diet sheet ; 


ARTICIIOICES 

asparagus 

BROCCOLI 
BRUSSELS SPROUTS 
CABBAGE 
CAULIFLOWER 


CELERY 
CUCUMBER 
FRENCH BEANS 
GRAPErRUIT 
LETTUCE 
LEMON JUICE 


MARROW 

GOOSEBERRIES, stewed without sugar 
MUSHROOMS RHUBARB 

OLIVES SPINACH 

RADISHES TOMATOES 

RUNNER BEANS WATERCRESS 


No exact rules can be laid down for the total amount of carbohydrate. This will 
depend on the age, w eight, appetite and habits of the particular patient, and may 
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vary for an adult bjr anjthing from 120 to 350 e. or more, which with average amounts 
of protein and fat will correspond roughly to 1^00 to 3,500 calorics. Growing children 
and adolescents should be given larger amounts of carbohydrate in proportion to 
their w eights than adults. The aim should be to provide a diet w'hich satisfies patients’ 
appetites but keeps them from getting fat. 

The distribution of carbohydrate foods in tlic day varies with different insulin 
regimes, and may have to be adjusted by a pro«ss of trial and error for individual 
patients. The following table shows some of the properties of different insulins 
and the kind of distribution of carbohydrate generally found most suitable for the 
commonly used regimes : 


Type of 
msulin 

Sttengrlu 

available 

per ml. 

Length of 
action 

Time of 
maxunum 
effect (when 
hypoplycarmic 
Bttaeka are 
most likely) 

men 

given 

Suggested dbmbution of 
Cll in diet (for total of 
200 g. per day) 

Soluble 

20. 40, 80 

Small doses 
i to 0 hours 

Larse doses 
i to 10 or 
12 hours 

2 to 5 hours 
after injection 

2 to 8 hours 
after injection 

About 20 
minutes 
before 
breakfast 
and even- 
tog meal 

S ee _ w c 

d! .A.S *5 M .S'? J 

|6 § £ S£ ■= 

1 2| j f a 

65 10 30 20 65 fO 

P.Z.T, 

40, 80 

4 CO 24 hours 

or more 

Afternoon, 
evening, mght 
or earty 
raomiag 

About 20 
mmutes 
before 
breakfast 


Clobin 

40, 80 

2 to 18 hours 

Midday or 
early after- 

About 20 
minutes 
before 
breakfast 

30 10 70 40 40 10 

I.Z.S. 

entc 

40, so 

2-24 hours 

Morning or 
afternoon 

About 20 
minutes 

breakfast 

50 10 50 50 30 10 
60 20 50^30 30 10 


Patients with severe diabetes are best admitted to hospital for rapid control, 
caw «att, tscatiaso.t aucccasCulQy at biowvc, preferably with the help of a district 

nurse. 

In either case, a patient who is not in ketosis can be placed immediately on the 
diet considered lUtely to be suitable for hta age and occupation. In hospital rapid 
control of more severe cases can usually be obtained by starting soluble insulin in 
doses of from 16 to 24 units three times a day, 20 minute before the three main 
meals ; and by increasing or decreasing the dose according to the results of urine 
tests. When satisfactory control has been attained, two doses of soluble insulin or an 
equivalent single dose of a long-acting insulin may be substituted for three doses of 
soluble. 

In milder cases starting treatment at home, it is usually satisfactory to begin 
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with a single small dose of a long-acting insulin, and to increase this gradually accord- 
ing to the results of urine tests. It wHl usirally be fotmd satisfactory to start witli a 
dose of 12 or 20 units and to increase this fay 4 or 8 units at each visit. 

e. Treatment of patients tcilh ketosis . — ^The treatment of coma is considered under 
complications. Patients with mild ketosis (positive nitropnisside test, negative ferric 
chloride test) should have their dose of insulin increased by one-quarter or one-third, 
and should be seen again within a few days. Patients wth severe ketosis (positive 
nitropnisside and ferric chloride tests), whether new or known diabetics, should be 
treated vigorously, preferably in hospital. 

The ketosis is abolished most rapidly by giving soluble insulin and either glucose 
or carbohydrate feeds at frequent intervals. In some cases it may be enough to 
continue with the patient’s usual diet and give a dose of soluble insulin before each 
of the three main meals. In more severe cases the foUoiving regime will be found 
useful : 

Stage I (4-hourly insulin and glucose) 

Forty g. of glucose in water or lemonade, with 20 units of soluble insulin sub- 
cutaneously every 4 hours. The urine is tested 4-hourly and the insulin dosage 
increased or decreased as necessary. This is ointinued until the urine is free from 
ketone bodies, and vomiting has ceased. 

Stage If (thrice daily insulin and fluid or semi-solid carbohydrate feeds) 


Insulin 7.30 3.m. CH in grammes 

8 a.m. Tea made with milk from allowance. 

Porridge made from § oz. oats or breakfast cereal, § oz. 

Glucose or sugar, 15 g 30 

Milk from allowance. 

Orange juice, 6 oz., ivith glucose, 10 g. .. .. 25 

55 

10 a.m. Lemonadeffreshlemon juice and water), glucose, 10 g. 10 
Cream cradiers, ^ oz. . . . . . . . . 10 


20 

12 noon. Clear soup, meat or yeast extract. 

Insulin 1.30 p.m. 

2 p.rn. Milk pudding made from : 

Semolina, rice, sago, tapioca, 3 oz. .. .. 15 

Milk from allowance. 

Glucose or sugar, IS g. .. .. .. 15 

Orange juice, 6 oz., with glucose, 10 g. . . . . 25 

55 


.. 20 


6 p.m. 


Tea, with milk from alloiraDce. 

Cream crackers or wqtcr biscuits, 1 oz. 
Butter from allow’ance. 


20 
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Cl I in gnimraes 

8 p.m. 

Clear soup, meat or yeast extract. 


Insulin 9.3Q p.m. 

10 p.m. 

Kemaindcr of milk from allowance. 


Horlicks or Owhinci ^ 02 . 

. 10 


Cream crackers, 1 oz. . . 

. 20 


Orange juice, 6 oz., with glucose, 15 g. 

. 30 


Daily allowance of milk, pint *1 



Daily allowance of butter or margarine ^ oz. / 



Total carbohydrates . . . . 

. 240 g. 

Stage HI (tbricc daily insulin and light diet) 


Insulin 7.30 a.m. 

Breakfast 8 s-m. 

Tea or coffee, with milk from flllow’ance. 

Boiled or poaclicd egg. 

. 30 


Bread or toast, 2 oz. . . . . . . . . . 

Butter from allowance. 


Marmalade or jam, i oz. 

Orange juice, 4 oz 

. 15 


. 10 

55 

Mid>morning. 

Meal or yeast extract. 

10 

Water biscuits, ^ oz 

Insulin 11.30 a.m. 

Lunch 12 noon. 

Steamed fish or rabbit or chicken, a small portion. 

15 


Boiled potatoes, 3 oz 

Cabbage, spinach, cauliflower, as desired. 


Grapes, 3 oz., or bananas, 3 oz. 

. IS 


Orange juice, 6 oz., svith glucose, 10 g. . . 

25 

55 


Tea, with milk from allowance. 



Digestive biscuits, 1 oz 

. 20 

20 

Insulin 6 p.m. 

Supper 6.30 p.ni 

Cleat soup or meat or yeast extract. 

. 20 
•1 .c 

Cream crackers, 1 oz. 

Rice, semolina, sago, | oz. 


Milk from allowance 

Glucose or sugar, 10 g. (as milk pudding) 



Stewed apple, 4 02 . * 

5 


Glucose or su^r, 10 g. .. 

. 10 


60 
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. CH in grammes 

Kemamdcr of milk from allowance. 

Ovaltine or Horlicks, ioz. 10 

cr I plain biscuit, J* 02 . 


Daily allowance of milk, 1 pint. . 

Daily allowance of butter or margarine 1 oz. 

Total carbohydrates . . . . 


10 
j- 30 
240 g. 


From Stage III the patient cm be changed back to his usual diet and insulin 
regime. 

Sotcical Operations on Diabetics. — Emergeiicy operathns , — In an emsTgency 
a diabetic natient with glycosuria, but without ketosis, can safely be operated on 
without preliminarj’ treatment. If the patient is found to have a ketosis of any severity 
(nitroprusside and ferric chloride tests positive), the operation should, if at all possible, 
be postponed for a few hours wliile the ketosis is treated vigorously with frequent 
doses of soluble insulin. The dose must depend on the patient's previous dose, 
the severity of the ketosis, the degree of urgency and the experience of the phj-sician, 
but 20 to 40 units of soluble insulin hourly would be safe and suitable for most 
patients. As such a patient is likely to be severely dehydrated, he should also be 
given several litres of either half normal saline by mouth or normal saline intraven- 
ously. If he has been vomiting, the stomach should be washed out before tlie operation. 
One of the main diHicuIties is the diabetic patient who presents in ketosis w-lth symp- 
toms suggesting an abdominal emergen^. Patients with ketosis alone may have 
vomiting, abdominal ^ain, tenderness, rigidity* and a Icucot^tosis, which improve 
rapidly when the ketosis is corrected. In doubtful cases the mstory is of more V'alue 
than the physical signs. If thirst and polyuria preceded the abdominal symptoms, 
it is likely that the wh^ole picture is due to diabetic ketosis. If the abdominal symptoms 
preceded the thirst and polyuria, it is more likely that the ketosis is the result of acute 
abdominal disease. 

Planned operations . — Diabetic patients should be in hospital for a few days before 
operation for regulation of the diabetes. Those on a small dose (»>. under 20 units) 
of a long-acting Insulin can remain on this regime. Those on a larger dose should 
be changed temporarily on to trvo or three doses of soluble insulin. On the day 
of the operation, the patient should be given a dose of soluble insulin and a carbo- 
hydrate feed 3 to 4 houre before the operation. No rule can be given as to the eacact 
amounts. The dose of soluble trtsulin may be | to ^ the patient’s usual momtog dose 
of soluble insulin, reckoned on the basis of control by t\\o daily doses of this type of 
insulin; 32 units of soluble insulm and 64 g. of glucose in w’ater flavoured with 
orange juice would be average amounts. Hypoglycsemia b a greater danger than 
hyperglycarmia under the anasthetic, and this will be avoided if 2 g. of glucose are 
given for every I unit of insulin. 

AVith good pre-operative treatment of the diabetes, the choice of aoassthetic is 
not particularly important. Ether and chloroform axe best avoided. Regional and 
Spinal anesthetics when practicable are satisfactory, but not by any means essential. 
Gas and oxygen or intravenous thiopentone followed by cyclopropane and oxygen 
have given excellent results. 

The object in the post-operative period is to give carbohydrate either as intra- 
venous S per cent, glucose or as fluid CMbohydrate feeds, covered by adequate amounts 
of soluble insulin, until the patient can return to his normal diet or r^me. A ratio 
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of 1 unit of insulin to 2 g. of glucose will usually be found satisfactory. A minimum 
of 160 g. of glucose a day, i.e. 40 g. and 20 units soluble insulin 6-hourly should be 
maintained, the amount of insulin being varied according to the results of urine 
tests. The stage I, II and III diets for the treatment of severe ketosis (p. 43S) can be 
used satisfactorily with or without minor modifications for most such patients. 

Pregnancy in diabetics , — Insulin therapy has made premancy practically as safe 
for the diabetic as for the non-diabctic mother, provided she has the benefit of strict 
and skilled diabetic supervision. It has not, however, done the same for the feetus, 
and in general the fatal loss tate from intra-uterine death, obstetric complications 
and neonatal death has remained in the region of 40 per cent. 

It is known that women who subsequently develop diabetes tend to have large 
babies, as w’ell as diabetic women ; and also that the nigh fatal loss rate is evident 
before the onset of the diabetes, particularly in the last 2 years before this onset. 
It is also known that diabetic women show an undue incidence of hydramnios and 
toxamia of pregnancy. Diabetic babies, apart from their size, usually have a tough 
leathery skin with coarse features. There is cedema of the skin and subcutaneous 
tissues. The heart, liver and spleen may be pathologically enlarged, and there is a 
high incidence of congenital abnormalities. The babies are usually slow and lethargic 
and subject to cj'anotic attacks in the first few days of life. It seems likely that such 
babies may be hypoglycemic shortly after birth, but it is unlikely that this accounts 
for the high early neonatal death fate. In practice, oxygen seems more important 
than glucose. Babies that survive this period arc often dilBcuIt to feed and rear 
at first, but then develop normally. 

It seems likely that the abnormal features of diabetic pregnancies are associated 
with a complicated hormonal disturbance, in which, amongst other things, the placenta 
fails to utilise chorionic gonadotrophin in the production of testrogen and progesterone, 
particularly in those women who develop toxiemia. It is uncertain, however, whether 
the hormonal upset b the result or the cause of the abnormal pregnancy states. The 
whole subject is still under investigation, and substitution therapy ivith synthetic 
(estrogens and progesterone must be regarded as experimental. 

There b no doubt that strict control of the diabetes is essential. The Insulin 
requirements of pregnant diabetic women undergo variations, and usually increase 
considerably as the pregnancy proceeds. Further, the renal threshold commonly 
falls between the third and fifth month, which m^es good control more difficult. 
Such women should be under dose supervision and should be seen at short intervals. 
Those on large single doses of a long-acting insulin should be changed to two or 
three doses of soluble insulin a day. When control is difficult, such patients may 
have to be admitted to hospital once or tsvice during the pregnancy, and should all 
be admitted by the thirty-second or thirty-third week. Most authorities now favour 
Cosarean section at or about the thirty-sixth week. This reduces the incidence of 
toxiemias and fcctal deaths, which are commonest in the last week or two of pregnamy, 
and avoids prolonged labour and obstetrical difficultly, but b open to the obiection 
that it may increase the neonatal death rate by adding prematurity to the babies’ 
difficulties. There b often a rapid fali in the mother’s insulin requirements early 
in the puerperium. 

Complications. — Diabetics appear more Ibble than normal persons to suffer 
from infections (particularly staphylococcal dun infections) pulmonary tuberculosis 
and urinary infections (commoner in women), from cataracts and from various forms 
of arterial degeneration. Diabetic ketosb and coma, nephropathy, neuropathy, 
retinopathy and a rare form of "true dbbetic otaract" may be regarded os true 
complications of diabetes. 

Diabcies and puhnonasy mfieroifow.— Diabetics should have their chests radio- 
graphed as a yearly routine, and pulmonary tuberculosis should always be remem- 
bered as a possible cause of unc-xplained loss of weight or deterioration in diabetic 
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control. Patients wth diabetes and active pulmonary tuberculosis should be treated 
with a liberal high carbohydrate diet and enough insulin to ensure good control. 
It is often necessary to give such patients two or three injections of soluble insulin a 
day, and to vary the dose frequently to obtain good control. It has been claimed also 
that isoniazid impairs carbohydrate tolerance and may increase insulin requirements. 
There is unfortunately a shortage of suitable accommodation where patients may 
get the most e-xpert control of both their tuberculosis and their diabetes. 

Arteriosclerosis and obhlerative arterial disease in the legs . — It is probable that 
diabetics are more liable than non-diabetics to all forms of arterial degeneration, 
including coronary and cerebral artery disease and obliterative arterial disease in the 
legs. The reason is unknown, as is the pathogenesis of arteriosclerosis in general. 
It has been suggested that arteriosclerosis b an integral and inevitable part of certain 
forms of diabetes, but some pbtrsidans with great experience believe that its onset 
is delayed by strict treatment. Obesity appears to be a factor, and this is an additional 
reason for encouraging obese diabetics to reduce their weight. 

Obliterative arterial disease in the legs presents in diabetics more often as 
gangrene than as intermittent claudication. The reverse is the case in non-diabetics. 
Arteriography sho^\s that this is due to the fact that the obstruction in the arteries 
of diabetics is usually in peripheral vessels, rather than in the femorals and 
popliteals. The incidence is related to age rather than to the severity or duration 
of the diabetes. 

Many of the complications of poor circulation in the feet, infected corns, calluses 
and ulcers — all of which may lead to gangrene — can be prevented by foot precautions. 
Older diabetics should be taught to tvash, dry and powder their feet dauy. Drying 
and powdering between the toes is particuUrly important to prevent fun^s infesta- 
tions, which may be the start of septic infection and gangrene. Toe-nails should be 
cut carefully straight across by someone with good eyesight, and corns should be 
treated cautiously by experienced chiropodists. 

The treatment of intermittent claudication does not differ from that in non- 
diabctics, and drugs are equally ineffective. Good control of the diabetes and the 
use of antibiotics has robbed diabetic gangrene of its worst terrors. Patients with 
localised areas of gangrene, usually of a toe, should be in bed with a cradle over the 
foot, which should be only lightly covered. The diabetes should be well controlled 
and antibiotics should be used secundum ortem to control infection. The gangrenous 
area can be kept clean and dr)’ with spirit or covered with tulle gras. If a radiograph 
shows there is no necrosis of bone, the most conservative surgery, merely nibbling ” 
at the gangrenous area, will produce excellent results. If necrosis of bone is present, 
the affected digit or portion of the foot should be amputated. Mid-thigh amputation 
is only necessary in a small minority of patients, %\hen all more conservative measures 
have failed. 

Diabetic coma . — Diabetic coma ts one of the most serious of medical emergencies 
and one with a considerable mortalit)', unless it receives skilled and speedy treat- 
ment and constant attention. It cannot be emphasised too often, therefore, that 
most cases of diabetic coma are preventable. The e.xceptions are occasional patients 
with undiagnosed diabetes, who present in coma without ever having consulted a 
doctor, and a few patients who are either too stupid, too unco-operative or too ill- 
disciplined to learn to avoid it, however much effort is expended on their education. 
Coma can occur if a patient has an infection or if he stops taking insulin, but it occurs 
most commonly from a combination of these causes. A patient with an infection 
cannot eat his normal diet, and therefore stops taking his insulin. Many cases of 
coma would be prevented if both doctors and patients understood how to deal with 
infections and intercurrent illnesses as outlined on p. 431. 

The main clinical features of diabetic coma are listed in the following table and 
Contrasted with those of hjpoglycscniic coma, though the big difnculiy in practice 
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ia usually not in diagnosing beuvcen these conditions, but benrccn diabetic coma 
and other vaneties of coma occurring ia a diabetic. 



Diahttie. 

Hypoglycemic. 

History. 

Missed insulin. 

Missed meal. 


Infection, etc. 

Unusual exertion, etc. 

Onset 

Slow. 

Rapid. 

Skin. 

Dry. 

Sweating. 

Tongue. 

Drs’. 

Moist. 

Pulse. 

Small volume. 

Bounding. 

B.P. 

Reduced. 

Normal or raised. 

Breath. 

May be acetone. 

No acetone. 

Eyeball tension. 

Reduced. 

Normal. 

Respiration. 

Deep and slow *’ air hunger 

Rapid and shallow. 

Unne. 

Sugar. 

May be sugar. 


Ketosis 4 — p. 

No ketones. 

Blood sugar. 

Usually 400 mg. pet cent, or over. 

Less than 60 mg. per cent. 

Plasma CO^. 

Diminished. 

NormaL 


Diabetic coma is a major emergency and abould, if at all possible, be treated in 
a hospital with faalities for urgent biochemical investigations, but treatment should 
be bc^n without waiting for the results of such investigations. If the pracutioner 
is certam of the diagnosu of severe diabetic corns, he should give 100 units of soluble 
insulin before sending the patient to hospital. 

Wherever the patient is to be treated, he should be placed in a ivarmed bed and 
a specunen of unne should be obtained immedititcly by catheter. If blood sunr 
estimations are not available, the catheter should be left in posiUon, so that regular 
specimens can be obtained. 

Treatment consists in ; 

1. Adequate doses of insulin. Give 100 units (SO i.m. and 20 i.v.) as soon as 
diagnosis is made. Take blood for blood sugar. Ii this Is over 600 mg. per cent., 
give further 100 units by same routes. I^peat blood sugar at l^-hour intervals and 
adjust further insulin dosage accordingly. If no facilities for blood sugars, give 100 
units and then 40 units hourly. Amount of sugar in urine gives no indication of 
blood sugar until this falls below 300 mg. per cent. 

2. Replace water and salt deficiency. Set up intravenous drip and give normal 
saline, or better, " saline-lactate ” solution (Nabarro) consisting of: 

Sodium chloride . . S-S5 g. 

Sodium lactate .. 3-36 g. 

Distilled water to 1 btre 

Give 1 litre in 15 minutes, a second in the first hour and then continue more slowly; 
6 or 8 litres of parenteral fluid in the first 12 hours or bo is not an excessive amount. 
The blood pressure should be taken half-hourly, and if this falls or if other signs of 
circulatory collapse appear, blood (or dextran or plasma) should be given in place 
of the saline or saline lactate solution, 

3. Wash out stomach and evacuate colon. 

Patients in diabetic coma often have dilated stomachs containing quantities of 
fluid, which may be regurgitated and inhaled. The stomach should therefore be 
evacuated by stomach tube and washed out with viarm water, and the tube may be 
left in position to allow of repeated gastnc suction. Patients are also sotneumes 
extremely constipated, with palpable scybala in the colon. As soon as the patient 
is out of danger from ketosis and dehydration, olive oil should be given per rectum 
and followed by plain water encmata. 
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4. Look for and treat any infcctioru (botb, injection abscesses, pulmonary tuber- 
culosis, etc.) which may be present. Pciuciltin 500,000 imits b.d. should be given 
prophyJactically even if no ir^ection « found. 

5. When the blood su^ar begins to fall, or if blood sugars are not available, when 
the sugar in the urine diminishes, substitute 5 per cent, glucose for the saline or saline 
lactate solution, and give at the rate of 1 litre ev'cry 4 to 6 hours. Once the patient 
is consdous and the blood sugar is normal, give sips of water, followed by millc 
and fluid carbohydrate feeds. Transition to a normal diet can be conveniently 
planned by using the diets provided for the treatment of severe ketosb (p. 435). 

It is now known that once ketosis is controlled, the greatest danger is defidenty 
of potassium. Under ideal conditions, intravenous 5 per cent, glucose should be 
replaced by a solution containing glucose, potassium and other electrolytes, provided 
alwaj's the urinarj' output is normal. When such a solution is not available, 5 per 
cent, glucose should be used and potassium should be given by mouth as soon as 
possiWe. This can be given as potassium citrate 4 g. =60 grains t.d.s. or a drink 
containing glucose 50 g., dibasic potassium phosphate 2 g. in 500 ml. water flavoured 
with orange juice. Up to 2 litres of iliis mixture sliould be given daily for 2 or more 
daj'S or until the patient is taking a full diet. Patients who have been in deep coma 
should not be allowed to sit up or otherwise exert themselves for several days. 

compUcationt. — Impairment of vision in diabetics may be due to temporary 
changes in refraction, associated with change in water balance ; to lenticular opacities 
or to retinopathy. Slowly progressive impairment of vision is more often due to 
cataracts than to retinopathy. Rapid loss of vision, fortunately rare but sometimes 
leading to complete blindness, is usually due to advanced retinal disease. 

Transient cnan^tt in rf/rar/ibn.— Blurring of distant rision from myopia may 
occur in untreated diabetics, and the sudden onset of myopia in any patient should 
raise a suspicion of diabetes and lead to testing of the urine. But visual symptoms of 
this kind are commonly encountered shortly after starting treatment with insulin 
due to changes in hydration of the lens. The patient should be dissuaded from 
seeking glasses or new glasses until it is seen whether the blurring disappears after 
the diabetes has been satisfactorily controlled for 4 weeks. 

Leniia/Iar opacities . — ^Two kinds of cataract occur in diabetics. It is usually 
stated that ordinary senile cataract is commoner in diabetics than in the generu 
population, though this has been denied by one or two observers of Urge series, 
who claim that if suflicicntly careful examination is made, the incidence is about 
equal. The treatment is the same as in non-dUbetics. “ True diabetic” cataract 
or “ snow-flake ” cataract is very much rarer, and occurs in adolescence or early adult 
life. It is said that it is reversible and may improve or even disappear with strict 
treatment of the diabetes. 

jReiinopath^. — Diabetic retinopathy is commoner in younger patients than is 
generally realised. In older patients there is often a mixture of diabetic and hyper- 
tensive changes. 

The earliest and only specifically diabetic change is the appearance of capillary 
micro-aneurysms, tiny sharply defined rounded spots, venous in colour and much 
smaller than most hsmorrhages. These arc aneur^’sms of communicating branches 
between the capillaries of different layers of the retina. If carefully looked for, they 
can sometimes be seen as the only diange in the retin® of quite young patients who 
have had diabetes for a number of years. The later changes are round ” deep ” 
htemorrhages and small, irregularly shaped, yellowish-white, “hard” or “waxy” 
exudates. “ Fluffy ” or “ cotton wool ” exudates are occasionally also seen, even in 
the absence of hypertension. 

Some diabetics also show changes io the vans which may be proiiferative or non- 
proliferative. In the Utter, the veins in some areas may be “ beaded ", or overfilled 
and tortuous, or may be thrown into loops and colls. In the proliferative form. 
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“ retinitis proliferans ”, new vessels arc formed, which may in time grow into the 
vitreous. If vitreous hemorrhages then occur, organisation of the clot may lead to 
retinal detadimcnt ; retinitis proliferans with haemorrhages and retinal detachment 
being the usual cause of sudden and rapid deterioration of vision in diabetics. Su^ 
patients are also liable to glaucoma. 

In older patients, the picture of diabetic retinopathy is often complicated by the 
addition of hypertensive changes, narrowing of the artenoles, superfidm flame-shaped 
hannorrhages and " cotton wool ” exudates. It is likely that good control of diabetes 
dela>3 the onset of retinopathy, and it has been claimed that the earliest dianges in 
young diabetics are reversible by strict treatment. Once retinopathy has become 
established, stricter treatment of the diabetes makes disappointingly little difference. 

Retinopathy is probably part of a generalised vascular process, since capillary 
fragility as measured tn the arms is increased in diabetics mtb retinopathy. There 
is no evidence that drugs which may reduce capillary fragility, such as ascorbic acid, 
vitamin P and rutin, have any effect cm the course of diabetic retinopathy. 

Nephropathy . — If the urine of diabetics is tested for albumin as a routine at every 
visit, a surprising number ate found to have intermittent or continuous albuminuria. 
This may be due to cystitis, acute or chronic, pyelonephritis, nephritis, arteriosclerotic 
kidney, heart failure and so on. Symptomless urinary infections are common, 
particularly in elderly females. 

In 1934 Kimmelsticl and Wilson described an histological picture in the kidney 
cltaracteriscd by the presence of discrete islands or nodules of hyaline material in 
the glomenili. It is probable that this picture of “ intercapiUary glomerulosclerosis ”, 
at least in its severe forms, is confinea to the kidneys of diabetics, and is associated 
with a recognisable clinical picture. This has come to be known as dbbetic nephro- 
pathy and IS one of the diabetic's most senous long-term risks. Patients arc usually 
middle-aged or over, more often female than male, with a history of diabetes for 
many years. Intermittent or continuous albuminuria which may last several years 
witliout other signs, is followed by slight or massive csdema of the dependent parts, 
severe hypenension and retmopathy, which may be severe and lead to failing vision. 
Characteristically, the insulin requirements fall as the renal disease ads’ancts. When 
the cedema is gross, it is associated with low plasma protein, and can sometimes be 
controlled to some extent by a high protein, low sodium diet. Otherwise treatment 
has no effect, and death from renal failure, cardiac failure or cerebral hamorrhage 
occurs up to about 10 years from the first manifestation of a renal complication. It 
seems likely that intercapillary glomerulosclerosis and retmopathy are both mani- 
festations of a single vascular degenerative process. It is probable that really good 
control of the diabetes delays or prevents the onset of these complications, but once 
thev are established, control of the diabetes docs not prevent their progressive course. 

Neuropathy . — The manifestations arc protean. Absence of the ankle jerks with 
diminution or absence of the knee jerks, sometimes associated with some loss of 
vibration and deep pressure sensation in the legs, but without subjective complaints, 
is common in those who have had diabetes for some years. In addition, various 
pains and parffisihesise, usually in the legs, may occur with or without objective 
sensory changes. Occasionally severe bunting pain in the feet, worse or almost 
intolerable at night, may be complained of. In rare instances the neuropathy takes 
the form of an acute neurological illness with gross weakness of the legs, particularly 
of the quadriceps, so that patients may have to go upstairs on all fours. The legs 
show weakness, wasting, flaccidity, Irras of tendon jerks and various degrees of 
sensory loss. In some of these patients the pupils are irregular and react poorly to 
light; a neuropathic bladder may occur, ana the cerebrospinal fluid protein is 
raised, a syndrome which has been called '* diabetic pseudo-tabes Another curious 
feature is nocturnal diarrheea, which may be controlled by injections of liver extract. 
Isolated cranial nerve palsies which recover spontaneously are also seen. Impotence 
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can occur, but in general, impotence in diabetics is due more often to anzicty than to 
neuropathy. 

Diabetic neuropathies usually supervene in padents whose diabetes is badly con- 
trolled and are the one form of complication in which strict treatment will^brins 
about a remarkable improvemenL * 


SPONTANEOUS HYPOGLYC/EMIA 

Mild hypoglycmmta some time after meals or in association with emotional 
upsets is fairly common in unstable asthenic individuals. Such people discover 
that carbohydrate relieves their symptoms. Ingestion of carbohydrate then leads 
to a rise in blood sugar followed by a compensatory overproduction of insulin 
a fall in blood sugar and return of hypoglycaemic symptoms, further ingestion of 
carbohydrate and so on. A similar mechanism is thought to operate in the oo?t 
gastrectomy dumping syndrome (p. 587) in which hypoglycsmic sj-mptoms mav 
occur shorriy after meals. Both tiiese conditions can often be relieved by a hieh 
protein, low carbohydrate diet, avoiding particularly sugar and easily assimilaole 
forms of carbohydrate. 

By comparison other causes of spontaneous hypoglycmmia are excessively rare 
It is found as a curiosity in hypopituitarism and bypocortico-adrenalism (failure of 
pituitary-adrenal blood suMr raismg mechanism) in advanced liver disease (failure 
to store glycogen), von Gierke’s disease (abnormal fixation of liver glycogen) 
possibly in cases of very severe renal glycosuria, and finally in byperinsulinisn(’ 
It is important that hyperinsullnism should be diagnosed since a progressive and 
fatal condition can then sometimes be completely relieved by surgery. 


HYPERINSULINISM 

Etiology and Pathology. — Hyperinsullnism is usually due to a small islet- 
celled adenoma (1 to 2 cm. diam.), which probably has no predilection for any 
part of the pancreas, but is more likely to be found when it is in the body or tail. 
Occasionally t\vo or three such adenomata are present. More rarely the tumour is 
a carcinoma and metastasises to the adjacent lymph glands and the liver. Occasional 
cases have been attributed to generalised hyperplasia of islet-ccll tissue. 

Symptoms. — The main difficulty in diagnosis is that patients with attacks of the 
kind of symptoms usually associated with hypoglycamia (apprehension, tachycardia, 
shakiness, sweating, weakness and fainting) nearly always turn out to have the func- 
tional hypoglycaimia mentioned above, whereas patients with isict-cell tumours are 
apt to present with bizarre attacks or peculiar neuro-psychiatric manifestations, which 
are easily misdiagnosed as hj'sferia, epilepsy, alcoholism, cerebral tumour (particu- 
larly hypothalamic tumour) or psychosis. It is, therefore, in neurological, neuro- 
surgical and psychiatric departments and in the observation wards of mental hospitals 
that such patients are likely to be found. Tliis diagnosis should be considered in 
any peculiar neuro-psychiatric illness, particularly if associated in the earlier stages 
"ith episodes of change of mood or loss of consciousness, in which sweating is noticed. 
Later convulsions and irreversible neurological changes or psychosis may be added. 

Diagnosis. — ^The diagnosis of hyperinsulinism is confirmed by the finding of a 
blood sugar of less than 50 mg. per 100 ml. in an attack, and by prompt recovery, 
at least in tlie early stages, on administration of large quantities of glucose intraven- 
ously. It is, how ever, important to remember that when a patient has been comatose 
from this cause for some time, intravenous glucose may not cause rapid impro\ ement, 
and a random blood sugar may not always be at a hjpoglycarmic level- 
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> probably have little effect, but sweetbreads, liver, kidne>*s, fish roes, tripe may be 
: actively liarmful. Spirits have little effee^ and gout was almost unkno^m m ScoUand 
, when It was common in England. Beer is mu^ more potent and is probably partly 
, responsible for the prevalence of gout in England and Germany. The strong wines 
I like port and sherrj', and the red wines such as Burgundy and claret, arc also probably 
Z responsible for evoking some gout among the well-to-do classes, and champagne has 
' a bad reputation. The light white wines like Gra%'es and hock and cider are less evil. 
Gout was formerly verj' common among lead workers in England, and the cessation of 
serious poisoning may be another cause for the decrease in gout. Trauma plays a 
• great part in the causation of the acute attack. The big toe may be affected so fre- 
quently because of the pressure of the boot. An injured joint may be the seat of the 
first attack of gout. Syringing the ear of a gouty patient for cerumen w'as followed 
by an acute attaclc in the external auditory meatus (A. E. Garrod). Local sources of 
infection arc very common among gouty patients, e.g. septic gums and tonsils. 

Physiology and Pathology. — The fact tliat sodium biurate was deposited in 
and around the joints suggested that uric add played an essential part in the causation 
of gout. After A. B. Garrod (1848) had demonstrated by means of his thread test 
that the blood of gouty patients contained uric add in abnormal qualities, the hypo- 
thesis seemed to be proved. The problem is, howc%'er, not so simple as was thought 
at first. 

The uric add which is excreted in the urine of healthy people on an ordinary 
mixed diet comes from two sources, exogenous and endogenous. \N'hen all the 
exogenous sources of uric add, e.^. meat, fish, sweetbread, tea and coffee, etc., are 
removed from the diet the output sinks to a level of 0-5 to 0*7 g. per day. The amount 
is fairly constant for each individual. If all proteins are removed from the diet, the 
endogenous uric acid output falls to a lower level tlian before (Folin). The removal 
of carbohydrates and a reduction of tlie caloric value of the diet also cause a decrease 
in the endogenous uric add output to the lower level (Graliam and Poulton). The 
endogenous uric add output is believed to come from the breakdown of the cell 
nuclei of the body, i.e, wcar-ond-tear, but it can also be synthesised from histidine 
and arginine (Hopkins and Ackroyd). When the exogenous purines are eaten, or w’hen 
uric acid is injected, there is an increase in the uric add output, but the whole of the 
uric add is not excreted in one day. If dnehophen is given at the same time, the 
excretion-rate of the uric add is increased. 

The blood always contains unc add, and the limits of normal variation in health 
are 1 to 3 mg. per 100 ml. The total uric add in the blood of a man weighing 
10 St. 3 lb. or 65 kg. would be 50 to 150 rog., assuming that the blood constitutes 
iV of the body weight, i.e. 5000 ml. 

In cases of gout there is usually a considerable increase in the amount of uric 
add in the blood. Before an attack the blood may contain 4 to 6 mg. of uric add 
per cent., though occasionally between the attacks there may be no increase. The 
uric add may also be increased in some people who have ne\-er liad gout ; as, in 
Icukjcmia, where there is a great destruction of leucocytes, and in cases of renal 
failure. The increase in the unc aad in the blood is, therefore, not pathognomonic 
of gout, although it is extremely suggestive of it. 

In gout the output of uric acid vanes widely. It may be quite small in amount, 
less than 0-2 g. per day, or it may be equal to that excreted by healthy people. Before 
the atta^ of gout it b usually very small in amount, but the paroxj’sm always causes 
a great Increase in the output for a few da)’s only. When purme bodies are eaten by 
a gouty patient, or if uric add is injected, there b great delay in the excretion of uric 
acid. If dnehophen is given at the same time, the uric add b excreted much more 
quiddy. The diminution in the uric add output may be due to an increased destruc- 
tion in the ^dy or to its retention by the kidneya. There b no evidence of increased 
destruction in the body, as the blood of a patient before an attack may contain 4 to 
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6 mg. of uric acid per 100 ml. This su^ests that the uric acid is retained by the 
kidneys. Wlien cinchophen is given to a parient whose blood contains 4 to 5 mg. 
per 100 ml. uric acid there is a great increase in the uric add output and a decrease 
in the uric acid in the blood (Folin and Lyman). The “ extra ” uric add excreted in 
6 days was 1-9 g., wWle the blood uric acid decreased from 4-5 mg. to 2-9 mg. per 
cent. The “ extra *’ uric acid must come from tlie uric add “ pool ” in the body, 
as the blood docs not contain enough uric acid (Graham). 

The evidence points to the view that although gout cannot exist In the absence 
of excess of uric add in the blood yet uric acid is not the cause of gout. 

The essential change is the deposition of uric add as sodium biurate in the joints. 
The sodium biurate appears to be plastered over the surface of the cartilage, but on 
microscopical examination it is seen that there is a layer of cartilage over the deposit, 
which is always interstitial. The deposits may be quite small or enormous. In 
severe cases the structure of the bones is destroyed and replaced by sodium biurate. 
The ligaments, tendon sheaths and bursx are also infiltrated. The big toe joints 
may contain sodium biurate, although the patient has never had an acute attack of 
gout (Norman Moore). The skin covering a tophaceous deposit may ulcerate and 
break doun, and small masses of sodium biunstc may be discharged (chalky gout). 

Tophi . — Sodium biurate is also deposited in the cartilage of the ear, especially 
in the outer margin of the pinna. The tophi appear as wmte nodules from which 
uric acid crystals can be recovered. They also give tlie murexide lest and a blue 
colour with Folin’s phospho-tungstic reagent 

The Hdnne . — An uratic deposit may occur in the pyramids. Norman Moore 
found It in 12 out of SO cases. WeU*marked changes of chronic interstitial nephritis 
are often found. 

Symptoms. — The earliest sign of gout is sometimes the deposition of sodium 
biurate in the cartilage of the ear (tophus). This stage usually passes unnoticed, but 
is sometimes accompanied by an intolerable itching or tenderness. 

Acute Bout. — ^I’he first attack of “ dasslcal ” gout usually occurs at night. There 
may have been a few preliminary symptoms, such as dyspepsia, slight pain in the hands, 
and irritability of temper, but the patient goes to bed feeling well. “ The patient 
suddenly wakes with pain, more or less intense, generally in the ball of one great toe, 
frequently accompanied with a slight shivering ; the pain in the toe graduallymcrcascs 
and is attended with a sensation of burning, throbbing, together with great tension 
and stiffness ; heat of skin and otlier symptoms of febnie disturbance usually follow 
the sliivcring, accompanied with a considerable degree of restlessness ” (A. B. Garrod). 
The temperature is raised to 101* or 102® F., but after a few hours the patient begins 
to sweat and finally falls asleep. “ In the morning the toe is swollen, the skin shiny, 
tense and dark red, and the whole joint is extremely painful ” (A. B. Garrod). Usually 
the acute pain lessens in the daytime, but returns witlx great violence in the night 
hours. The temperature remains Jiigh and the temper of the patient is irascible in 
the extreme. The attack may last many days or pass away in 2 days. When the 
atuck is ceasing " the inflamed joint becomes less intense and swollen, and pitting 
is resdiiy produced on pressure ” (A. H. Garrod). The attack may spread from fie 
great toe to the other joints of the tarsus or to other joints of the body. The first 
joint of the big toe is most commonly affected. The ankles, knees and small joints 
of tlie hands and wrists are next in the order of frequency. 

During the attack there may be a considerable degree of leucocytosis, 20,000 to 
25,000, and all but 2u00 to 5000 arc polymorphonuclear cells as the lymphocytes 
and other cells arc unaltered by gout. The uric add output, which was low before, 
is grc.itly increased for a few days. Sodium biurate is deposited in the cartilage of 
the joint and head of the bone and in the tendon shcatlxs, but the swelling and siiltness 
may eventually disappear completely, acute attack may be complicated by a 

severe gastro-intestinal disturbance, and there may be other symptoms, sucli as 
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dyspnoea, delirium and coma, but tliese are probably due to a coincident uncmia. 
Phlebitis of the veins of the limb may be a complication of an acute attack. 

After the attack, whether as tlie result of illness or as a consequence of the simple 
living which the patient has endured, the general health of the patient is much im- 
proved. The attack usually occurs in the spring and autumn. The second attack 
may follow at once, or may be delayed for many years. 

Chronic gout . — ^After several attacks, cspcdally if badly treated, the joint may not 
recover completely. The deposits of urates occur in tlic ligament and capsule, as 
well as in the articular cartilages and bones. The joint, therefore, becomes su-ollen 
and irregular in its shape. The urate is especially deposited in the burss about the 
joints. In the ad\'anced stages the skin over the uratic cleposits breaks do\\-n and 
masses of chalky material are extruded, and the wounds heal with difficulty. ITie 
general health of the patient suffers after several attacks and does not recover com- 
pletely. Dyspepsia is complained of, and the patient may show signs of high blood 
pressure and anerial disease. The urine is increased in amount, and may contain 
albumin and casts. 

Irregular gout . — Almost any sjTnptom or physical sign which occurred in a person 
who was of a gouty disposition was formerly ascribed to gouL Cutaneous eruptions, 
such as eczema, gastro-intestinal disorders, cardio-vascular symptoms and pericarditis, 
headache, migraine and neuralgb, were all thought to be gouty. A gouty patient 
may develop any of these diseases, but the belief that there is a generd type due to 
wut is now regarded as unfounded. The urine is usually acid, and on cooling often 
deposits uric acid crystals. This does not mean that there is an excess of unc acid 
in tlie urine, but that the urine is too add to keep it in solution. On beating the 
urine the urates are re-dissoIvcd- Gouty persons may suffer from calcult. Glycosuria 
occurs in some cases, but usually responds readily to treatment. Albuminuria and 
casts are present when the kidneys are also affected. Elderly persons often suffer 
from chronic bronchitis. Gout has been accused of rendering patients more disposed 
to iritis, retinitis and glaucoma. It is possible that iritis and retinitis can have a gouty 
basis though they may arise independently. 

Diagnosis.— The diagnosis in a case of classical gout, wth recurring attacks of 
ortbriUs in the toe or tarsus, is easy, espedally If the patient comes of a gouty stock 
or indulges in good living. The joints of the oands affected are usually asymmetrical 
in shape and in distribution unlike those of rheumatoid arthritis. The presence of 
tophi IS proof positive that the patient is a subject of gout. Tophi must be disttn- 
guisheil from Woolner's tip, fibroid nodules and sebaceous cysts, and in cases of 
doubt an examination should be made for the crystals of sodium blurate with the 
microscope, and for uric add with the murexide test or Folin’s phosphotungstic 
reagent- The blood uric acid should be estimated in all cases of doubt, and if more 
than 3 mg. per cent, is found the case b probably one of gout ; it may be normal in 
amount just after an acute attack. It must be remembered, however, that tlie uric 
acid in the blood is increased in cases of chronic intcreUthl nephritis, ^\^ule it is 
certain that gout does not occur in the absence of an increase of uric add in the blood, 
the presence of excess of uric acid in the blood does not exclude the presence of 
other diseases. 

Classical gout is much less common than it was, and the modem tendency is to 
overlook the disease. In the severe cases, in which the joints arc severely damaged, 
the radiographic appearances are very striking. There are dark “ punched-out ” 
areas, where the sodium biurate is deposited m large amounts, repladng bone or 
cartilage, since sodium biurate is not opaque, like the caldum ion. In the less severe 
crises there may be — (1) Upping at the articular margins ; (2) a localised atrophy of 
the bone ; (3) a narrowing of the joint space. 

Prognosis. — ’If a patient has once had an attack of eout he will always be liable 
to another attack, unless he alters his way of life. The frequency and severity of the 
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rate from cardio-vascular diseases is some 60 to 70 per cent, greater in the obese 
than in the normal. 

Symptoms^ of obesity. — General lassitude and weariness, dppncca on exertion, 
aches and pains, particularly in the knees and lumbar spine, maceration and infection 
of the skin, and sometimes cedema of the ankles, are the main complaints of the obese. 
In addition, however, there may be symptoms associated with hypertension or diabetes 
mellitus, conditions closely associated with the obesity itself. 

The pain in the knees and back is not surprising when one considers the extra 
weight which has to be carried, 4 or 5 stones (56 to 70 lb.) being not at all uncommon. 
This alone will tend to produce dyspneca, but the position is aggravated by the extra 
blood flow required through the adipose tissue — it has been estimated that there 
are about 25 miles of blood vessels in every 30 lb. of adipose tissue. This extra 
strain on the cardio-vascular system is probably one of the reasons why obese people 
are relatively poor operative risks, and why they do not stand infections such as 
pneumonia at all well. 

Treatment. — ^There are two main factors to be considered, (1) to correct any 
obvious underlying cause and (2) to restrict the daily calorie intake below the daily 
caloric Tcquircments. 

When there is any obvious endocrine disturbance the main line of treatment must 
be to correct it. Psychological disturbances may exist, but they do not usually requite 
prolonged psychiatric treatment. In the vast majority of cases, however, the main 
line of treatment will consist in a considerable restriction of the calorie intake. Many 
diets have been devised for this, but it is often very difficult to ensure that the patient 
will adhere to them satisfactorily — mainly because of the rigidity or, failing tills, the 
complicated nature of the instructions. For this reason a considerable contribution 
was made by Marriott when he introduced the diet shown below. This is suitable 
both for simple obesi^ and for obese pauents with diabetes mellitus who do not 
require insulin. A patient will generally lose at least 2 Ib. per week when on this diet. 

REDUCING DIET 

[Devtstd by H. L. Marriott (1949), BM.J., ii. 18) 

1. Eat or drink as much as you like (or can get) of : 

Lean meat, poultry, game, rabbit, hare, liver, kidney, heart, sweetbread — 
cooked m any way, but fcithout addition of jlour, hreadervmis or thick 
sauces. 

Fish (not tinned), boiled or steamed only ; no thick sauce. 

Eggs, boiled or poached only. 

Potato^, boiled, steamed or baked in skins, but not fried, roast, saute or 
"chips"; not potato froroder, 

Ollier vegetables of all kinds (fresh, tinned or dried), cooked in any way 
not involving the use of fat. 

Salad and tomatoes without oil or mayonnaise. 

Beetroot, radishes, watercress, parsley. 

Fresh fruit of any kind, including bananas. Also bottled fruit if bottled 
without sugar. Not tinned or dried fruits (including dates, figs and raisins). 

Sour pickles, not sweet pickles or chutneys. , 

Clear soup, broth, " Bovril ”, “ Oxo ”, ** Marraite ”. 

Salt, pepper, mustard, vinegar, Worcester Sauce (no other sauces). 

Saccharin for sweetening. 

Water, soda-water and non-sweetened mineral waters. 

Tea and coffee (milk only as allowed below). 

2. You may have milk (not condeos^ up to half a pint daily. No cream. 

3. You may have three very pieces of bread per day, and take them either 
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one at each main meal or all three at one meal as desired (*' very small ” means not 
exceeding 1 os:.). 

4. You may have nothing else xchateeser : particularly note that this means : 

No butter, margarine, fat or oil (except for cooking meat, not fish). 

No sugar, jam, marmalade, honey, sweets, chocolate, cocoa. 

No puddings, ices, dried or rinoed fruits, nuts. 

No bread (except as above), cake, biscuits, toas^ patent reducing breads, 
cereals, oatmeal, “ Allbran “ Ryvita ", “ Vita Wheat 

No barley, rice, macaroni, spaghetti, semolina, sausages, cheese. 

No cocktail savouries, alcohol (beer, cider, wines and spirits). 

Weigh before you begin, and thereafter weekly, on the same scales in the same 
clothes, and at the same time of day. 

It may be necessary to help the patient by diminishing the appetite and this can 
be achieved by giving 5 to 10 mg. of dextroamphetamine sulphate about 30 minutes 
before each of the main meals of the day. It should not be given too late in the day, 
however, to those patients in whom it prevents sleep. It must also be emphasis^ 
to the patient, who usually wants an easy way to slim, that this drug U no substitute 
for cutting down the food intake, that it is, in fart, given in order to help the patient 
to cut down the food intake. To instil a real desire to lose tceigkt is an absolutely 
essential beginning to successful treatment. 

Restriction of fluids is sometimea advocated, but there is little point in this. 
Fluid retention does not cause obesity. The main virtue of restricting fluids with 
meals is that dry food, which cannot be washed down, is not quite so attractive and 
thus less will probably be eaten. It is quite often observed that an obese person 
Mill maintain Nvcight for anything up to 2 weeks even though the calorie intake is 
Considerably less tlian the energ)' expended. This is due to fluid retention, and if 
the patient is folloM'cd for long enough it will be found that the retained fluid is 
always ultimately eliminated. 

Results of treatment. — Some obese patients feel lightheaded at times while they 
are losing weight and most of them feel the cold. At first it requires much effort 
of will to restrict the food intake, but the ability to do this improves with training. 
The improvement in general well-being is often quite remarkable and quite enough 
to illustrate to the patient how important it is to be rid of the excessive weight. \Wien 
diabetes mellitus is present the symptoms usually recede and sometimes even the 
glucose tolerance test will become normal. \Vhere a patient is hypertensive the blood 
pressure nearly always falls and s)'raptoins such as headache frequently disappear. 

LIPODYSTROPHIA PROGRESSIVA (BARRAQUER— SIMMONS’ 
DISEASE) 

Definition. — ^Thls is a condition in which there is loss of subcutaneous fat, the 
loss usually being confined to the upper part of the body. 

Aitiology. — ^About 80 per cent, of die reported cases are females. The onset 
tends to occur in early life, in about half of all cases being before the age of 10 years, 
and in about three-quarters before the age of 20 years. In the relatively few males 
who have been reported with the condition, the onset was before the age of 10 years 
in nearly 90 per cent 

A history of infection preceding the onset has been frequently noted, but in vnew 
of the frequency of infections in childhood there seems to be no convincing evidence 
that these mfections ivere causal. 

Two endocrine abnormalities have been noted to occur in a significant proportion 
of cases, namely, hyperthyroidism and dther frank diabetes mellitus or a high blood 
sugar curve, which is sometimes of the “ lag ” Q^e. Insulin resistance is sometimes 
found in those cases which have diabetes mellitus. 
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Symptoms and Signs. — Apart from the psychological disturbances resulting 
from the abnormal appearance^ tlicrc are no real wmptoms associated the disease, 

the patients being in good health ; patients in whom there is either associated hyper- 
thyroidism or diabetes mellitus may, of course, have symptoms and signs associated 
with those conditions. 

Characteristically, there is a great loss of subcutaneous fat from the face, neck, 
upper limbs and trunk, whereas the buttocks and legs may be normal or even have 
some excess of fat. Tlie loss of fat gives a superhci.al appearance of emaciation, but 
closer inspection reveals the muscles to be normal in size and the outlines of the more 
superficial ones can readily be seen through the skin. 

Occasionally cases are seen where the fat has left the lower limbs and is normal 
on the upper part of the body. It has also been suggested that the relatively common 
condition in females of obesity of the lower limbs associated with a normal amount 
of fat on the upper part of the body may be an allied condition. 

There is no treatment, the condition, once established, remains more or less 
stationary, and the expectation of life is unafTected by the lipodystrophy. 

THE LIPOMATOSES 

Lipomata, simple encysted fatty tumours, may occur in the subcutaneous tissue 
or in the fatty tissues associated with the interna! organs ; they nuy be single or 
multiple. Usually they are painless, but occasionally a dull ache may be experienced, 
and sometimes the tumour may be quite painful when palpated ; when present in 
an internal organ pressure symptoms may be produced. 

Fatty tumour formation sometimes occurs symmetrically round the neck at 
times descending on to the trunk. This occurs more frequently in males than io 
females and the main complaint is of the disfigurement produced oy the tumour. 

Geobce a. Smart. 

GLYCOGEN DISEASE 

Synonyin.—Von Gierke’s Syndrome. 

A rare disease of metabolism due to a congenital abnormality of the enzyme 
system concerned with the break-down of glycogen which therefore accumulates in 
the tissues or organs affected. It was first recognised by Von Gierke and is sometimes 
called by his name. There are probably several clinical or clinico-pathological 
varieties of the disorder. It occurs in both sexes, may be familial and is thought to 
be inherited as a Mendelian recessive. 

Pathology. — Abnonnal deposits of glycogen arc found in the affected organs — 
liver, kidney, heart — which arc therefore enlarged. 

Clinical Features. — The child is smaller, and the affected o^an is larger, than 
normal. Sudden death may reveal the so-called " idiopathic hypertrophy of the heart ” 
as one type of the disorder. The commonest, however, is when the liver is mainly 
involved. A large abdomen is found to contain a large, smooth painless liver. The 
child is stunted in growth but well covered widx subcutaneous fat. The fast'mg 
blood sugar will be found to be low and the normal rise after the injection of adrenaline 
is absent or diminished. Acetone is frequently present in the urine and the breath, 
heavily increased by infection, from which the child eventually succumbs. Undue 
fatigue is often noted : hypoglycmraic convulsions have been described. There is 
no treatment which affects the course of the disease. Alan Moncrieff. 

DISORDERS OF PORPHYRIN METABOLISM 

Porphyrins art tetrapyrrolic pigments wtuch are formed mostly during the syn- 
thesis of the hierooproteins — hemoglobin, the cytochromes and other enzymes. Four 
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stereoisomers of the basic porphin nucleus are theoretically possible, but only types 
I and III are known to occur naturally and only porphyrin III is utilised for fijem 
synthesis. It is believed that uroporphyrin III is the first recognisable porphyrin 

E reduced in the bone marrow. It is decarboxylated to coproporphyrin III and the 
itter transformed to protoporphyrin and then hsem. Uroporphyrin I, formed as a 
by-product, may be the precursor of coproporphyrin I wmch is normally excreted 
in the urine. The pigment hjematoporphyrin, which was formerly confused wth 
protoporphyrin, does not occur in nature and the term “ hsmatoporphyrinuria ” is 
thereiorc a misnomer. 

Porphyrinttria implies an excess of porphyrins, mainly coproporphyrin, in the 
urine. It is usually symptomatic of anxmia, liver disease, infectious diseases and 
various intoxications. Thus in lead poisoning an abnormal amount of coproporphyrin 
III is excreted, and its estimation in the urine is as sensitive for diagnostic purposes 
as the finding of punctate basophilia in the blood (see p. 368). 

Porphyria is an inborn error of metabolism in which there is abnormal production 
or failure of utilisation of certain porphyrins and in which large amounts of uro- 
porphyrin appear in the urine. Waldenstrom (1937) recognises three main varieties, 
rorphyria congenita, Porphyria cutanea tarda and Porphyria acuta. 

1. Porphyria congenita is a very rare hereditary disease which manifests itself 
early in life. Porphyrins, predominantly uroporphyrin I, are found in the bones, 
the teeth and the urine, which are in consequence red or chocolate brown in colour. 
There is marked photosensitivity with cicatrisation of the skin, loss of digits and 
hypertrichosis. 

2. Porphyria cutanea tarda usually appears in early adult life. Photosensitivity 
recurs intermittently and may be accompanied by abdominal colic and jaundice. 
During the attacks, porphyrins are diverted from the faces to the urine, due possibly to 
episodesof hepatic insufficiency. Many complex porphyrins have been isolated from the 
urine including uroporphyrins I and III, and in some cases porphobilinogen ( see below). 

3. Porphyria acuta is the commonest and most important of the porphyrias, acute 
attacks usually occurring in patients between the ages of 20 and 30 years. The dis- 
order is familial and in some cases symptomless, although there is evidence that, in 
these, attacks may be precipitated by certain drugs such as the barbiturates. Latent, 
abdominal, nervous, classical and comatose forms have been described. In classical 
attacks of acute porphyria there is severe burning or colicky abdominal pam, vomiting 
and constipation with, as the disease progresses, involvement of the nervous system 
giving rise to paralysis of the limbs and trunk and later of the cranial nerves. Psycho- 
logical disturbances, tachycardia, hypertension and signs of angiospasm are not 
unusual. Remissions in the progress of the disease are sometimes dramatic, but the 
ultimate prognosis is poor, death in respiratory failure being the usual outcome. 
The urine is reddish broivn or purple in colour, either when passed or after standing 
for some hours. It invariably contains porphobilinogen, which is colourless, but 
which becomes converted into uroporphyrin III either in the bladder or after the 
urine has been voided. The finding of porphobilinogen in the urine is specific for 
acute porphyria and some cases of porphyria cutanea tarda. It gives a red Ehrlich’s 
aldehyde reaction but differs from urobilinogen in being inextractable by chloroform. 

OTHER DISORDERS OF METABOLISM 
The following disorders of metabolism are discussed elsewhere : hajmochrom- 
atosis (see p. 680), congenital mcthxmoglobinseinia (see p. 751), the Fanconi 
syndrome (see p. 1179), cystinosis (see pp- 1107 and 1179), cystinuria (see 
p. 1140), alkaptonuric ochronosis (see p. 1105), albinism (see p. 1203), phenyl- 
ketonuria (see p. 1686), amyloidosis (see p. 1131) and disorders of lipoid metabolism 
(see p. 783V Don.\ld Hunter. 
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DEFICIENCY DISEASES 


THE VITAMINS 

Definition. — ^Vitamins are organic substances, distinct from proteins and carbo- 
hydrate, which are present in small quantities in food and which are necessary for 
the normal nutrition of the body. A substance which by this definition is a ntamin 
for one species of animal, is not necessarily so for another. For example, ascorbic 
acid or vitamin C is a vitamin for man and for guinea pigs, but not for dogs or cats. 

The vitamiru can be diNddcd into those which are svatcr soluble and those which 
are fat soluble. Since their nature was at first quite unknown, they were labelled 
with the letters of the alphabet— A, B, C, D, more or less in the order of their dis- 
covery. It was soon clear, however, that ^ese were not all pure substances, and with 
farther discovery and labelling in difierent centres, the nomenclature became chaotic. 
It is therefore preferable to refer, where possible, to the established chemical name 
of the vitamin. This is especially important for members of the B complex, but not 
for the fat soluble vitamins, since here the various members of a given group have a 
qualitatively similar phv-siologlcat action. 

Vitamin d^ciency aueases . — If the diet contains less than the requisite minirnum 
of a vitamin for long enough, symptoms and signs develop. Although disease entities 
are ascribed to various %itamin defideocies, sud> pure denciendes rarely occur except 
under experimental conditions. 

Such dietetic defidencies are rare in the British Isles where vitamin deficiencies 
are most commonly associated with conditions interfering with absorption, sucli as 
steatorrheea. Where dietetic defidendes do exist they are usually associated witli 
some social or psychological abnormaliQr, such as chronic alcoholism or dietary fadistn. 

THE FAT SOLUBLE VITAMINS 
VITAMIN A 

This substance is cxintaincd in liver (the richest source in the normal diet), butter, 
cheese, eggs and fish liver oik. It can be formed in the body, however, from the 
carotenes, and good sources of these are green vegetables, apricots and red palm oil. 
The international unit of vitamin A is the equivalent of 0'6 mtcrograms of ^-carotene. 
There are two very similar compounds, both having a similar physiological action. 
One, vitamin A,, is found in mammals and salt-water fish, whereas the other, vitamin 

is found ia fresh-water fish. 

Vitamin A can be estimated in the plasma, and the curve obtained by frequent 
plasma estimations after an oral test dose is frequently used as an index of the effi- 
ciency of fat absorption. The mliuinal drily dose required to protect against defi- 
ciency has been shown by human experiments to be about 20 I.U. per kg., or 1300 
I.U. for an adult man. In order to allow for storage and to supply a safe margin, 
however, about 2500 to 5000 I.U. per day of vitamin A should be ingested. If 
live carotenes are the sole dietary source then the intake should be about 7500 to 
10.000 I.U. 

Vitamin A forms part of the molecule of rbodopsin or visual purple, and hence 
one of the first signs of deficicnej* is a lugh dark-adapted rod threshold. This is not 
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the same as poor night wsion, although naturally night vision is inevitably poor 
•when the dark-adapted rod threshold is very high. Psychological factors, however, 
are very important in detennining how well a person can manage in the dark, and 
may well result in complaints of defective night vision in the absence of vitamin A 
deficiency. 

Other manifestations in man of vitamin A deficiency are xerophthalmia, follicular 
hyperkeratosis of the skin and keratinising metaplasia, particularly of the respiratory 
epithelium, the urinary tract and the pancreas. Xerophthalmia is the most serious 
of these lesions. Keratinisation of the cornea and conjunctiva occurs, and also Bitot’s 
spots, which are tliickened, opaque, triangular lesions of the conjunctiva. Infection 
may supervene to cause a panophtlialmitis and resultant total destruertion of the eye. 

Hyperkeratosis of the hair follicles, particularly on the extensor surface of the 
limbs, producing the so-called goose skin or phrynoderma also occurs, but it is not 
absolutely certain that this is entirely due to vitamin A deficiency'. It was not pro- 
duced in experimental vitamin A deficiency when this was studied at Sheffield. 

Changes in the respiratory epithelium have been described in children, and it 
has been suggested tliat vitamin A deficiency, resulting from malabsorption of fat, 
may be a factor in producing the lung infections associated with congenital cystic 
disease of the pancreas. 

Vitamin A deficiency resulting from faulty diet, is practically never seen in 
European communities. It is, however, prevalent in parts of Asia, notably in China 
and India, and in Africa. 


VITAMIN V 

Vitamin D is found in large quantities in cod liver oil, and it is present in small 
quantities In certain foodstuffs such os milk, cheese, butter and eggs. 

Furthermore, it is synthesised from various sterols by the action of ultra-violet 
light, and this reaction occurs both when suitable foodstuffs are irradiated and in 
the skin when sunlight falls upon it. 

When cholesterol is irradiated, a compound called calciferol or vitamin is 
obtained, which is active in man but not in chickens. Irradiation of 7-dchydro- 
cholestcrol produces another compound, vitamin D 3 , which is effective in man, 
animals and chicks ; this is the compound found in fish-liver oils. 

Vitamin D is expressed in International Units, one of which is equivalent to 
0-025 micrograms of calciferol. The minimal daily intake is difficult to define, partly 
because of the variable amount synthesised in the skin and partly because the require- 
ments vary to some extent according to the composition of the rest of the diet; 
400 I.U. per day from birth to the age of 20 years is recommended by the Food and 
Nutrition Board of the National Research Coundl of the United States of America. 

The exact mode of action of vitamin D b not kno^vn, but it is necessary for the 
correct absorption of calcium from the gut and it may also increase the reabsorption 
of phosphate by the renal tubules. Defidency results in rickets in the growing child 
and in osteomalada in the adult. 

As would be expected, deficiency of this vitamin is seen most frequently in coun- 
tries with relatively small amounts of sunshine. The soot and grime of industrial 
areas also tend to mtensify the situation, since, when these are present, most of the 
ultra-violet is absorbed from sunshine. This defidency of sunshine is largely counter- 
acted by children taking vitamin D concentrates, particularly during the winter. 

Overdosage with vitamin D can pvc rise to serious intoxication. Nausea and 
vomiting, together with muscular weakness are usually the first symptoms. The 
serum calcium is raised and widespread metastatic calcification occurs, particularly 
in the blood vessels and in the kidneys, where there may be a serious decrease in 
function. 
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VITAMIN E 

Vitamin E is found in the germ of cereals, and in green vegetables. There arc 
several compounds which have vitamin E actlvi^. They arc alltocopherols, and of 
these, alphatocopheroV is probably the most potent. 

Vitamin E acts as an antioxidant, preserving vitamin A and delaying the onset 
of rancidity in fats. As might be expected, the vitamin is itself rapidly destroyed by 
rancid fats. There have been no convincing reports of vitamin E deficiency in man, but 
the tocopherols have been extensively used as therapeutic agents in arterbU disease and 
in muscular dystrophy. Most objective investigations have failed to show any significant 
effect in these conditions. 


VITAMIN K 

Vitamin K is pr«ent in a large variety of foods and notably in green vegetables. 
In addition, however, bacteria normally present in tlie intestine can synthesise the 
vitamin, and for this reason the daily requirement is unknown. 

Two naturally occurring compounds with vitamin K activity arc known, Kj, or 
2-mcthyl-3-phytyl-l, 4-napnthaqumonc, and Kj, or 2-methyl-3-difameryl-l, 4-naph- 
thaquinone. The former is the compound present in green plants and the latter is 
produced by bacteria. It has been found that the removal of the side-chains does 
not result in a loss of vdtamin activity, and the simple synthetic compound 2-mcthyM, 
4-naphtliaquinone (Menadione) is frequently used ilierapeutically. Many other com* 
pounds now are known wliich possess vitamin K activity, some of them being water 
soluble. 

Vitamin K is necessary for the liver to form prothrombin and deficiency results 
in a fall in the prothrombin content of the blood. When the level is less than shout 
IS per cent, ot normal, spontaneous hemorrhage occurs. The first manifestation 
of this is usually haimaturia, but spontaneous hsmorrhage, which may prove fatal, 
may occur in any organ in the body. 

Bile must be present in the alimentary tract for vitamin Iv to be absorbed, and 
deficiency is therefore almost ineviwblc in any long-standing jaundice of the hepatic 
or obstructive ^e. To give the compound W mouth is quite useless under these 
circumstances, but intramuscular injection is fully effective if liver function is not 
unduly diminished. 

Vitamin K deficiency is also seen in the infant for the first few days after blrtli. 
It is presumed that this period occurs after the vitamin K acquired in utero is ex- 
hausted and before intestinal bacterial synthesb has started. The condition can be 
prevented by giving the mother about 2 mg. per day of vitamin K during the last 
week or so of prcgiuncy. 

Steatorrhcca, whether idiopathic or resulting from pancreatic or other disease, is 
also at times associated with vitamin K defiaency, and this can be corrected by 
giving large doses such as 3 to 5 mg. daily by moutli, though injections may have to 
be given m severe cases. It is possible that the rvatcr soluble compounds may be 
the most effective when steatorrhcca b present. 

The plasma prothrombin level is used as an index of vitamin K nutrition. It is 
only valid, however, when there is no liver disease (since liver cells produce pro- 
thrombin, vitamin K being necessary in the process) and when no drugs of the 
dicoumarin group have been given. Thb group of tlrugs, which are used as anti- 
coagulants in conditions such as coronary occlusion, in some way antagonise the 
action of vitamin K. Overdosage, resulting in very low prothrombin levels and 
spontaneous hatmorrhaw, is not rapidly counteracted by vitamin K compounds; the 
most effective, vitamin ICj, takes 4 to 12 hours to raise the prothrombin level. 

Doses of titamin K far in excess of the therapeutic amounts do not produce any 
toxic symptoms. 
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THE WATER SOLUBLE VITAMINS 
VITAMIN — ANEURINE OR THIAMINE 

Foods rich in aneurine arc cereals (where it is mainly found in the germ and the 
pericarp), legumes, pulses and nuts, pork, ham and bacon, liver, kidney and eggs. 

The vitamin has been isolated, identified chemically and synthesised. It is usually 
measured in milligrammes but 1 international unit is defined as 3 micrograms of 
aneurine hydrochloride. 

Like all vitamins, aneurine ^va3 originally estimated biologically, but it is now 
usual to convert it to thiochrome and to estimate this substance fluorimetrically. 

The requirements of aneurine vary with the energy \’alue and carbohydrate content 
of the diet, but approximately 0‘3 mg. per 1000 Tories is the minimnni intake. 
Thus, an adult will require something like 1 mg. per day. 

Aneurine forms an essential part of two coenzymes which are important in the 
decarboxylation of the alpha-feetoadds. In aneurine deficiency, pyruvic add accumu- 
lates in the blood and this finding can be used as an estimate of the deficiency, par- 
ticularly if the production of pyruvic acid in response to a test dose of glucose is 
measured. It is probably the toxic effects of the accumulating alpha-ketoacids which 
play a large part m the production of beriberi, the condition resulting from aneurine 
defidency. Estimations of aneurine defidency can also be made by measuring the 
output of the vitamin in the urine by the thio^rome method. 

Defidency of aneurine gives rise to beriberi (sec j>. 468), and to pathological 
changes in the brain which have been described by Wernicke and which are associated 
with the clinical manifestations of clouded consdousoess and ophthalmoplegias of 
various types. 

In western countries defidency is usually assodated with chronic alcoholism where 
a high carbohydrate intake is assodated tvich a low intake of vitamin Under these 
circumstances the manifestations arc usually those of peripheral neuritb or of mental 
changes rather than of wet beriberi. 

In the world as a whole aneurine defidency is most frequently seen among popula- 
tions whose main cereal is rice. When the pericarp is removed from this cereal, 
practically no aneurine is left unless the rice Im first been partly cooked. 

Reactions to large doses of aneurine have occurred which have occasionally been 
fatal. These have probably been hypersensitivity reactions, however, since they 
followed injections of the vitamin. Two types of reaction have been described, one 
resembles anaphylactic shock and occurs after numerous previous injections, and 
the other presents symptoms sometvhat like hyperthyroidism with tremors, palpita- 
tion, exdtcment, giddiness and insomnia. 


RIBOFLAVIN 

Riboflavin is a bright yellow substance mth a yellow-green fluorescence. It is 
widely distributed in natuzm foodstuffs but milk, cheese, eggs, liver, green vegetables 
and yeast are particularly good sources. It is rapidly destroyed when exposed to 
light, so that considerable loss occurs in substances like milk. Riboflavin is also 
synthesised by intestinal bacteria, and some of this is absorbed and utilised — a process 
known as refection, which is common to most of the vitamin B complex. RiboSavin 
has been isolated and is synthesised on a large scale. It is measured in mg. of pure 
substance. The quantity present in natural products can be determined biologically 
by its effect on the growth of rats or chicks, or nucrobiologically by its stimulating 
effect on Lactobacillus casci (the usual method). 

The minimal requirement of ribofiarin is about 0 6 to 0-7 mg. per day, but, 
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since animal experiments indicate that the optimum is about twice this, a daily intake 
of I'S to 1*8 mg. for an adult woman and man, has been recommended. 

This viumln forms part of the cocnayme flavin mononucleotide, concerned in the 
oxidation of carbohydrate, and the coenzyme adenine dinucleotide, which forms part 
of xanthine oxidase. It is also assodated trith ^e retinal pigments. 

Riboflavin deficiency in man manifests itself by a dermatitis of seborrhmic type 
affecting the skin of the nose and round the moutli and of the scrotum or vulva, and 
by a superficial glossitis which starts with loss of fur in patches from the dorsum and 
later the tongue is smooth and occasionally fissured and painful ; some observers 
describe the colour as magenta. It is possible that corneal vascularisation and de- 
generation of the comeal epithelium also occurs. Riboflavin deficiency often occurs 
m pellagra and signs of the deficient have been observed to be precipitated when 
nicotinic acid (y.o.} has been given. During the War of 1939-1945 neurological 
abriormalities, particularly optic atrophy with blindness and abo deafness, were 
observed in prisoners of war, and it has been suggested tliat riboflavin deficiency 
played a part in these conditions. 

None of the signs described above occur spedfically as a result of ariboflavinosis. 
Thus, although the presence of any of them might suggest that the patient is deficient 
in riboflarin, the proof must lie in recovery when the pure vitamin is given. The 
excretion of riboflavin in. the urine can be measured, but it is not a reliable index 
of the nutritional state. The riboflavin content of the plasma or of white blood 
corpuscles can also be measured microbiologically, and these probably are reasonable 
indices of possible deficiency. In well-nourished individuals the mean plasrna level 
is 0-8 ^g. per 100 ml. for free and 3-2 /ig. per 100 ml. for total riboflaWo. In white 
blood corpuscles the mean total riboflavin content is 252 pg. per 100 ml. 

Manifestations of riboflavin deficient tend to occur in communities who develop 
pellagra and where milk is not consumed ; it is seen most commonly in Africa, China 
and India. It is sometimes seen in patients with steatorrhaa, and riboflavin should 
’ always be given with aneurln and nicotinamide to patients who have long periods 
of intravenous glucose as their sole source of nourishment, or who have to receive 
long courses of wide spectrum antibiotics which prevent the occurrence of 
refection. 


NICOTINAMIDE (vlTAMIN B,) 

Nicotinanude and nicotinic add are equally effective as vitamin Bj, but in bodily 
tissues the vitamin is present practically exclusively as nicotinamide. Moreover, 
whereas nicotinamide produces no untoward reactions, even when taken in large 

a uantitics, nicotinic add in amounts of 25 mg. or more causes intense flushing of 
le skin, and headaches. In vegetable tbsues, however, the vitamin is nearly all 
present as nicotinic acid. The amino-add tryptophane can be converted by the 
tbsues to nicotinanude and thus can ako fulfil we role of vitamin The vitamin is 
present in cereals, though in maize it is probably present in a bound form, from 
wb'icb 'it docs not become available lor buman nutrition. The vitamin is also present 
in good quantities in meat, liver and yeast. It is synthesbed by bacterial flora and 
part of this is available to the body. 

The vitamin content of foodstuffs is usually estimated by a chick-growth 
method, but for samples of biological fluids it is more usual to measure the growth 
stimulation of Lactobacillus arabinosus. 

The requirements of nicotinanude ate not easy to estimate, partly because of the 
role of tryptophane, partly because of the process of refection, and partly because of 
the occurrence of the vitamin in forms unavailable to the body. It b probable that 
10 to 20 mg. per day should be entirely adequate. 

V Nicotinamide forms part of Coentyme 1 and Coenryme II, which arc dehydro- 
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genasM and are concerned in a variety of metabolic reactions such as the conversion 
of lactate to pyruvate and glutamic add to a>ketog!utaric add. 

NicMtinamide is excreted in the urine partly as N'-mcthyl nicotinamide, a sub- 
stance which has a blue fluorescence. This substance can readily be measured and 
it falls to very low levels in patients suflfering from nicotinamide deficiency. 

Dcfidency of vitamin B, is the major factor in the production of pellagra. It 
seems to be most common in maize-eating communities. In European communities, 
apart from the poor of maize-eating areas, it is seen mostly in conjunction with chronic 
alcoholism in steatorrhoea and in mental hospitals. Dcfidency can also occur after 
prolonged treatment with ivide spectrum antibiotics. 

PYRIDOXINE (vitamin Bj) 

Three compounds occurring in foodstuffs have vitamin Bj activity, pyridoxine, 
pyridoxal and pyridoxaraine. Although the last two compounds are the ones found 
in the tissues as part of decarboxylating and transaminating enzymes, the first is the 
more effective when given by mouth. This is probably because it is not so readily 
utilised by intestinal organisms as the others, so that a greater proportion is absorbed. 
Pyridoxine is also concerned in the oxidation of unsaturated fatty acids and seems to 
be necessary for normal adrenal cortical function. Further, it appears to be necessary 
for the normal metabolism of tryptophan and when supplies are deficient, an abnormal 
tiyptophan derivative, xanthurenic add, appears in the urine. This forms the basis 
or suggested tests for vitamin Bg defiden^. Vitamin is widely distributed in 
foodstuffs, the richest sources being yeast, wheat germ, liver, pulses and cereals. 
The exact daily requirement is not wown, but on the basis of animal experiments 
it is probably about 1*5 mg. per day. 

Experiments on man have shown that B, b essential for human nutrition. The 
symptoms which arise are many and varied; mental depressions and confusion, 
scborrhceic skin lesions round the nose, eyes and mouth, cheilosis and glossitis, 
albuminuria, hypochromic anremia and granulopenia have all been induced by de- 
ficiency and have been subsequently cured by giving pyridoxine. Some cases of 
pellagra appear to require pyridoxine in addition to nicotinamide and riboflavin. 

There are several compounds similar to pyridoxine, which antagonise its action 
and act as anti-vitamin Bg substances. The most potent of these is dcsoxy-pyridoxine. 
The substance b useful experimentally, but so far docs not seem to have therapeutic 
applications. 

PANTOTHENIC ACID 

Pantothenic acid is very widely distributed and this may account for the fact that 
certain evidence of deficiency in man has not yet been produced. It forms part of 
the prosthetic group of coenzyme A, an important enzyme concerned in acetylation. 
It seems also to be concemetl with the function of the adrenal cortex, since animals 
deficient in the substance show evidence of cortical deficiency together with definite 
histological lesions in the adrenal cortex. Also pantothenic acid-deficient pregnant 
rats give rise to young with absence of eyes and abnormalities of the central nervous 
system. It has been suggested that deficiency of thb nutrient was responsible for a 
syndrome characterised by a subjective feeling of burning in the feet and legs and 
seen in prboners of war in Ae Far East in the War of 1939-1945. 

Bioii'n. — ^Thb substance is excreted in the faces and urine in greater (Quantities 
than it is ingested ; it is probably synthesised in very adequate quantities by intestinal 
organisms. Avidin, a protein in egg-wlute, condiines with biotin and renders it 
unavailable. In man deficiency of biotin has been produced by feeding large quantities 
of egg-white and the chief manifestations were a scaly dermatitis, anxmia and muscle 
pains. 
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It is ■vciy unlikely that spontaneous biotin deficiency occurs in man. 

Choline. — Choline is probably necessary in human nutrition in amounts of about 
500 mg. per day. The requirement, however, is almost certainly related to the intake 
of other substances such as methionitve. Animals deficient in choline develop fatty 
livers and harmonhagic lesions in the kidney. 

Choline is one source of labile methyl groups, it is also concerned as a lipotrophic 
factor in preventing the undue deposition of fat in the liver, it is concerned in the 
formation of phospholipids and it is necessary for the formation of acetylcholine. 

Choline is frequently used in the therapy of I'lver disease, but it seems possible 
that a lar^e part of choline given by mouth is broken down in the intestine to tri- 
methylamine, so that it is more likdy to be effective when given parenterally than 
by mouth. 

Inositol. — The function of inositol in nutrition is not known and there is no 
evidence to suggest that deficiency of this substance occun in man. 

Para-aminobemoic add. — Tliere is no evidence for man that this substance must 
be present in the diet ; it is part of the molecule of folic add. It is necessary for the 
metabolism of many pathogenic organisms and metabolic pathways involving this 
substance are blocked when sulphonamidea are present in sufHdent quantities. The 
molecules are very similar and this was the first known example of the antimetabolic 
action of compounds structurally related to substances occupying key places in meta- 
bolic processes. 

PoVtc acid and citrovonan factor or foUnie add.— Folic acid (pleroylglutsmlc acid) 
occurs widely in foodstuffs, mostly in the form of the conjugates, ptcroyltriglotamic 
acid and pteroylhcptaglutamic acid. It is converted in the body in the presence of 
vitamin C to folmic acid (citrovorum factor) which is active and which is itself effec- 
tive when given in appropriate cases of anmnia. Folic acid Is also synthesised by the 
intestinal nora and thU probably forms an important part of the total intake. 

Megaloblastic antemias of various types respond to folic acid. This includes 
true pernicious anicmia, but here aucli treatment is dangerous, since subacute com- 
bined degeneration of the cord may be precipitated; it seems probable that what 
little vitamin D.j (j.o.) there may be available is utilised for liaimopoiesis when folic 
acid is given, thus precipitating evidence of Dj* deficiency in the central nervous 
system. Some cases of macrocytic anxmia, usually associated with stcatorrhoia or 

f ircgnancy, do not respond to vitamin B,. but are responsive to foiic acid or citrovorum 
actor. When folic acid is given to patients with steatorrhtea the megaloblastic anffimia 
usually responds, the stools become less watery and the glossitis may heal. 

VITAMIN D„ (cTANOCOBALAMIN) 

This vitamin, which contains cobalt, and which exists as three closely rclatcp 
compounds, is Castle’s extrinsic factor. Deficiency leads to megaloblastic ansemia, 
to superficial glossitis, to the neurological lesions of subacute combined degeneration 
of the spinal cord and to a general lack of ivelJ-being. Such deficiency does not 
occur in man as a result of deficient intake, but usually secondary to degenerative 
changes in the stomach resulting in an absence of Caatle’s intrinsic factor. It seems 
that this substanre may either protect Bji from destruction in the alimentary tract 
or aid in its absorption, because the vitamin is ineffective by mouth unless accompanied 
by sources of intrinsic factor or unless it is given in doses about one hundred times 
greater than is necessary parenterally. 

Single parenteral doses of the order of S to 10 fig. will cause a considerable re- 
sponse in cases of pernicious anamia, but for maintenance the requirement is about 
4 ;ig. per day, administered parenterally tvrice a month. 

S'itamin lljj has also been found to stimulate the growth of children and of animals ; 
>it is certainly closely related to animal protein factor. Very large doses (1000 fig. 
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per day) have been claimed to relieve the pain of trigeminal neuralgia and of herpes 
zoster. It is also possibly concerned in preventing some of the complications of 
diabetes mellitus. 


VITAMIN C 

Vitamin C or 1 -ascorbic add is widely distributed, green vegetables, citrus fruits 
and potatoes, being particularly good sources of the substance. It is, however, easily 
destroyed in cooking, because it is rapidly ojcidiscd when heated in air, and because 
in many foodstuffs in which it occurs, ascorbic acid oxidase is also present. This 
rapidly destroj’s the vitamin whilst the foodstuff is being ivarmcd up in the initial 
stages of cooking. In general, vegetables cooked for large numbers of people contain 
very small amounts of ascorbic add, whereas home-prepared vegetables are much 
more satisfactory. This is because it is not easy, on a large scale, to raise the tempera- 
ture of vegetables rapidly to boiling point and so destroy the as<»rbic add oxidase 
before it has oxidised much of the ascorbic add. In the home, vegetables can 
be “ blanched " in boiling Avatcr, and this rapidly destroys the ascorbic acid 
oxidase. 

Ascorbic add can readily be estimated chemically, since it will reduce methylene 
hlue or the dye, 2, 6-dichloropheno!mdophenoI. 

The requirements of ascorbic add arc not exactly known, but human experiments 
have shown that a daily dose of 10 mg. will cure clinical scurvy and is sufEcient to 
prevent the onset of scurvy at least for over a year. Ascorbic acid is utilised, however, 
more rapidly than usual during stress and when infections are present, so that the 
League of Nations Technical Coinmlssion’s recommendation of 30 mg. per day is 
probably about right. The National Research Council (U.S.A) recommends 75 mg. 
per day, and this would seem to allow a considerable margin of safety. 

In spite of the ease with which ascorbic add can be estimated and of the fact 
that its position in tissues can be demonstrated by histochemical methods, little detail 

known of the actual action of the substance. It is concerned in tyrosine metabolism 
and it seems to be essential for the production of collagen ; it is necessary for the 
conversion of folic to folinic add. It is also present in very large quantities m the 
adrenal cortex and depletion occurs when corticotrophin (A.C.T.H.) is given. 

Ascorbic add deficiency can be estimated by a saturation test devised by Harris, 
in which the vitamin is given in a dose of 5 rag. per I lb. body w'eight each morning. 
The ascorbic acid content of the urine secreted between 4 and 7 hours after the test 
dose is estimated each day, and this shows a sharp rise after the procedure has been 
repeated a sufficient number of days to saturate Ae subject. Normally only 1 or 2 
days are required for saturation. 

Defidency can also be estimated by a determination of the ascorbic acid content 
of leucocytes and platelets. A concentration below 2 mg. per 100 g. indicates severe 
depletion. Estimation of the ascorbic acid concentration in plasma is not so useful. 


SCURVY 

Scurvy is a disease characterised by subcutaneous ecchymoses, ulceration and 
hemorrhage of the gums, anemia, debility and failure of wounds to heal. 

Etiology. — -Until about 150 years ago scurvy w’as the scourge of sea voyages 
and was a factor of paramount importance in navm warfare. Owing to this disease, 
sea-going fleets had to be relieved every 10 weeks so that the men could be rehabili- 
tated ashore. It W’as asserted that, when Lind’s recommendation of a daily ration 
of 1 02 , of lemon juice was implemented, it was equivalent to doubling the fighting 
strength of the British Navy. A further example of the effects of the disease on sea 
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voyages is furnished by Anson’s journey round the world ; during 3 months of the 
voyage more than half the men on twi of the ships died from scurvy. 

Scurvy also was seen until comparatively recently in. infants fed on dried milk 
powders (see Infantile Scurvy) but, owing to prophylactic measures, this, too, is 
rarely seen among European conununlties. 

At the present time in western society, scurvy is most usually seen among old 
people (particularly men) of meagre means, who are living by themselves — so-called 
“Bachelor’s Scurvy”. In them it appears because of a defident intake of foods 
containing vitamin C and tends to occur in the late spring. 

Pathology. — It is generally agreed that the fundamental defect in scurvy is a 
failure to deposit adequate amounts of intercellular material, of collagen, osteoid 
material or of dentine. Hemorrhages occur into the skin, subcutaneous tissues, under 
the periosteum and into the joints, pleura and pcricaidium. Furthermore, bones are 
not adequately calcified, the structure of grorring bone is disorganised and wounds do 
not heal properly. Ascorbic acid is also necessary for the proper maturation of 
erythrocytes and anaemia of variable type also occurs in scurvy. 

Symptoms and Signs. — Scurvy usually has an insidious onset and it is difiicult 
in patients who present all features to assess the earliest manifestations. However, 
in experiments on human volunteers who had been saturated with the vitamin It 
was noted that after some 17 to 20 weeks of ascorbic add deprivation hyperkeratosis 
of the hair follicles began to appear- Tfus was usually first seen on the outer aspect 
of the upper arms and was also seen on the back, buttocks, backs of the thighs, calves 
and shins. Affected follicles became plugged with keratinous material and t)ie hair 
became coiled up inside. Following this, the capillaries round the follicle became 
dilated and filled u-ith blood and, finally, hemorrhage occurred. After about 30 
weeks, hxmoiihages occurred m the tips of the i&terdenul papiUs of the gums sod 
later swelling ana more gross degrees of hatmorrhage appeareu. Bacterial examina- 
tion of the gums of patients with scurvy reveals that tney are infected with large 
numbers of Vincent’s spirochastes and anaerobic fusiform oreanisms. Also, after 
about 30 weeks, scars which had been made before deprivation of ascorbic acid became 
livid and red, and ai about this lime freshly made wounds failed to heal properly. 
Subcutaneous ecchymoses also occurred at about this time in one subjea, but tn the 
experimental disease large subcutaneous ecchymoses did not appear to feature so 
prominently as they do in the spontaneously occurring condition. Two experimental 
subjects experienced sudden cardiac pain, electrocardiographic changes being found. 
It seems probable that these symptoms might have resulted from h®monlage into 
the heart muscle and a similar occurrence or hzmorrhage into the pericardium might 
well account for the sudden deaths which were a feature of florid scurvy before 
measures of preventing and curing the disease were known. During the experiments 
carried out at Sheffield, it was also noted that subjects, who already had acne before 
ascorbic acid deprivation, experienced an exacerbation of this condition at a time when 
manifestations of scurvy were developing. 

Although ansroia is a feature of naturally occurring scurvy it did not occur in 
the experimental subjects. This may well underline the fact that under natural 
conditions man rarely suffers from deficiency of one nutrient, and scurvy, as seen in 
clinical practice, is almost certainly associate with deficiencies of other nutrients as 
well as of ascorbic acid. 

Diagnosis. — The concurrence of subcutaneous ecchymoses, hyperkeratosis of the 
hair follicles wth perifollicular hamionhaecs, and swollen hsmorrhagic gums, should 
suggest the diagnosis at once, and a totu and difi’erential white blood count should 
exclude leukseroia, a condition whidr can resemble scurvy very closely. In mild 
however, where the skin lesions are the only clini^ manifestation, it is not possible 
to make a diagnosis without laboratory the lesions themselves not being pathog- 
nomonic of scurv)'. Either the saturation test or the level of ascorbic acia in the 
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\Yhite cell and platelet layer (see Vitamin C) should help to establish the diagnosis. 
The diagnosis can also be established by the response to ascorbic acid, since healing 
and retrogression of the lesions occur rapidly when adequate treatment is given. 

Prognosis. — Untreated, and tvith a condnuation of a scorbutic diet, death will 
occur. With all but the most serious cases in which sudden death can occur, however, 
the response to treatment is entirely satisfactory. 

Treatment. — Prophylaxis. — The diet should contain at least 10 mg. of ascorbic 
acid per day and preferably more than 30 mg. (see Vitamin C). 

The established disease is best treated (a) by giving 1000 mg. of ascorbic add 
daily for 5 to 1 0 da3’3 followed b)’ a daily intalce of 30 mg. or more, (i) by accompany- 
ing this by a good nutritious diet of lugh vitamin content (since other nutrients than 
vitamin C will almost certainly have b«n in poor supply). 

It should be noted that healing occurred m subjects with experimentally produced 
scurvy when they were given as Uttlc as 10 mg. of ascorbic add per day. It would 
seem, however, that, since it is quite harmless to give saturating doses of ascorbic 
add, it would be better to do this and thus ensure that a maximum therapeutic effect 
is obtdned. 

George A. Smart. 


INFANTILE SCURVY 

Infantile scurvy— known on the Continent as Barlow’s disease— is identical in 
its pathology with the adult form of the disease, its special clinical features being due 
to the anatomical and physiological peculiarities of early life. 

Etiology.— The disease usually appears benveen the eighth and Uvelfth months 
—both sexes being equally affected. As in adult scurvy, me essential cause is the 
absence from the dietary of a sulfidency of anti-scorbutic vitamin. Any heating of 
milk reduces the amount of vitamin C present. Certain commerdal processes in 
condensing or drying milk may completely destroy the vitamin. Pasteurisation is the 
least harmful process. In any case the addition of vitamin C to the diet is so easy 
that it is better to make milk a safe food by some heating process rather than to rely 
on it as a source of anti-scorbutic vitamin. A few cases have been recorded in which 
the child had been fed on the breast only ; it is probable that in these the mother's 
diet had been deficient in fresh constituents. The normal prophylactic dose of vitamin 
C for the infant is about 25 mg. daily. 

Pathology. — The chief changes are in the neighbourhood of the bones. A section 
made across a limb at the site of a swelling shows that the periosteum is hyper- 
vascular, thickened and separated from the subj«:ent bone by a layer of partially 
organised blood clot. There is no sign of inflammation, and no hard bone is formed 
in the penosteum, except in tvrj* longstanding cases ; in which circumstances the 
muscles surrounding the bone may be infiltrated with blood or serum, and look 
sodden. The bone exhibits rarefaction, and may be fractured. There may be 
hemorrhagic effusions into the joints or serous cavities. The organs exhibit no 
characteristic change. 

Symptoms. — ^The onset is gradual, the first symptoms noticed being often a 
refus^ of food, along with fretfulness and restlessness. There is a tendency for the 
child to resent being handled. Meanwhile the general nutrition is usually unimpaired, 
and the child’s colour is often fresh and healthy looking. After a varia&Ie period the 
more prominent symptoms appear. The most striking of these is extreme tenderness 
of the legs, which causes the child to scream loudly when touched or even when 
approached. In a well-marked rase some swelling will be found, usually of the lower 
end of the femur or upper end of the tibia. Involvement of the arm bones is much 
rarer. The skin over the swelling is often tense and glossy, and may be slightly cede- 
matous; but there is no local heat. Soft crepitus may be elicited on handV;q g the 
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limb, iodicatlng a fracture or a separation of the epiphysis. In some cases lismorrhage 
takes place into the orbit, giving rise to proptosis and ecchymosis of the eyelid. Rarer 
sites of harmorrliage arc around the ril», davicles or bones of the skull. 

Changes in the gums are not nearly so pronounced as in adult scurvy, and are 
not usually present, unless some teeth have been cut; in that case the gum around 
them is usually swollen and of a purplish colour. Petechiae and subcutaneous ecchy- 
moses are very rare in infantile scurvy, and hxmorrhage from mucous membranes 
is not common. Hxmatuiia, however, is not infrequent, and red blood cells, on 
microscopical examination, are neatly dvrays present. Fever is not a conspicuous 
feature, but may be present if extensive bajmorrhages have taken place ; it rarely 
e.vceeds 102® F. The blood changes are the same as have been tiescribed in the 
adult form of the disease. 

Diagnosis. — This is easy in a well-marked case, provided the leading features 
of the oisease are known to the observer. The screaming of the child on examina- 
tion, the swelling and tenderness of the legs and the condiuon of the gums leave no 
doubt as to the nature of the affection with which one has to deal. AU cases, however, 
are not so pronounced in type. Not infrequently, mild or incipient forms are encoun- 
tered which it is easy to overlook. In these, tenderness when the child is handled, 
or when it is put in the bath, may be the only symptom. In other cases again, slight 
sponginess around the incisor teeth may also be present, or one may have to deal 
\rith an apparently causeless hsmaturia. In any case in which there is doubt two 
pomts will help. One is the nature of the feeding. If this has been of such a kind 
as is known to favour the development of the disease the diagnosis will be greatly 
strengthened. The other point js the appheation of the therapeutic test. If the 
symptoms present are really due to indpient scurvy then thev will certainly disappear 
rapimy so soon as appropriate treatment is begun; if they ^ail to do tliis, then some 
other condition must be thought of. 

Infantile scurvy may be mistaken for rheumatism, although the mistake should 
not occur if it be remembered that acute rheumatism is hardly ever seen below the 
aee of 2 years. The distinttion between scurvy and suppurative periostitis or epi- 
physitis is much more dilEcult, espedally if the gum cnanges are absent. A very 
nigh temperature and much constitutional disturbance are against scurvy. The nature 
of the diet will also be of weight in the diagnosis. A radiogram will bo of great assist- 
ance in coming to a conclusion. In scurvy the shadow due to subperiosteal hsmor- 
rhage, and a sharp dark epiphyseal line, are characteristic. 

The absence of swelling in the affected limb and of the other symptoms of scurvy 
should distinguish those cases of infantile pardysis in which there is much tendeme^ 
of the paralysed leg, and the blood examination should eliminate acute leukemia 
or chloroma. 

Prognosis. — ^This is quite favourable, provided the disease is recognised in time 
and proper treatment adopted. Nothing in therapeutics is more striking than the 
rapidity with which such patients improve on a change of diet, although some degree 
of thickening of the bones may persist for a long time. Death, when it occurs in the 
more severe cases., is usually the result of interenrrent disease;, such as broncho- 
pneumonia and chronic diarrhma, although sudden hamorrbage, cardiac failure or 
exhaustion may occasionally lead to a fatal issue. 

Treatment. — The first step is to bring the disease under control by administering 
vitamin C in concentrated form as ascoAic acii This can be given in tablets by 
mouth, crushed just before use, in a dose of 50 to 100 mg. daily for 2 or 3 daj'S for 
an infant of 9 to 10 months. Some advocate a much larger loading dose — say 300 to 
400 mg. Indeed there is almost no upper limit as when the tissues are saturated 
excessive vitamin C is excreted in the urine. While the disease is being brought 
under control dietetic changes can be made, such as the introduction of orange juice 
..,or tomato juice, the institution of mixed feeding (baked potato is particularly valuable) 
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and a change from any overheated milk or milk product to plain milk just brought 
to the boil for safet}’. In very severe cas» ascorbic arid can be given intravenously. 
Iron is useful if tliere is anemia present. 

Scorbutic infants should be handled carefully, and the clothing so made that it 
can be easily taken off and on. If it is necessary to move the child about it should 
be carried on a pillow. The affected limb should be supported by light splints or 
wapped in wet towels, which, if allowed to dry in position, afford considerable sup- 
port. In mild cases a covering of cotton-wool secured by a Ught bandage is sufficient 
protection. 


RICKETS 

Deffnition. — Rickets is a disease of nutrition occurring in early childhood. It 
mainly affects the growth of the bones, but may be accompanied by tetany in some 
cases. Assoriated nutritional disorders produce anirmia and a tendency to catarrh 
of the mucous membranes in many instances. 

/Etiology. — Various theories have been held in the past as to the cause of rickets, 
but it is now clear that it is essentially due to absence of vi tamin D in sufficient 
amounts to promote adequate colddcation of grotving bones. The fault is usually 
dietetic and not only because of deficiency of vitamin D-containtng foods but also 
because excess of carbohydrate promotes more rapid mowth than calcification can 
cope wth. The ultra-violet rays of sunshine can manufacture vitamin D in the skin. 
Hence all those conditions wmch prevent the free access of unfiltered sunshine to 
the skin of the growing infant may be regarded as predisposing to rickets. 

Pathology. — ^The chief changes are in the bones. Section through the end of a 
long bone shows that ossification, instead of proceeding in an orderly way, is greatly 
disorganised. In the zone of proliferation of the cartilage the cells show excessive 
multiplication, and are arranged lirtsularly instead of in columns. A broad bluish 
area results, which is the cause of the thideening of the epiphysis. In addition to 
this, calcification between the cells is defectii'e, the affected area shows excessive 
vascularity, and the new bone formed is soft and deficient in lime. The whole process 
has been surruned up in the statement that “ there is an excessive preparation for 
ossification and a defertive accompUshment of it In addition, the vascular layer 
of the periosteum is thickened and the marrow congested. 

Chemical analysis shows that the bones contain only from 30 per cent, to 50 per 
cent, of caldum, instead of the normal 60 per cent or more. They may show signs 
of old or recent fracture. Other organs show no characteristic change. 

Symptoms. — ^The disease can rarely be recognised before the sbeth month. 
Amongst the earliest indications to attract attention are restlessness and irritability, 
sweating about the head, especially when asleep^ and a tendenry on the part of the 
child to kick off the beddolhes at night. There is no wasting, indeed the infant may 
be abnormally fat, though usually flabby and pale. The appetite is capndous. An 
early sign, found sometimes as early as 3 months, is cranio-labes ; this is a curious 
softening of the bones of the oedpi^ region. 

As the disease progresses, it will be found that dentition is delayed, and that 
changes in the bones become manifest. They first show themselves in the epiphj'ses 
of the ribs, which enlarge and form a row of knobs down the sides of the chest (the 
rickety rosary). Enlargement of the epiphyses of the bones of the limbs then takes 
place, being most conspicuous at the lower end of the radius. 

The softening of the bones leads to various deforrmties. The chest sinks in at 
the line of junction of the ribs and cartilages, so that a broad groove forms, running 
riownw’ards and outwards towards the axilla (Harrison’s sulcus). The bones of the 
limbs bend, the femur curving forwards and ounvards, and the tibia bending sharply 
forwards and often also outwards at its lower third ; there may also be a curving of 
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the upper part, leading to “ bow-leg The humerus and bones of the forearm may 
become bent tn an outward direction, as the child sits supporting itself on the hands, 
and the clavicle may show a sharp kinlc at the junction of the inner and middle third. 
The pelvis becomes flattened. Greensuck Fnctuces of the limb bones are not un- 
common. 

The skull shows striking changes. It is usually somewhat enlarged, elongated 
and flattened on the vertex (box head), the anterior /ontanelle remaining widely open 
long after the normal period of closure at the eighteenth month. There may be 
pronounced thickening of the frontal and parietal eminences, leading to the so-aJled 
'' hot-cross bun ” or bossed head, especaally in cases complicated by ansmia with 
enlarged spleen. 

The muscles are often so weak and flabby that paralysis is simulated, and the 
ligaments may be so lax that the limbs can be bent into almost any position (“ acrobatic 
rickets ”). In consequence also of the laxity of ligaments, kyphosis often develops 
in the lower lumbar region (rickety spinel. 

The blood usually shows a varying degree of anemia of the hypochromic ^pe, 
and in a few cases the changes are so profound as to resemble those met with in 
chlorosis. Biochemical studies show a raised blood phosphatase, a lotvered blood 
phosphorus and in severe cases a lowered blood calcium. 

The digestive sj’Stem is usually deranged. Chronic diarthma with pale, offensive 
stools IS not uncommon. The abdomen is distended so that the child has a pot-bellied 
appearance. In the production of the distension, muscular weakness, intestinal 
fermentation and the pushing down of the diaphragm by the sinking in of the chest 
all play a part. The edge of the liver can often be felt at a lower level than normal, 
partly from displacement and m part from enlargement through fatty change. The 
spleen is also palpable in a considerable number of cases, although this is due more 
to Its being pushed down than to actual enlargement. 

In the respiratory system brondbial catarrh is very often present, and not uncom- 
monly results in broncho-pneumonia. In the nervous system the disease shows itself 
by general nervousness and irritability, and in some cases by the development of 
laryngismus stridulus, tetany or even convulsions, of all of which rickets is a strong 
predisposing cause. 

The clinioJ picture here outlined refers to fully developed rickets, which has 
become a rare disease in Britain. Radiographic examination confirms theclinica! findings 
in the estabhshed c^, but also it te\e^s changes in the growing ends of the long 
bones at a stage when dinical examination is essentially negative. This mild type of 
rickets is relatively common, and indeed some observers regard it as almost " physio- 
logical ” in the sense that for calcification to be optimum in the rMidly powmg 
bones of the small child a high degree of ” saturation " with vitamin D and caldurn 
secins to benecessary. Radiographic studies have also drawn attention to the fact that the 
clinical diagnosis of ricked based upon enlarged epiphyses and bow-legs, for «3iiaple, 
is often unreliable. 

Diagnosis. — In a fully developed ease the diagnosis is easy. Early cases, and 
those in which the rickety elemeot b overshadowed by some complication, such as 
broncho-pneumonia or diarrheea, are more apt to be overlooked. The suggestive 
points will be delayed dentition, an open fontan^e and the presence of the rickety 
rosary. A radiograph will show some cupping of the diaphysis*, the epiphj'seal line 
will be irregular and ill-defined, and the epiphysis itself poorly osstfed. There will 
also be a tendenw to osteoporosis throughout the whole bone. The appearance of 
the epiphyses of the carpus and tarsus may be retarded. 

The nckety head is apt to simulate hydrocephalus, but in the latter condition the 
skull b more globular, and bulges above tiie ea«, the fontanelle b tense and the eyc- 
balb, in marked cases at least, pushed downw'ards. The kyphosb of rickets may 
be nustaken for spinal caries ; but in the former the bend straightens out as a rule 
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when the child is held up by the annpits. In severe cases tliis may not happen, and 
a radiograph may be required to settle the diagnosis. Bowing of the legs in the toddler 
is often more due to muscular development than to bent bones. If the muscular 
weakness is pronounced infantile parm^is may be imitated; but the history, the 
retention of the reflexes and the presence of other signs of rickets should prevent 
mistakes. 

Prognosis. — Rickets is not fatal per te, and usually passes off spontaneously after 
the second year, although the deformities of the bone may persist for a long time. 
Even these, however, have a wonderful way of righting themselves without any special 
treatment. On the other hand, rickets is a very serious complication of other diseases, 
especially of broncho-pneumonia and diarrhaa, and adds greatly to their fatality if 
present. 

Treatment. — Rickets can be prevented if the child is properly fed and cared 
for. Breast feeding for the first 9 months is the best safeguard, provided that the 
mother’s diet is satisfactory; but it must always be remembered that the disease is 
apt to develop in children who arc kept too long on the breast. The increasing use 
of dried milk fortified with vitamin D is undoubtedly an important factor in the 
decrease of rickets in its serious forms. After weaning, the premature and excessive 
use of starchy foods must be avoided. Care should be taken that the diet contains 
an adequate amount of animal fat. Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis. It is probable that all infants in temperate and cold 
climates require a daily supplement of cod-Uver oil or the official “ cod-liver oil 
compound ” to give 800 international units of vitamin D daily for the first 2 years 
of life. The same dose should be used diroughout to give a relatively larger amount 
to the small infant. 

If the disease has already developed, the diet should be altered in accordance 
with the requirements indicated above, the most important point usually being to 
increase the allotrance of cow’s milk, which should not fall below pints per alem 
during the second year of life. Cod-liver oil and halibut oil (or one of the artificial 
substitutes containing vitamin D) are most useful, having a specific influence on the 
disease ; but iron may also be given with advantage if mere is antemia. It is wise 
to start with a pure vitamin D concentrate in adequate dosage for about a month to 
bring the disease under control. Sun baths or exposure to the rays of the mercury- 
vapour lamp have a definitely curative effect but act more slowly than vitamin D 
concentrates. 

To prevent bending of the legs, long splints may be applied, projecting beyond 
the feet, so as to make standing impossiWe, Orthopaedic treatment may be required 
for the more permanent deformities. Alimentary and respiratory complications 
should be treated by the measures appropriate to them. 


LATE OR ADOLESCENT RICKETS 

After growth has ceased certain defideocy and metabolic disorders may produce 
osteomalacia. Bettveen this adult manifestation and the usual infantile type of rickets 
there is a series of rare and rather bewildering conditions in young and older children 
in which the radiogram changes at the ends of the still-growing bones resemble those 
of rickets. In some cases the cause is found in a missed case of cceliac disease where 
failure of fat absorption means also failure of vitamin D and calcium absorption. 
Another group, termed renal rickets, is found when a child, say of school age, has 
knock-knee, some stunting of growth and albuminuria. Investigation of the renal 
system may reveal other signs of a chronic nephritis and at post-mortem examination 
small contracted kidneys may be found. The blood usually shows a high blood urea 
and raised blood phosphates. Modem Inochemlcal investigations indicate that the 
term renal rickets may cover various disorders, in some of which the renal tubujes 



DBFICIENCr DISEASES 


466 

the upper part, leading to “ bow-leg The humerus and bones of the forearm may 
become bent in an outward direction, as the child sits supporting itself on the hands, 
and the clavicle may show a sharp kink at the junction oi the inner and middle third. 
The pelvis becomes flattened. Greenstick fractures of the limb bones are not un- 
common. 

The skull shows striking changes. It b usually some^vh 3 t enlarged, elongated 
and flattened on the vertex (box head), the anterior fontanelle remaining widely open 
long after the normal period of closure at the eighteenth month. I'lierc may be 
pronounced thickening of the frontal and parietal eminences, leading to the so-called 
‘‘ hot-cross bun " oi bossed head, especially in cases complicated by anamia with 
enlarged spleen. 

The muscles arc often so weak and flabby that paralysis is simulated, and the 
ligaments may be so lax that the limbs can be bent into almost any position acrobatic 
rickets In consequence also of the laxity of ligaments, kyphosis often develops 
in the lower lumbar region (rickety spine). 

The blood usually shows a varying degree of Anxmia of the hypochromic type, 
and in a few cases the changes arc so profound as to resemble those met with in 
chlorosis. Qiochemical studies show a raised blood phosphatase, a louered blood 
phosphorus and in severe cases a lowered blood calcium. 

The digestive E3’8tem is usually deranged. Chronic diarrhcea with pale, offensive 
stools is not uncommon. The abciomcn is distended so that the child has a pot-bellied 
appearance. In the production of the distension, muscular weakness, intestinal 
fermentation and the pushing down of the diaphragm by the sinking in of the chest 
all play a part. The edge of the liver can often be felt at a lower level than normal, 
partly from displacement and in part from enbrgement through fatty change. The 
spleen is also palpable In a consiaerabte number of cases, although this is oue more 
to its being pushed down than to actual enlargement. 

In the respiratory system bronchial catarrh is very often present, and not unwm- 
monly results m broncho-pneumonia. In the nervous system the disease shows Itself 
by general nervousness and irritability, and in some cases by the development of 
laryngismus stridulus, tetany or even convulsions, of all of wmch rickets is a strong 
predisposing cause. 

The clinical picture here outlined refers to fully developed rickets, which has 
become a rare disease in Britain. Eadiographieexamination confirms theclinica! findings 
in the established case, but also it reveals changes in the growing ends of the long 
bones at a stage when clinical examination is essentially negative. This mild type of 
rickets is relatively common, and indeed some observers regard it as almost “ physio- 
logical " in the sense that for caldfication to be optimum in the rapidly growing 
bones of llie small child a high degree of “ saturation ” with vutamin D and calcium 
seems to benecessary. Eadiographicstudieshavealsodrawn attention to the fact tliat the 
clinical diagnosis of rickets based upon enlarged epiphyses and bow-legs, for example, 
is often unreliable. 

Diagnosis. — In a fully developed case the diagnosis is easy. Early cases, and 
those in which the rickety element is overshadowed by some complication, such as 
broncho-pneumonia or diarrhcca, are more apt to be overlooked. The suggestive 
points •will be delayed dentition, an open fontanelle and the presence of the rickety 
rosary. A radiograph will show some cupping of the diaphysis j the imiphyseal line 
will be irregular and ill-defined, and the epiphysis itself poorly ossified. There tvill 
also be a tendency to osteoporosis throughout the whole bone. The appearance of 
the epiphyses of tne carpus and tarsus may be retarded. 

The nckety head is apt to simulate hydrocephalus, but in the latter condition the 
skull is more globular, and bulges above the ears, the fontanelle is tense and the eye- 
balls, in marked cases at least, pushed downwards. The kyphosb of rickets may 
be mistaken for spinal caries ; but in the former the bend straightens out as a rule 
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when the child is held up by the armpits. In severe cases this may not happen, and 
a radiograph may be required to settle the diagnosis. Bo%ving of the Jegs in tfie toddler 
is often more due to muscular development than to bent bones. If the muscular 
weakness is pronounced infantile paralj-sis may be imitated; but the history, the 
retention of the reflexes and the presence of other signs of rickets should prevent 
mistakes. 

Prognosis. — Rickets is not fatal per se, and usually passes off spontaneously after 
the second year, although the deformities of the bone may persist for a long time. 
Even these, however, have a wonderful way of righting themselves without any special 
treatment. On the other hand, rickets is a very serious complication of other diseases, 
cspedally of broncho-pneumonia and diarrhcca, and adds greatly to their fatality if 
present. 

Treatment. — ^Rickets can be prevented if the child is properly fed and cared 
for. Breast feeding for the first 9 months is the best safe^ard, provided that the 
mother’s diet is satisfactory ; but it must aJxvays be remembered ^at the disease is 
apt to develop in children who arc kept too long on the breast. The increasing use 
of dried milk fortified with vitamin D is undoubtedly an important factor in the 
decrease of rickets in its serious forms. After u'caning, the premature and excessive 
use of starchy foods must be avoided. Care should be taken that the diet contains 
an adequate amount of animal fat. Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis. It is probable that aU infants in temperate and cold 
cUmates require a daily supplement of cod-liver oU or the official “ cod-liver oil 
compound ’’ to give 800 international units of vitamin D daily for the first 2 years 
of life. The same dose should be used throughout to give a relatively la^er amount 
to the small infant. 

If the disease has already developed, the diet should be altered in accordance 
with the requirements indicated above, the most important point usually being to 
increase the allon-ance of cow's milk, which should not fall below pints per d>em 
during the second year of life. Cod-Uver oil and halibut oil (or one of the artificial 
substitutes containing vitamin D) are most useful, having a specific influence on the 
dis e ase; but iron may also be given with advantage if there is anemia. It is wise 
to start with a pure vitamin D concentrate in adequate dosage for about a month to 
bring the disease under control. Sun baths or exposure to ^e rays of the mercury- 
vapour lamp have a definitely curative effect but act more slowly than vitamin D 
concentrates. 

To prevent bending of the legs, long splints may be applied, projecting beyond 
the fee^ so as to make standing impossible. Orthopaedic treatment may be required 
for the more permanent deformities. Alimentary and respiratory complications 
should be treated by the measures appropriate to them. 

LATE OR ADOLESCENT RICKETS 

After growth has ceased certain deficiency and metabolic disorders may produce 
osteomalacia. Between this adult manifestation and the usual infantile tj^ie of rickets 
there is a series of rare and rather bewildering conditions in young and older children 
in which the radiogram changes at the ends of the still-growing bones resemble those 
of rickets. In some cases the cause is found in a missed case of cceliac disease where 
failure of fat absorption means also failure of vitamin D and calcium absorption. 
Another group, termed renal rickets, is found when a child, say of school age, has 
knock-knee, some stunting of growth and albuminuria. Investigation of the renal 
system may reveal other signs of a chronic nephritis and at post-mortem examination 
small contracted kidnej’s may be found. The blood usually shows a high blood urea 
and raised blood phosphates. Modem biochemical investigations indicate that the 
term renal rickets may cover various disorders, in some of which the renal tubules 
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are allowing the loss of amino-adds or of caldom or of other metabolites leading to 
metabolic disorders such as a chronic state of acidosis with reduced plasma bicarbonate 
and increased chlorides. The '* FanconI prodrome ’* is the name given to one variety 
with amino-adduria, glycosuria and acidosis. In Lignac’s disease cystine storage 
occurs and bone changes have been noted. Some of these conditions have been 
described as vitamin-resistant rickets. It stiil seems possible that certain rare cases 
of what appears to be an ordinary deficiency rickets with no other metabolic tfisordcr 
require very large doses of vitamin D to prevent or cure the condition. This is a 
genuine vitamin-resistant rickets and may be familial. Treatment of the various 
metabolic disorders mentioned is unsatisfactory. Usually it is advisable to give alkali 
in the form of dtrates and citric add. Orthoptedic help may be needed to deal with 
the bony deformities. 

“ Fatal ” and " congenital ” rickets are ambiguous terms which have been loosely 
used to cover several distinct pathological conditions, amongst which are achondro- 
plasia, mollhics ossium and osteogenesis imperfecta. They are best avoided. So- 
called " scurvy rickets " and “ acute rickets ” are identical with infantile scurvy, 
although rickets often co-exists tvith the latter, seeing that both are due to faulty 
feeding. 

Alan Monckieff. 


BERIBERI 

S 3 monyms.— Polyneuritis Endemica ; Hydrops Astlimaticus ; Kakke ; Barbiers. 

Definition.— A nutritional disease due to deficiency in vitamin Bj, and occurring 
most frequently in tropical regions where polished rice constitutes tiie main article 
of dietary. It is characterised typically by congestive heart failure and adcios (wet 
beriberi], and, or, multiple syrrutietrical polyneuritis especially involving the lover 
limbs, progressing to atrophic paralysis, sensory loss and ataxic (dry beriberi). 
The acute and subacute forms with congestive heart failure respond well to crystalline 
vitamin when given parenterally in adequate amounts early in the disease : treat- 
ment of the chronic " dry " benberi is less satisfactory. 

Etiology. — The rice-eating populations of India, Japan, Malaya, the Dutch East 
Indies and Philippine Islands are mainly affected, but the disease is also endemic in 
Newfoundland and Labrador, where the popubtion eat chiefly ivhite wheaten flour. 
Though the disease is specially rife amongst people eating polished rice, rice per se 
is not essential, any dietary deficient in the antineuritic vitamin Bj being a potentbl 
source of danger. Parboiled and undenxullcd or husked rice are not dendent in 
vitamin B,. During milling the husk, pericarp and germ, which arc rich in protein, 
fat, phosphorus and ntainin (see p. 457) arc removed, leaving the white polished 
rice poor in these constituents. Milled rice, while flour, breakfast cereals, macaroni, 
spaghetti and cane sugar contain practically no vitamin B,. This vitamin, knoiyn 
also as “ aneurine hydrochloride *’ or ** thiamine hydrochloride *’ was synthesised in 
1937 in crystalline form (1 mg.~333 international units), and is available for thera- 
peutic purposes. It is mainly found in yeast, Marmite, whole seeds, the germ of 
cereals, pulses and nuts. Aneurine » a precursor of cocarboxylase, which removes, 
by oxidation, an important intermedia^ product of carbohydrate metabolism- 
pyruvic add — from the tissues and blood. Excess of pyruvate can be demonstrated 
in the blood in beriberi, the value rising from a normal of Q-4-0-6 mg. to 1-7 mg. 
per 100 ml The quantity normally present in the cerebrospinal fluid is also in- 
creased. \\Tien no complicating factor is present, S mg. of iitamin Bj will restore 
the blood to a normal value in 10 to 15 hours. is readily absorbed and is stored 
in the liver, kidneys and heart, but the storage capacity is limited and clinical experi- 
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ence indicatea that sjTOptoms may appear in man in a few weeks with a Bj deficient 
diet. 

Pathology. — ’In “ wet beriberi ” there is an acute congestion of the mucosa of 
the duodenum and lower end of the stomach, sometimes associated wth pin-point 
hxmorrhages. The peripheral nerves show a Wallerian degeneration, wth possibly 
an atonal degeneration of the neuron involved. The sheath of Schwann may exhibit 
multiplication of its nuclei and invasion by teucocytes. The vagi, phrenic nerves 
and sympathetic system may present stigmata of degeneration, and sometimes the 
anterior nom cells of the spinal cord and the nuclear connections of the vagus in 
the floor of the fourth ventricle are said to be implicated. Scattered foci of degenera- 
tion also may occur in the posterior columns of the spinal cord. The cardiac muscle 
may show degenerative changes, while the naked eye appearances are those of fatty 
degeneration associated tvith dilatation and hypertrophy, especially involving the 
right side. Nutmeg-liver, cedema of the soft tissues and effusions into the serous 
cavities are common. Wenckebach regarded tedema of the heart muscle with resulting 
loss of contractility, and not involvement of the vagi, as responsible for the cardiac 
condition. IVeiss and Wilkins point out dial the myocardium shows an unaltered 
water content, with “ hydropic” degeneration of the muscle and conductive fibres, 
and increase in intercellular substances. In acute beriberi the essential condition 
appears to be an acute metabolic breakdown affecung both the cardiac and nervous 
system which responds therapeutically to viumin B,. In experimental animals the 
process undcrijnne the nervous manifestations is a dysfunction associated 'ivith de- 
generative non-inflammatory changes. It has been suggested that the term “ neuro- 
pathy” is more accurate than ” polyneuritis”. In long-term deficiencies, however, 
damage to tissue may ensue which cannot be repaired merely by correcting the 
vitamin deficiency. Cases of so-called '* dry ” beriberi rarely come to necropsy 
unless suffering from intercuirent disease. 

Symptoms.— There is generally a latent period of some 2 to 3 months before 
deficiency symptoms become manifest. Typically the onset is gradual, being char- 
acterised in the initial stages by epigastric discomfort, nausea and perhaps vomiting 
and diarrhcca. Later, pol^euritis, with palpitation, shortness of breath and weak- 
ness develop, the subsequent clinical picture varying according to involvement of the 
peripheral nerves, the vagus or the sympathetics. The disease runs an afebrile course, 
except possibly in its early stages. Recurrences are common. Several different types 
are described; 

(1) Larval or A.mbulatorv Cases. — ^There is numbness of the legs with patchy 
anesthesia and diminution of knee-jerks, all of which quickly disappear if the condition 
is rccognbed and a more varied diet containing vitamm Bj be given. 

(2) Acute Fulminating Beriberi. — ^The onset is sudden, often with anorexia, 
epigastric discomfort, nausea and perhaps vomiting, while paresthesia and loss of 
sensation especially over the front of the legs and dorsum of the feet are common. 
Congestive heart failure rapidly follows (see p. 903), and, or, widespread paralysis of 
the limbs and trunk. Alteration of the voice or aphonia due to laryngeal paresis, 
diaphragmatic paralysis secondary to phrenic nerve involvement, bilateral fadal 
paralysis and paralysis of the muscles of mastication may supervene. Death may 
follow in a few hours to a few days. Acute canfiac failure may also suddenly develop 
in either the wet or dry forms. 

(3) Subacute Beriberi (Wet form). — Prodromata include panesthesiae and heai'i- 
ness of the limbs. The knee-jerks arc at first exaggerated and then decreased and 
lost. Tenderness of the calf muscles, blunting of sensation and patches of hyper- 
SBSthesia and amesthesia appear. The patient becomes weak, and cannot rise from 
the squatting position. Varying grades of tedema, at first involving the subcutaneous 
tissues over the tibijs, appear and later effu^ons into the serous cavities with water- 
logging may develop. Shortness of breath, dyspnoa and tachycardia indicate cardiac 
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involvement. There arc manifestations of dilatation of the heart, especially the right 
side (see p. 810). Several factors may contribute to the oedema; fl) inlra* 
cellular ffidema associated mth failure of cell nutrition; (2) cardiac failure; (3) 
decreased plasma proteins and (4) secoridary renal insufficient. When the nervous 
manifcsutions are slight and the patient can still do muscular work, adema is more 
likely to develop. Sudden death may occur trithout clinical evidence of cardiac 
involvement. 

(4) Chronic Beribesi (Drj' form). — ^TIus is similar to the above except that 
cedema is absent and the disease runs a more chronic course. The onset is insidious, 
gastro-intcstinal disturbances may be absent, the dominant features being wasting 
and weakness of the muscles, associated perhaps with cardiac irritability. Numbness 
of the limbs or face, cramps in the calf musdes and coldness of the feet may be trouble- 
some. In rising from the squatting position the patient levers himself up by placing 
bis hands successively on his knees and thighs. Foot drop, high-steppage gait, 
muscular tenderness and anesthesia, somerimes of glove and stocking distribution, 
are frequently present. Generally leg symptoms are advanced before the arms are 
seriously affected but wrist drop and the high-steppage gait may co-exlst. Clinically, 
the disease closely resembles alcoholic neuritis and the neuritis In pellagra, both of 
which arc now regarded as being due to a defidency in B,. Wet beriberi may develop 
at any time, but this is less likely if the neuropathy is sufficiently severe to keep 
the patient resting. Lesions of the cranial nerves other than the vagi are vc^ 
rare. 

(5) IKFAKTILB Beriberi. — This disease occurs cspedally in the Philippine Islands 
and Japan, w here h is responsible for many deaths in breast-fed infants whose mothers 
art affected with latent or clinical beriberi. More than 50 per cent, of cases show 
symptoms between the third and fourth weeks of life. 'ITie disease occurs in both 
acute and chronic forms. In the latter gastro-intesUnal features like anorexia, vomit- 
ing, diarrheea or constipation occur, associated with wasting, pallor, osdema, ntaloly 
involving the face and extremities, dyspnaa and other evidences of cardiac insuffi- 
ciency. Aphonia or an altered cry is often striking, and loss of knee jerks is present 
in 75 per cent, of cases. In the acute form death may occur with great rapidity, the 
infant developing convulsive attacks, sulTering severe colicky pain and presenting 
cyanosis, dyspncca and muscular rigidity. 

(6) Secondary Beriberi may^e associated with (I) castro-intestinal diseases 
leading to defective absorption of vitamin B,, (2) chronic alcoholism, or (3) pregnancy, 
diabetes, febrile states or diseases increasing metabolism which lead to a relative 
deficiency by increasing the demand for B|. 

(7) Associated Dehciency Diseases. — Visual disturbances are probably very 
rare in uncomplicated beriberi, but in prisoners of war nutritional polyneuritis was 
frequentlv associated with failing vision, photophobia and pallor of the temporal 
halves of the optic discs. Though undoubtedly nutritional in origin, there is no 
satisfactory evioence that retrobulbar neuritis or optic atrophy is due to deficiency 
in It is seen apart from beriberi in lactating women in Japan, and in advanced 
cases there is not infrequently deafness and ataxia as wcU. This fully developed 
syndrome was not uncommon in prisoners of war in the Far East associated nith 
beriberi. Other deficiency conditions which may occur in beriberi patients include 
scrotal dermatitis (ariboflavinoais), night blindness (vltamin-A deficiency), skin and 
mucous membrane lesions due to nicotinic acid deficiency (pellagrous benberi), and 
scurvy due to lack of vitamin C (ship’s beriberi). 

Diagnosis. — Wet beriberi has to be diagnosed from cardiac failure, nephritis, 
famine oideraa and severe ankylostomiasis, while the dry form has to be differentiated 
from other causes of peripheral neuritis, post-diphtheritic paralysis, tabes dorsalis and 
progressive muscular atrophy. The dietetic history is important and miildple cases 
of neuritb, cspedally if assodated with n^ema, should alwaj-s suggest beriberi ; so 
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should oliguria and cedema in a breast-fed baby. Vitamin Bj is greatly decreased or 
practically absent from the urine in cases of beriberi, and this test {p. 4S7) may deter- 
mine the diagnosis in doubtful cases. Volbard’s diuresis test may also be helpful, 
since there is water retention in beriberi. 

Prognosis. — In acute beriberi with cardiac involvement, whether in adults or 
infants, the prognosis largely depends on the administration of large doses of crj-stal- 
Une vitamin B, parenterally ; this improves the cardio-vascular condition in “ wet” 
beriberi, and is often a life-saving measure in acute fulminating beriberi with cardiac 
failure, provided it be given intravenously or intramuscularly in adequate dosage. 
If the patient survives the first 2 weeks and an adequate maintenance dosage of Bj 
be continued, recovery ensues. In infants the disease tends to run a rapid course 
and shows a high mortality unless promptly treated- Tachycardia, cedema and con- 
gestive heart failure not infrequently precede death. Chronic ” dry ” beriberi with 
neurological manifestations follows much the same course as multiple peripheral 
neuritis from any cause, despite intensive B, therapy. Recovery is slow and the 
condition persists for many months. In some cases muscular weakness is permanent 
or there may be persistent flaccid paralysis due to nerve cell degeneration. After 
improvement or recovery patients who return to their polished rice diet are liable to 
relapse and sooner or later die of the disease. 

Treatment. — PROPHYi-Acnc. — Prophylactic measures consist in providing a 
balanced dietary adequate in B„ i.t. 1 to 2 mg. dmly. An allowance of 10 to 15 I.U. 
(international units) or 3-3 to 5-0 micrograms per 100 calories of food intake suffices 
ibr most purposes. Any condition which incrcasea the metabolic rate requires an 
increase in vitamin Bj. These indude (1) a diet high in starch, sugar or alcohol, 
f2) fever and (3) hyperthyroidism. In institutions where polished rice or white 
oread is the main article of dietary, under-milled or parboiled rice and whole-wheat 
flour should be substituted. The addition of cooking soda to vegetables should be 
avoided, since boiling in the presence of alkali destro>'s B,, though heat alone does 
not. The importation of milled rice to communities with beriben should cease. 

Curative.— R est and dietary are all-important factors in recovery, and the intro- 
duction of crystalline vitamin Bi (aneurine hydrochloride : thiamine hydrochloride) 
has revolutionised treatment in acute beriberi with cardiac involvement. 

Cryjtalline vitamin — In ordinary cases this drug is administered orally, but 
the intravenous route is indicated (1) in severe and fulminating cardiac cases, (2) 
when there is reason to believe absorption is defective and (3) in liver diseasi. The 
optimum oral dosage remans to be determined, but 5 to 10 mg. daily for mild cases 
and 20 mg. daily for moderately severe cases should prove adequate. In severe cases, 
especially those with cardiac features, 20 to 50 mg. should be given each day by the 
intravenous route for the first 2 weeks, followed by a similar dosage daily taken by 
the mouth. In fulminating cardiac cases 100 mg. may be immediately injected and 
this should be repeated until relief is obtained, after which the dose may be reduced. 

Careful nursing and absolute rest in bed are essential, and when there is right- 
sided cardiac failure venesection is of definite value. Small feeds containing Marmite 
should be given 2-hourly. Subsequently a low carbohydrate diet rich in B complex 
and adequate in other vitamins is advisable. Yeast, Marmite, wheat germ, rice 
polishings, wholemeal flour, barley, oatmeal, liver, kidneys and other glandular organs 
serve as a satisfactory source of Bi- Orange and tomato juice and, where possible, 
milk, butter, eggs and cream should also be included in the dietary of such 
cases. 

In infantile beriberi the mother should receive vitamin treatment, and artificial 
feeding substituted for natural feeding or a healthy wet-nurse employed. Vitamin B, 
should be administered intramuscularly in adequate dosage, and the 2-hourIy feeds 
reinforced with Marmite. 

The efiicacy of in acute fulminafing beriberi and its relative ineffc.,k* ’ l 
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the chronic polyneuric form suggests its main therapeutic effect b on the cardio* 
vascular system and not the peripheral nervous system. Where there is polyneuritis 
rest is essential until the pubc is normal in all respects. Crystalline vitamin may 
be given orally in addition to a well-balanced diet reinforced with Marmitc, brewer’s 
yeast, etc. Where the lower limbs arc involved a cradle should be put over the feet, 
while splinting may be necessary to prevent muscular contracture. After the tootc 
acute symptoms have subsided massage and electrical treatment may help to restore 
the circulation and muscle tonus. If the patient has lost postural sensation in the lower 
limbs re-education may be necessary during convalescence ; sometimes in chronic 
" dry ” beriberi ataxia persists after recovery of muscular power. 

In all types of beriberi it is most important to treat jntercurrent disease which 
is not infrequent. 0 


PELLAGRA 

Synonyms.' — Mai de la Rosa \ Mai del Sole ; Maidbmua ; Psilosis pigmentosa ; 
Malattia della Miseria; Asturian Leprosy; Alpine Scurvy. 

Definition. — Pellagra is a chronic relapsing disease occurring especially in make 
eaters, probably due to a deficiency in certain factors, espedally those contained in 
the vitamin comply i.e. riboSavin (B^, pyridoxin (Bj or adermin) and nicotinic 
acid (B,). Clmically, it b characterbed by buccal and gastro-intcsrinal disturbances, 
psychical and nervous features, and a symmetrical eruption especially affecting areas 
of skin exposed to the sun's rays oc to friction. 

Etiology.— Pellagra (pelU, the skin ; agra, rough) prevails eodemlcally in the 
souihcm states of the U.S.A., lower Egypt, Turkey, Roumanla, the Balkans, Spain and 
Italy, and has been reported from India, China, Japan, parts of Africa, Mexico, West 
Indian Islands and elsewhere. People of any race, sge or sex are susceptible, and the 
malady is more common amongst the poorer da^s. The incidence of the disease 
is greater m the spring. It occurs p^cularly amongst maize eaters, and in poorer 
communities living on cereals containing a low protein content or protein of Imv 
biological value. Following the work of Elvelriem on canine black tongue, nicotinic 
add (Bj) and Hs amide have been found to clear up the early dermal changes and 
mucous membrane lesions in pellagra and to relieve many symptoms referable to 
the central nervous system. Certain coenzymes cx^ntain nicotinic acid amide (War- 
burg and von Euler), and severely ill pellagrins usually have a low coenzyme content 
in tiie blood (Viher and Spies). It has been suggested than an interference with 
general cellular metabolism may result from a deficiency of available respiratory 
eruymes. When infection or hyperthyroidism increase the oxidative actirity of the 
bony and when the enzymes -which fadlitate sudi activity arc wanting owing to a 
deficiency of their precursors, a defidency syndrome follows. Other factors m the 
Bj complex, i.e. riboflavin (B*) and pyridoxin (Bj), as well as proteins, arc also essen- 
tial in prewnting pellagra and probably have a closely interrebted function (see 
pp. 457, 459). Syclensiricker suggests that vitamin defidency leads to changes in the 
gastric mucosa, liver and central nervous system and that some unidentified factor 
present in normal gastric and liver preparations may play an artiological rftle; he 
reports that the administration of nom^ gastric iuice often leUevcs the pellagrous 
syndrome, and that though gastric Juice from pellagrous patients contains Castle’s 
intrinsic factor, it b often lacking m thb other factor, as well as HCl. Sporadic 
cases of true pellagra occur in alcoholics or arc secondary to disease of the alimentary 
tract. They arise from malabsorption of peUasra-preventing factors or from defi- 
ciendes in the dietary prescribed. Iirespectwe of whether the development of pellagra 
follows poverty, erroneous dietary lubits, ^etary idiosyncrasies, organic dbease, 
chronic alcoholic addiction, or some combination of these factors, the lesions, symp- 
^ toms and methods of treatment are essentially the same (Spies). 



PBLLACRA 


473 

Pathology. — Emaciation is marked and the internal organs, including the heart 
and spleen, are small and atrophic. Skin lesions consist of an initial er^ema in- 
volving the superficial layers, terminating later in a true exfoliative or exudative 
dermatitis, associated witli pigmentation. Stomatitis and glossitis with ulceration 
of the tongue, denudation of its epithelium and ultimate atrophy may ensue. The 
jejunum is congested and atrophic, and small superficial ulcers involving the jejuno- 
ileum, colon and rectum are described. The mesenteric glands may be enlarged. 
Demonstrable pathological changes in the nervous system are generally slight, but 
there may be a subacute combined degeneration of the cord involving the posterior 
and lateral tracts, and especially Clarke’s column (Wilson). Degeneration of the 
anterior-hom cells in the lumbar region, and subacute inilammation of the ganglion 
cells in the posterior roots are descrioed, while Briauchi recorded meningeal thi^en- 
ing and adhesions, atrophy of the cerebrum, and hydrops of the ventricles and sub- 
arachnoid space. More than 50 per cent, of pellagrins 6ho%7 achlorhydria which is 
histamine-fast, but Castle’s intrinsic factor appears to be secreted normally by the 
pyloric glands and megalocytic anxnua is rare. The total white emmt is generally 
normal m uncomplicated cases, there is often a Ijinphocytosis, and some degree of 
secondary anasmia is common. The cerebrospinal fluid e:^ibits no abnormality. 

Symptoms.— The exact incubation period is unknown, and it should be realised 
that prodromal symptoms may recur over long periods before the classical oral or 
dermal features develop. In this stage a definite mstory is most important in making 
a correct diagnosis. Generally there is a history of ha%'ing lived for a long period on 
p) maize or other cereals poor Jo protein of high biological value, or (2) a diet high 
m fat and carbohydrate, and poor in proteins and >*itamin$, such articles as red meat, 
eggs, milk, fish, ircsh vegetables and fruit being lacking. 

Prodromal symptomt.— These include anorexia, loss of weight and strength, 
dyspepsia, flatulence, vomiting, sensations of burning or discomfort in the epigastrium, 
constipation or dUrrhoa, insomnia, headache, palpitation, vertigo, numbness, foi^et- 
fulness, flerruusness, mental irritabiliQr and mental confusion. Later, characteristic 
involvement of skin, alimentary traa and nervous system may supervene, but all three 
systems are not necessarily affected in any one pellagrin, while the sequence and the 
severity of the symptoms show considerable variation in individual cases. 

Alimentary Jeatures. — The glossitis and stomatitis which usually appear early in 
the disease arc diagnostic. In the early stages the tip and sides of the tongue are red 
and swollen; later the whole organ becomes fiery red (beet tongue) and inflamed, 
with lateral indentations from the teeth. Deep ul«rs may develop on the sides and 
tip, while the dorsum becomes covered with a thick grey membrane, perhaps contain- 
ing Vincent's organisms. A similar condition may involve the bucc^ mucous mem- 
brane, palate, gums and the muco-cutaneous surface of the lips. Hot, spiced and 
add foods increase the ptyalism and the burning sensations felt in the tongue, pharynx, 
CESophagus and stomach. Other symptoms indude nausea, vomiting and abdominal 
discomfort, flatulence and distension, espedally after food. The bowels may act 
normally or be even constipated in the early stages, persbtent diarrhcea being char- 
acteristic only of the adi^ced cases. In the latter foe stools are non-fatty in type, 
diarrhcea occurs at all hours, and is often assodated vvith colicky pain and tenderness. 
Sigmoidoscopy may reveal a proctitis. Assodated vaginitis and urethritis are not 
uncommon. 

Skin lesions . — Their distriburion is on the bade of the hands, w’rists and forearms, 
the dorsum of the feet, the face, neck, upper part of the chest, under the breasts and 
in the perineal region — in short, over those areas directly exposed to the sun’s rays 
or friction. Commencing as an erythema resembling a severe sunburn, there is 
redness, swelling and tension of the skin, followed by itching, burning and possibly 
bleb formation, while later, a deeper dermatitis develops with desquamation and 
exfoliation. Pigmentation and thickening of the dermis result, but finally atrophy 
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supervenes, the skin becoming wrinkled, inelastic and thinned. Pathomoraonic 
features of pellagrous eruptions are their absolute symmetry and their sharpfy demar- 
cated pigmented borders — ^the hyperkeratotic border of Merk. Angular stomadtis, 
cheilosis and scrotal dermatitis are not infrequent and are manifestations of riboflavin 
deficiency. 

Nervout syitcm , — ^The early mental symptoms, which are often regarded as func- 
tional, include depression, apprehension, irntability, headache, insomnia and bilateral 
burning sensations involving the eitrcimties or other parts of the body. Later these 
mental symptoms are accompanied by rigidity, tremor of the tongue, coarse tremors 
of the limbs and head, athetoid movements and cramp ; while numbness and paralj’sis 
of the extremities are common. The refleres which at first are generally increased, 
later become decreased, and finally are often entirely absent. The gait may be spastic 
or ataxic, and cord involvement or peripheral neuntis due to associated deficiency 
may be factors in the production of the ncurolt^ical picture. If improperly treated, 
insanity often results. Retardation of growth occurs in children, but fortunately 
neurological complications are not common in them. 

The course of the disease is generally afebrile and characterised by definite attacks 
alternating with remissions extending over many years unless a proper diet be main- 
tained. 

Diagnosis. — In classical pellagra the glossitis, stomatitis and the characteristic 
skin lesions make the diagnosis easy, but these features occur only in the wcU- 
estabbshed disease and it is the subchnical cases or those presenting vague prodmmal 
manifestations which are so important to recognise early. A reliable hbtory of dietary 
defiaency is important, and the rapid amelioration of gastro-intestinal and mental 
symptoms fallowing nicotinic acid merapy will confirm the diagnosis. The urinary 
test for nicotinic acid excretion devised by Harris and Raymond may clinch the 
diagnosis in doubtful cases. Atypical pellagra may be confused with sprue or 
ergotism, while erythema multiforme and dermatitis venenata may cause difllculcy. 

Prognosis.— In endemic pellagra if patients receive modem treatment and a 
maintenance diet adequate in vitamin complex and good biological protein, the 
mortality should be low. In the past, about 40 per cent, have been estimated to 
develop mental trouble, and many of these died in asylums. Fever is an unfavourable 
sign, and in the absence of intcrcurrent disease occurs either as a terminal event or 
in the fulminating form known as typhoid pellagra, which is characterised by intense 
prostration, tremor, muscular rigidity, convulsions and death. In secondary pellagra, 
the prognosis depends on rectification of a faulty diet and treatment of the under- 
lying alimentary trouble. 

Treatment. — pROPftYLAcnc. — ^The addition to a pellagrin’s diet of red mrat, 
milk, eggs and substances rich in vitamin Bj complex, e.g. brewer’s yeast and RIannite, 
will prevent the disease. 

Curative. — ^Rest in bed, a lugh caloric, nutritious diet low in carbohydrate but 
rich in protein, and foodstuifs containing vitamin Bj complex are desirable. The ^et 
should include fresh milk, lean scraped red meat, U\’er, conned salmon, tomato juice, 
fresh fruit and vegetables. Articles which have been found to possess curative value 
when given in large dosage include brewer’s yeast (75 to 100 g. daily), Marmite (30 
to 60 g. daily), wheat germ (2S0 to 300 g. <^ly), ventriculin (200 g. daily) and liver 
extract (75 to 100 g, daily). The discovery of the curative effects of adequate doses 
of nicotinic acid on many of the manifestarions of pellagra has revolutionised the 
treatment of the disease. The drug is administered by the mouth, in tablet form 
and in divided doses, the daily dosage ranging from 200 to 1000 mg., 500 mg. being 
generally effective. After 10 days the dosage may be decreased. Flushing, burning 
and itching, nausea, vomiting and colic may follow, especially if the drug is given in 
large dosage on an empty stomach. Nicotinic acid ako stimulates gastric activity 
and add secretion, and u liable to elicit a mild bistamine-like type of reaction. The 
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mucous membrane lesions, including pellagrous glossitis, stomatitis, vagim’tis, ure- 
thritis and proctitis, are healed ana TOtra function restored to normal, the early 
erythematous lesions are blanched, while the eariy and late mental relapse symptoms 
are greatly benefited. The chronic sldn lesions, however, arc not cured by nicotinic 
acid therapy. Associated symptoms of peripheral neuritis are not relieved by nicotinic 
add, but both pain and numbness disappear after daily injections of SO to 100 mg. 
of crystalline vitamin Bj (Spies). 

Ribofla\-in is indicated it there is scrotal dermatitis, angular stomatitis or cheilosis ; 
the oral dosage is 5 to IS mg. daily. No toxic effects have been described following 
oral administration. 


NUTRITIONAL MACROCYTIC ANEMIA 

Synonyms. — ^Tropical Megalocyiic Anxmla. Pemidous anxmia of Pregnancy. 

Definition. — A severe nutritional anamnia, mcgalocytic in type, especially affect- 
ing pregnant women in hot dimates and responding spccjficaliy to liver extract, 
hlarmitc or folic add therapy. Non-hxmolytic and hxmolytic types are encountered. 

Etiology. — It is an unconditioned dcfidcncy disease affecting botli sexes, though 
it is spedally common in women during the child-bearing period oivtng to the super- 
added nutnuonal denunds of pregnancy and lactation. It occurs mainly in the 
tropics and subtropics and is assoaated with poverp’ and a low calorie diet which 
is predominanily vegetarian and poor in good biolt^ic protein. It has been reported 
from India, China, Africa, Macedonia, British Cuiana and Puerto Rico. In Mace- 
donia it is prevalent in the refugee population whose diet is poor in animal protein 
while in South India it occurs in rice eaters. A similar nutritional macro^rtic anxmia 
can be produced experimentally tn monkey's fed on the same sort of diet as human 
sufferers from the disease. It is now known that nutritional macro^c anxmia is 
not due to lack of extrinsic factor as was suggested originally by Castle. Probably 
it arises from defidency of some other factor (Wills’ factor) assodated with good 
biological protein and contained in autolysed yeast and crude liver but not in highly 
purified liver extract ; it has not been identified with any known constituent of B* 
complex. Possibly IVills' factor is an activator or co-enryme in an enzyme system 
in which liver prindple plays an important part (Wills). Its relationship, if any, to 
folic add remains to be determined. 

Hxmolytic nutritional macrocytic anarmia arises as a similar condition complicated 
by chronic malaria ; the spleen is greatly enlarged and frequently the liver also. 
Probably some of the abnormal red celb produced by megaloblastic erythropoiesis 
undergo harmolysis in the blood-strcam ; others arc pbagocytosed by an irritated and 
hypertropliicd reticulo-cndothellal system resulting irom repeated malaria infeeffons. 
In these cases reticulocytosis is almost always present, hyperbiUrubinremia is char- 
acteristic and those cases in which intravascular hxmolysis is occurring yield a positive 
Schumra’s test due to the production of methsemalbumin (Fairley). 

Pathology. — In the uncomplicated non-hxmolytic type the body is generally 
emaciated, fat is absent and the organs are pale and atrophic, the heart and liver 
especially being greatly reduced in size. Red marrow due to megaloblastic hyperplasia 
fills the long bones but as in sprue the tibia may sometimes show both red and aplastic 
marrow %s-ith a curious gelatinous appearance (Wills). The picture is really one of 
pan-harmopoietic d>'Strophy with megaloblastic erythropoiesis with the production 
of Ehrlich’s polychromatic megaloblasts, disturbances of the myeloid series ivith the 
production of macromyeloid cells, and abnormalities of the megakarj'ocytes. This 
13 reflected in the peripheral blood by the presence of megalocv-tic anxmia, Icuco- 
penia and thrombocjtopenia. In the haemolytic type the body is reasonably well 
nourished and bright-yellow subcutaneous fat is present. The U\er and spleen are 
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enlarged and there may be an enlarged heart with fatty degeneration in the myo- 
cardium. There is generalised hypertrophy and hyperactivity of the reticulo-cndo- 
thelial cells which may contain malaria pigment and phagocytosed red cells, fine 
hjcmosidcrin deposits in the parenchymal cclU of the Uver and spleen and a decrease 
of lymphoid tissue in the latter organ in which the Malpighian bodies have dis- 
appeared, Haanorrhages may be found in the sWn, mucous membranes and serous 
membranes. Panmyelopathy of the bone marrow is present. Basophilic and poly- 
chromatic megaloblasts are common but ripening sufficient to produce a really pink 
cytoplasm with a finely stippled primitive nucleus is not common. The rcticulo- 
endothelium lining the marrow sinusoids is riic ultimate source of erythrocytes, leuco- 
cytes and platelets, and it is probable that both defective production of Uver principle 
due to laCK of Wilis* factor and malaria are c-tertin^ a deleterious influence on the 
reticulo-endothelium in the hmmolytic type of nutritional macrocytic anremia. 

Symptoms. — In the uncomplicated non-hizmolytic type the symptoms are essen- 
tially those associated with a grave amcmia. The patient often first seeks advice for 
cardiac palpitations, giddiness, shortness of breath, weakness on walking and pfipical 
fatigue. Sore tongue, anorexia, vomiting, flatulence, abdominal distension and diar- 
thma may be complained of, and fever or cough may or may not be present. Dtar- 
rhcca is variable and in some outbreaks is absent altogether. If present it is generally 
enteric in type, the stools being watery in consistency, brownish in colour and showng 
no c.xces3 ot fat. Physiol examination generally reveals pale mucous membranes, a 
low blood pressure, a rapid pulse and perhaps htcmic cardiac murmurs. Later 
frank congestive cardiac decompensauon may ensue. The blood picture re- 
sembles that of pernicious anamta %vitb megalocytcs and often nucleated red cells 
present in the blood smears. Red cell counts as low as 500,000 to 1,000,000 erythro- 
cytes per c.tnm. may be found. The colour index generally exceeds unity. The 
mean corpuscular volume is increased, and the Piicc-Jones curve shows a shift to 
the right, and an increased variability in mean corpuscular diameter. Thrombocytes 
are decreased, leucopenia is common, the reticulocytes are not increased, the seium 
bdirubin values are normal and the fractional test meals show that, unlike pernicious 
anamia, the o:^tic cells retain their power of secreting HCI after the administration 
of histamme. Petechial hsmtorrhages in the skin and mucous membranes and signs 
of mild neuritis are occasionally found but spinal cord involvement does not occur. 

In the hipmalylic type of tropical macroc^c anaemia, certain features axe super- 
added. The spleen is enlarged and liard but not tender while associated enlargement 
of the liver is not uncommon. Petechial eruptions involring the skin, epistaxis, 
bleedmg gums or bleeding from other mucous membranes occur in about 25 per 
cent, of cases, and are associated with thtomboqftopenia. An icteroid tinting of the 
skin or conjunctivm is not uncommon, while bypcrbilirubinsmia and dark-brown 
stools are characteristic findings. The blood picture resembles in many respects 
the megalocytic ansmia already described, but rcticulocytosis is the rule, and megalo- 
spherocytosis may be found which is not the case in the non-hwaolytic type, Lotco- 
penia and throrabotytonenia are frequent findings. 

Apart from cardiac decompensation, the more common complications in both Q’pes 
include uterine sepsis in the puerperium, fiact. eoli infections of the genito-urinary 
tract and respiratory infections. In the haemolytic type the increased pressure on 
tlie diaphragm exerted from below by the pregnant uterus and greatly enlarged spleen, 
causes considerable respiratory embairasstnent. Typical paroxysms of malarial fever 
at this late stage are rare, and parasites are not demonstrable between attacks. 

Diagnosis. — An adequate hsmatological investigation is essential in diagnosis. 
The non-hsmolytic type has to be distutguished from other megalo^ic antemias. 
It differs from pernicious ansmia in that HCI is secreted in response to histamme 
injections and spinal cord complications are absent. The atrophic, distended abdon^al 
parietes, the marked loss of weight and the bulky pale fatty stools so characteristic 
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of tropical sprue are not observed tn tropica! macrocj'tic anxmia. The hremolytic 
type ciinicallv resembles acholuric family jaundiix, but there is no family histo'ry, the 
corpuscular fragility is not increased to oypotonicsaline solutions, and the anamia is 
of an entirely different tj^pc in the two diseases. 

Prognosis. — Balfour estimated the death rate as 40 per cent, before the intro- 
duction of liver therapy. With modem treatment and in the absence of complications 
patients whose condition is diagnosed at a reasonably early stage should recover 
completely. The non-hirmolyiic type responds more readily to treatment than the 
hxmoljtic tj’pc. 

Treatment. — PROPJiYi.ACmc. — Prevention depends on tlic adoption of a well- 
balanced diet containing adequate arnoants of protein of good biological value and 
vitamin B, complex, 

CUR-tTiVT..— Uncomplicated cases of non-haunolytic type generally respond to 
Marmiie (Wills) in a dosage of 30 grammes daily, to liver extract by the mouth equival- 
ent to 1 lb. of fresh liver daily, or to daily injections of 2 ml. of injection of liver 
(Campolon type). Excellent results are also reported following the administration 
of fobc acid 10 mg. daily. Maximal rcticulocytosis develops about the seventh to 
ninth day, and provided treatment Is maintained satisfactory blood regeneration 
follows. 

In the haemolj-tic «rlct>', or where complications exist, the anarmia is frequently 
refraciorj* and even much larger daily doses of Marmite (60 grammes) or paren- 
teral li«r «tract (6 to 8 ml.) arc by no means alwap satisfactory; in severely ill 
patients, it is often advisable in addition to parenteral liver therapy to give repeated 
blood transfusions in order to tide the patient over the critical period before specific 
therapy initiates the haimopolctic response. More recently it has been reported that 
the proteolj'Bcd liver extract Hepamino (1 oz.) and also folic acid (10 mg.) daily 
elicit an excellent luTmopoietic response in refracto^ megaloblastic ansmias associated 
tvith pregnancy (Darioson and Davis). Successful termination of labour and the 
cessation of lactation decrease the nutritional demands on the body and may result 
in spontaneous cure, but it is important to remember that skilled medical and nursing 
attention during the puerperium and the daily examination of the patient for the 
onset of complications such os cardiac failure and pulmonary infections arc very 
necessary. Throughout treatment a nutritious diet containing meat, eggs, milk and 
foods rich in vitamin Dj complex is desirable. 

•• N. Hamilton Fairlcy. 


PROTEIN DEFICIENCY 

Since most cereal foods contain enough protein to supply most of the bodily 
needs wlicn sufficient calorics are ingested, protein deficiency rarely results from dietetic 
insufficiency without an accompanying deficit of calorics. Some of these proteins 
arc deficient in some of the essential amino-acids and have been called second-class 
proteins, but it lias been shown that a small addition of first-class protein supplies 
adequate amounts of these missing amino-acids, so that the biological value of the 
mbiturc is high. In certain areas, where roots such as tapioca supply an appreciable 
portion of the total calorie intake, protein deficiency wiinout calorie deficiency may 
occur. 

Etiology end Pathogenesis. — In those parts of the world where food is gener- 
ally available in adequate quantities, protdn defiaency occurs mainly as a result of 
conditions which prevent adequate food intake, such as anorexia nervosa or obstruc- 
tions of the oesophagus, or which interfere with absorption. Abnormalities of the 
digestive organs, such as idiopathic steatorrhoea, chronic pancreatitis and the results 
of a variety of surgical mutilations may all result in protein deficiency, and may 
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produce a similar picture to that found resulting from a dietetic deficiency. Liver 
disease* may interfere witli protein synthesis, and conditions Viith massive proteinuria 
such as the nephrotic synarome msqr result in protein abnormalities, but produce a 
different picture from that of true de&dency. Durinp infections and after any form 
of trauma in tvell-fed subjects, there is a considerable breakdown of protein and 
resultant loss of nitrogen ; this is very difficult to prevent and may occur even when 
the protein intake is much above normal. It seems to be part of the bodily reaction 
which occurs as a result of trauma and is probably mediated by overaction of the 
adrenal corte.v. In extensive bums the situation is greatly intensified, since, in addi- 
tion to the loss just described, there is a considerable direct loss of protein in seepage 
from the burned area. 

Symptoms and Signs. — ^It U difficult to separate the sj-mptoms and signs of 
deficient protein intake from that of seroi-starvatioiu Unlike acute starvation, where 
ketosis is prominent and hunger after a day or two is absent, long-standing undef- 
riutrition is not associated tvith ketosis (provided about 150 g. of carbohydrate per 
day are ingested), and hunger and thoughts of food are a dominant feature of the 
mental m^e-up; for all else there is apathy and depression. Muscle wasting is 
very evident and this is associated with w^ness and, most strikingly, with great 
lack of endurance. 

Bradycardia, hypotension, a small heart and slight anzmia also occur and examina- 
tion of the serum proteins may reveal them to be low, a findiae, however, which is 
not always present, even in the presence of famine cedema. The basal metaboUc 
rate is also lowered but this is more apparent than real, because in undemutridon 
there is a high extracellular fluid volume relative to total body weight; nevertheless 
it docs seem that there is a slight reduction in the metabolic rate of the tissue them- 
selves. More striking, however, is the decrease in the overall daily expenditure of 
energy which may be only about half that of the normally fed individual. A loss of 
about 50 per cent, of the lean body-weight is the ma.ximum which can occur without 
loss of life. 

Treatment.— Where the defidenty is the result of some pathological condition 
this must, of course, be corrected. Where the defidency has resulted simply from 
kck of adequate food it is advisable to increase the amount of food gradually, since 
cases of congestive heart failure have occurred when large amounts of food have 
been given to semi-starved individuals. The main necessity is to supply adequate 
calories, about 3000 to 3500 being the level ultimately to be achieved, with at least 
300 of them in the form of protein. There is a rapid return to normal weight, but it 
may take as long as a year before full functional normality is attained. 

George A. Smart. 


KWASHIORKOR 

Synonyms. — Malignant Malnutrition; Nutritional Dystrophy; Fatty Liver 
Disease ; Infantile Pellagra. 

Definition. — Kwashiorkor is the local name given to a malnutrition syndrome 
first described in indigenous African children. A similar clinied pattern is now known 
to occur in many parts of the world, especially in the tropics. 

The syndrome appears most commonly in infants between the ages of 6 months 
and 4 years. It is particularly common in hie breast-fed, weaning or recently weaned 
childrEn. It may occur in other age groups, and even in adults. 

Distinguishing features are apathy and peevishness, retardation of growth, changes 
in the pigmentation of the skin and in ftie pigmentation and texture of the tor, 
muscular wasting, cedema, ansmia and fatty, necrotic or fibtotic changes in the liver. 

Nutritional dermatoses arc commonly but not invariably present. 
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/Etiology. — K^'ashiorkor is generally considered to be the result of severe protein 
deficienc}', usually arising from the intake of a diet low in protein and high in carbo- 
hydrate. Although the pathogenesis of the syndrome is not understood it has been 
suggested that on the whole &e organs and tissues affected first and most severely 
are those with the highest turnover of protein, the gut, mucosa, liver and pancreas 
(Waterlow). Secondary deficiencies of individual vitanuns may develop. Many cases 
are implicated by the effects of malaria, helminth infestations (especially hook- 
worm) and severe bacterial infections. These complications are not considered to 
be direct atiological factors, although they may considerably modify the clinical 
picture. The syndrome occurs in their absence. 

Pathology. — ^Thc cedetna is somedroes said to be associated with the low serum 
albumin content, but there is no obvious direct relationship. There is some evidence 
of salt retention. 

Changes in the skin \’afy enormously from patient to pauent. Patchy change 
in pigmentation commonly occurs, which is often indistinguishable from that arising 
from genetic factors. There may ^ scattered areas of both hyper- and hypo-pigmen- 
tation. Where dermatoses are present the histological changes resemble those 
described in deficiendes of the pardcular vitamins concerned. 

Changes occur in the texture and pigmentation of the hair. In the latter case, 
the custom has been to refer to “ depigmentation ” but since there appears to be 
qualitative as well as quantitative c^nge, the term “ dyspigmentation ” is used 
here. 

Thb I/IVeb. — ^P ost-mortem esamioation and biopsy commonly reveal fatty de- 
generation and infiltration, first seen in the periphery of the lobules. The c^ls of 
the whole lobule may be involved. During successlul treatment the fatty changes 
have been seen to reness. Various de^ees of fibrosis and sometimes gross orrhosis 
may be seen, es^edaUy in patients who nave bad the syndrome for some time. These 
changes are believed to be late developments of the same process which results in 
the earlier fatty changw, i.e., the essential protein defidenw. 

The Pancreas.— -D egenerative changes have been described, varying from atrophy 
of the acinar cells with diminution in content of granules to hyaline changes, dilated 
tubules and periadnar, perilobular and sometimes periductal fibrosis. In advanced 
cases large areas of adnar tissue may be replaced by fibrous msue. I’he islets may 
also be s&ected. 

Considerable attention has been paid recently to these pancreatic changes. It 
has been suggested that they may be the essential pathological lesions responsible 
for the development of the syndrome, induding the fatty changes in the liver. Exam- 
ination of the duodenal contents in severe cases has revealed reduction in amounts 
of amylase, trypsin and lipase, normal quantities being restored after successful 
freatment. 

Other Tissues. — Atrophic changes in the salivary glands have been described. 
Muscular atrophy is often considerable, although it may be masked clinically by 
cedema. Some workers have reported atrophic changes in the intcstin3]%v3U. Lesions 
of the kidneys occur in some cases, the most striking features of which arc glomerular 
hyalinisation and pericapsular fibrosis. 

Symptoms and Signs. — ^The syndrome comprises some combination of the 
following features ; (i) retarded growth, espedally evident during late breast feeding 
and weaning; (Li) muscular wasting and cedema; (iii) alterations in skin and hair 
pigmentation and in bair texture. Various forms of nutritional dermatoses may occur 
but are not invariably present. Biopsy or necropsy reveals the liver changes described 
above ; these are presumed to be present in some form in all cases. Mortality is 
high in untreated cases. 

The syndrome is most easily described as it occurs in the infant. Trowell draws 
a striking picture of the mother “unwrapping a miserable imp who immediately 
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Ansemia is present in some degree, probably in all cases. ^Vhere there arc no 
parasitic infections, the anzemia is mild and orthochromic. Ankylostomiasis, malaria 
and schistosomiasis all affect the final blood picture. The red cell count commonly 
lies between 2*5 and 3*5 million cells per conm. The cells are usually orthochromic. 
WTiere there is iron deficiency, for example, in the presence of hea^'y ankylostoma 
infestation, they may be hypochromic. In severe cases there may be some macro- 
cytosis, probably due to the presence of reticulocytes. Megaloblasts are not present. 
The bone marrow response ia normoblastic. 

Serum albumin is low. This is regarded as a reflection of li\'er d)-sfunction. The 
globulins may or may not be increased. 

The blood chemistry varies with the condition of the patient. Both chloride 
and fixed base rrxay be reduced. 

Liver biopsy will reveal the fatty or fibrotic changes described above depending 
on the stage of the syndrome and the length of its duration. 

Course. — ^The development of the untreated case is steadily retrograde. The 
child becomes increasingly dull and apathetic; the retardation or growth continues; 
the gastro' intestinal symptoms, mderaa and skin and hair changes progress, and various 
signs of vitamin and other deficiencies develop. There is a very high mortality in 
untreated cases. Nevertheless, the response to treatment is good in the vast majority 
unless the syndrome has progressed too far before treatment is commenced. 

Diagnosis. — ^The combination of retarded growth, especially in infants during 
weaning or post-weaning, alterations in skin and hair pigmentation and cedema, 
usually with some grade of dermatosis establishes the clinical diagnosis. Biopsy of 
the liver revealing fttty or fibrotic changes confirms it. 

According to some authorities a pre-cedematous stage of the sj-ndromc exists, 
but the general view seems to be that tne diagnosis of kwasliiorkor should be confined 
to the oedematous stage. Some workers are critical of clinical diagnosis in the absence 
of evidence obtained by liver biopsy. Dermatosis and vitamin deficiency signs are 
not essential for the diagnosis. Signs of deficiency of a particular ritamin, for ex- 
ample A or B, arc often very common complicatmg factors of the syndrome in a 
particular area and account for some of the wide variation of clinical patterns described. 

Where the ^gnosis is being made in groups of children, it is strengtliened by 
heavy mortality amongst untreated cases. 

Prognosis. — Prognosb is bad in the untreated case. Mortality ranges from 30 
to 40 per cent and occasionally even higher. Many infants will die within a day or 
two of being first examined and placed on treatment Once treatment has been 
successfully started, however, the prognosb rapidly iropro%'es. Mortality in properly 
treated cases should be less than 5 per cent 

Treatment must be continued over a long period and be carefully supervised, 
othsnvise rehpsss are coraison. 

Milder untreated sjTadromes in children may progress into adult life as a state 
of subnutrition in whi^ one or more of the essential features of kwashiorkor may be 
emphasbed. 

Treatment. — ^To be effective treatment must be carefully controlled. It consists 
essentially of restoring the nutrition balance and dealing with concomitant parasitic 
or other infections. 

Advanced cases require intravenous protein hydrol>'sates or scrum. Severely ill 
infants should be given 100 ml. human plasma daily for the first 10 da;j-s. flic 
intravenous route is preferable, but if thb is impossible the serum m-ay be given into 
the bone marrow or subcutaneously. 

Patients who can be treated orally should be given frecjucnt small meals through- 
out the day. The diet should be high in protein and low m fat. Most cases tolerate 
fat extremely badly. Milk is the most satisfactory diet. SUm milk or lactic add 
milk seems to prod^ucc the best results, Tbe average case in infants should be given 
i6 
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grizzles and cries and avoids the light The child is apathetic, rarely resists examina- 
tion and tends to stay where i( is put instead of wandering off like a healthy cliUd. 
The state of the child is one of ** peevish mental apathy 

It is retarded for its age in both weight and stature. It may not, however, look 
eraadated since the subcutaneous fat is often considerable and the prevailing cedema 
may give a superficial appearance of good nutrition. The essential muscular ^s•»ting 
may become obvious only as the oedema aubsules during treatment. It is prominent 
in the occasional case in which the cedema is minimal. 

Changes in the texture and olour of the hair occur in all races, but are mobahiy 
best seen in the African, in whom the black curly coarse wool may be replaced by 
reddish, grey or rvhite straightcr silky hair, sometimes over the whole head, somethnw 
only over the temples and vertex. Dyspigmcntalion may occur without change in 
texture. 

In the original description of kwashiorkor, dermatosis was present It is now 
generally agreed that dermatoses, although extremely common, are not necessarily 
an essential part of the clinical pattern. l*hc commonest skin lAange is one of pig- 
mentation, which may occur without apparent change in skin texture. In many 
cases the development of hypo- or hyper-pigmenlation probably represents the 
initial change in the development of more serious skin lesions. The commonest 
form of the latter appears on areas exposed to irritation, such as the napkin ar«, 
the back, the buttocks, tliighs, etc. The areas usually affected in pellagra, such as 
the hands and face, escape. 

Early lesions are described by Trowdl as “ sharply defined black varnished 
patches . . . which rapidly enlarge”. The affected hyper-pigmenlcd skin becomw 
dry, cracks, scales ano peels off, sometimes in ** large enamel-paint ” plaques, half 
an inch or more across. The area beneath U depigmented, and is easily damaew 
and infected, especially in the “ napkin area The general picture has necn called 
" crackled ” or ‘ crazy pavement *' skin. Many cases show an almost universal cry 
scaling dermatosis wliicri is often particularly prominent in the lower legs._ Other 
forms of skin change include the so-called elephant skin, the skin being thick«ca, 
fissured and either hyper-pigmented or often unchanged in pigmentation. Bullous 
changes assaaated with secondary infection and ulceration in the pelvic region have 
also been described. The black scaling peeling dermatosis is easily recognised and 
its association with the kwashiorkor ^arome is generally accepted. On the other 
hand, the origin of some of the other skin changes mentioned is often difficult W 
decide and factors such as exposure, and particularly onchoccrcal and other skin 
infections must be carefully excluded as far as possible before accepting such lesions 
33 related to the itLalciutriiion synilrome. The skin lesions respond welt to treatment 

Most patients are obviously cedematous. The (edema is characteristically soft 
and easily pitted. It is roost obvious in the legs and (atends into the genitals and 
thighs and sometimes the button. The arms, especially the forearms, are often 
involved. Oedema of the face especially around the cyo and nose is common. 

Most infants vrith kwashiorkor are notably pot-bellied, a feature wliich is often 
exaggerated fay tlic way they sit upriglit, witli their legs bent in front of them. 
may be some tedema of the belly wall and evidence of free fluid in the peritoneal 
cavity. The liver is nearly always palpable. The firm edge may be felt an inch or 
more below the costal margin ; there is usually no tenderness. 

Gastro-intestinal disorders are common. Most patients suffer from indiccstion 
and diarrhoa is very common, the infant passing numerous semi-liquid or yellowish 
stools containing undigested food. There may be some eteatorrhma, with the passage 
of bulky soft offensive stools, also containing undigested food. 

Various signs of vitamin deficiencies are «)minon. Cheilosis, angular or general 
stomatifis, cliangcs in the eyes, induding Bitot's spots and xerophthalmia may be 
present. Photophobia is common. 
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Anicmia is present in some degree, prabably in all cases. IVliere there are no 
parasitic infections, the anjemia is mild and orthochromic. Ank)lo3tomiasis, malaria 
and schistosomiasis all affect the final blood picture. The red cell count commonly 
L’es between 2*5 and 3*5 million cells per c.rom. The cells are usually orthochromic 
\Vhere there is iron deficiency, for example, in the presence of heavy ankylostoma 
infestation, they may be hypochromic In severe cases there may be some macro- 
cytosis, probably due to the presence of reticulocytes. Megaloblasts are not present. 
The bone marrow response is normoblastic. 

Serum albumin is low. This is regarded as a reflection of liver dj-sfunction. The 
globulins may or may not be increased. 

The blood chemistry' varies with the condition of the patient. Both chloride 
and fixed base may be reduced. 

Liver biopsy reveal the fatty or fibrotic changes described above depending 
on the stage of the syndrome and the length of its duration. 

Course. — The development of the untreated case is steadily retrograde. The 
child becomes increasingly dull and apathetic ; the retardation of growth continues ; 
the gastro-intestinal symptoms, cedema and skin and hair changes progress, and various 
signs of vitamin and other defidenciea develop. There is a very high mortality in 
untreated cases. Nevertheless, the response to treatment is good in the vast majority 
unless the syndrome has progressed too far before treatment is commenced. 

Diagnosis.— The combination of retarded growth, especially in infants during 
weaning or post^tveaniog, alteratiorts in skin and hair pigmentation and cedema, 
usually with some grade of dermatosis establishes the clinical diagnosis. Biopsy of 
the liver revealing fatt>’ or fibrotic changes confirms it. 

According to some authorities a pre-mdematous stage of the syndrome exists, 
but the gene^ view seems to be that the diagnosis of kwashiorkor should be confined 
to the (edematous stage. Some workers are critical of clinical diagnosis in the absence 
of evidence obtained by liver biopsy. Dermatosis and vitamin deficienc^^ signs are 
not essential for the diagnosis. Si^ of deficieocy of a particular vitamin, for ex- 
ample A or B, are often very common complicating factors of the syndrome in a 
particular area and account for some of the wide variation of clinical patterns described. 

^Vhere the diagnosis is being made in groups of children, it is strengthened by 
heavy mortality amongst untreated cases. 

Prognosis. — Prognosis is bad in the untreated case. Mortality ranges from 30 
to 40 per cent and occasionally even higher. Many infants will die within a day or 
two of being first examined and placed on treatment. Once treatment has been 
successfully started, however, the prognosis rapidly improves. Mortality in properly 
treated cases should be less than 5 per cent. 

Treatment must be continued over a long period and be carefully super%'ised, 
otherwise relapses are common. 

Milder untreated sj'ndromes in children may progress into adult life as a state 
of subnutrition in which one or more of the essential features of kwashiorkor may be 
emphasised. 

Treatment. — ^To be effective treatment must be carefully controlled. It consists 
essentially of restoring the nutrition balance and dealing with conoimitant parasitic 
or other infections. 

Advanced cases require intravenous protein hydrolysates or serum. Severely ill 
infants should be given 100 ml. human plasma daily for the first 10 days. The 
intravenous route is preferable, but if this is impossible the serum may be given into 
the bone marrow or subcutaneously. 

Patients who can be treated or^ly shoidd be g?ven frequent small meals through- 
out the day. The diet should be high in proteia and low in fat. Most cases tolerate 
fat extremely badly. Milk is the most satisfactory diet. Skim milk or lactic add 
milk seems to prod^uce the best results. The average case in Infants should be given 
i6 



482 


DEFICIENCY DISEASES 


at least I pint, and if possible 2 pints, of skiin nuUc daily to begin tvitlu If the child 
refuses nulk. at the beginning of treatment it should be coaxed to accept it, and, if 
necessary, food should be withheld for a few hours until it does. Powdered milk 
(not reconstituted) may be given several times a day by spoon in addition, to increase 
the protein intake. 

A good mixed diet is gradually substituted for milk as the patient improves, and 
may replace tbe milk after several weeks. 

Vitamins, if introduced, should be given in the form of cod-liver oil or vegetable 
extracts. Purified vitamins are seldom necessary and may be harmful. 

It may be necessary to give iron. Very anaemic cases require immediate trans- 
fusion. A small transfusion often helps the progress of even moderately ansmic 
patients. Where there has been severe loss of fluid and salt from diarrhcca and 
vomiting, parenteral administration of isotonic saline or glucose saline may be 
required. 

Parasitic infections should be diligently sought out and treated. Pacterial infec- 
tions, even when they appear trivial, should be treated, if possible, with antibiotics. 
Malaria should be treated immediately. Quinine and sulnhonamides should be used 
sparingly, however, in the early stages. Synthetic antimaiarials arc preferred. Some 
workers advocate small daily doses of proguanil in any case in enaemic areas, even 
when malaria parasites are not seen. 

The treatment of helminth infections, which tends to be toxic, should be deferred 
until the patient is regarded as strong enough. 

The usual lipotrophic factors such as methionine are not in themselves of any 
appreciable benefit in dealing with the faiQ^ liver lesion. 

Brian Maecraith. 
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DISEASES OF THE ENDOCRINE GLANDS 
DISEASES OF THE PITUITARY GLAND 

Apart from its own special functions, the pituitary gland has a stimulating trophic 
effect on most of the other ductless glands, which latter tend to atrophy after removal 
of the pituitary gland (hypophysectomy). The influence, however, is reciprocal and 
hyper- or hyposecrction of the other endocrine glands influences the activity of the 
pituitary. The hypothalamus, on either side ol the third ventricle, contains many 
ncr\‘e nuclei which are connected with the posterior pituitary gland. The anterior 
pituitary receives hypothalamic chemical stimuli by vascular chapels. 

The posterior lobe secretes t\vo hormones, pitressin and oxytocin. The former 
has a vaso-pressor action, is anti-diuretic and produces an increased urinary excretion 
of chloride. The latter, oxytocin, produces contraction of the pregnant uterus. The 
pars intermedia secretes the mclanophore expanding hormone. 

The anterior pituitary gland appears to secrete 10 or more hormones, but it is 
uncertain whether they are all distinct chemical substances. It has been postulated 
that one hormone may have different actions under trying physiologic^ circum- 
stances. Description is facilitated by assuming the existence ol separate hormones : 

1. Growth or somatotrophic hormone. 

2. Lactogenic hormone. This initiates and maintains mammary secretion. 

Experimental evidence also suggests the existence of a mammogenic hor- 
mone, which produces development of mammary acini and ducts even in 
the absence of ovaries. 

3. Thyrotrophic hormone (thyrotrophin). TTiis produces (a) hyperplasia of the 

thyroid gland and hypersecretion of thyroxine ; and (o) exophthalmos, even 
after thyroidectomy. 

4. Gonadotrophic hormone (gonadotrophin). This factor has been chemically 

separated into tn'o components. Prolan A and Prolan B, which under certain 
conditions produce different gonadotrophic reactions. Thus, Prolan A 
stimulates dc\'elopment of the Graafian follicles and of the spermatic 
tubules; whereas Prolan B produces luteinisation of mature follicles, or 
of the theca of immature follicles, and hyperplasia of the interstitial cells 
of the testis. 

5. Diabetogenic complex. Pituitary extracts produce hyperglycxmia, glycosuria 

and ketonuria in some species of animals, intact or parti^y depancreatlsed. 
The complex has two definite components — (a) adrenocorticotrophic (see 
below), and (6) somatotrophic. F. G. Young has shown that pure growth 
honnone (somatotrophic) is powerfully diabetogenic in animals and that its 
action is independent of the adrenal glands. There may be a third factor 
in the diabetogenic complex, not as yet chemically separated. 

6. Insulotrophic honnone. The evidence for this is suggestive rather than con- 

clusive. It may be an initial or inherent action of grotvth hormone in certain 
Species under appropriate conditioi^ 

7. Adrenocorticotropmc hormone (cottia>ttophm, A.C.T.H.). This is measured 

by restriction of adrenal cortex size and weight or by decrease of ascorbic 
1*3 
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acid content of adrenal cortex, both tests carried out In the hypophysectom- 
ised animal. It stimulates increased secretion both of androgens and gluco- 
corticoids by the adrenal cortex and there may be two corresponding t)pes 
of the hormone. The glucocorticoids or ll-oxysteroids are diabetogenic 
and ketogcnic. 


ACROMEGALY 

DeBnition. — Acromegaly is a condition due to a hypersecretion of the growth 
hormone of the anterior pituitary gland. It is charactensed by enlargement of the 
hands and feet, and of the bones and cutaneous tissues of the face, and of the thoradc 
and abdominal viscera. It is frequently superimposed on gigantism. 

Etiology. — ^The disease occurs at any age but usually before 40, and in both 
sexes. There is a mild familial type. The immediate cause is an excessive secretion 
of the growth hormone. 

Pathology. — The primary lesion is an adenoma , or hypemlasia, of the eosinoph il 
ce^. Secondary enlargement of the adrenal witex and the thyroid are oiicn present. 
The testes and ovaries are usually atrophic in the later stages. Tlie islets of the 

R ancrcas may be hypeiylastic in the initial phases, and later undergo atrophy. Diffuse 
,inphoid hyperplasia is frequent. All the viscera are enlarged. 

Symptoms.-~The patient may first seek advice because of increasing size of the 
hands and feet, or of a blunti^ and distortion of facial features, or visual disturbance 
due to a pituitary tumour. The latter is associated with optic atrophy, bitemporal 
hemianopia, progressive loss of vision and severe headaches. Ocular palsies may 
result from pressure on the third, fourtli or sixth nerve. 

The enlargement of the extremities is partly due to bony enlargement and thick- 
ening, but there is also overgrovrth of the soft tissue. The vault of the skull may 
be somewhat thickened, but considerable bony overgrowth is more common in the 
base of the skull and in the facial bones. The overgrowth of the lower jaw leads to 
prognathism and spreading of the teeth. The vertebr® undergo changes, and kyphosis 
and scoliosis are common. The soft tissues of the face, nose and lips undergo hyper- 
trophy, which together with the bony changes, may transform the facial appearance. 
The skjn and subcutaneous tissue are thickened, and the sebaceous and suaoriferous 
glands hypertrophied, producing a greasy perspiring skin. The hair too is thick and 
greasy, and may be abundant over the trunk. Enlargement of the tongue leads to 
difficulty in articulation, and enlargement of the larynx produces a deep voice. 
Speech is also sluggish and memory' poor. The general behaviour may be character- 
ised by apathy and lack of initiative. Generalised muscular hypertrophy may initially 
be associated with great strength, but later weakness and atony result. The heart 
is enlarged, but hypertension or hypotension may occur. 

Complications and Sequels. — (1) Sex Function. Impotence in the male, and 
amenorrhcca In the female, are common complications, causetf fay destructive encroach- 
mant. of the eorioophil ceils on the iguiadntmpfajn hasophii. cells, Thyroid. A 
non-toxic colloid goitre, sometimes nodular, is found more frequently than a hyper- 
plastic goitre with thyrotoxicosis, and this fact Arows doubt on the thyrotrophic 
origin of thyrotoxicosis. Myxtedema may develop in the later stages. (3) Adrenals- 
They are frequently enlarged and contain adenomata. This enlargement indicates 
stimulation by the adrenocorticotrophic hormone. Hirsutism results in both sexes. 
(4) Diabetes Mellitus. This disorder is present in a small proportion of patients; 
but some degree of intermittent or chronic hyperglycsemia witn glycosuria, in the 
absence of diabetic symptoms, may be detected in some SO per cent. It can be 
attributed both to the somaiotropluc and the adrenocorticotrophic hormones. 
Mental Changes, Depression, initabili^, negativism, melancholia, mania and 
delusional insanity are ]^ssible complications. 
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Diagnosis. — ^The increase in size of hands and feet, and thickening and blunting 
of the facial features, with prognathism, makes diagnosis easy, especially if gigantism 
is already present. Osteitis deformans is a bony disorder wliich distorts the vault 
of the skull and does not often affect the facial tmnes. In acromegaly, radiographic 
examination may reveal an enlargement of the sella turcica, which if associated with 
optic atrophy or bitemporal hemtanopia, indicate a pituitary tumour. A raised 
serum phosphorus is indicative of active acromegaly. The urine may show raised 
values for adrenal glucocorticoids and 17«ketosteroid8. 

Prognosis. — The course is gradually progressive, with intermittent phases of 
apparent arrest of the pituitary hyperfunction. Tliese phases may be prolonged over 
man^ years. As myxedema may follow exophthalmic goitre, so hyperactivity of the 
pituitary may be succeeded by hypoactivity with secondary hypofuuction of the 
thyroid and adrenal glands. 

Treatment. — If there is progressive involvement of the optic nerves, with danger 
of complete blindness, the treatment is surgical removal of the pituitary tumour. 
Otherwise irradiation of the pituitary region should be tried first, and relief results 
in some 50 per cent. The initial dose should be on the small side to guard against 
secondary hypopituitarism. Testosterone and cestradiol in large doses have some 
influence in depressing pituitary overactivity. Complications such as thyrotoxicosis, 
myxttdcma, impotence and amenorrhota are treated appropriately. True diabetes 
mellitus will need dietetic regulation and insulin, but symptomless glycosuria can be 
ignored. 

GIGANTISM 

This is due to excessive secretion of the pituitary growth hormone before the 
epiphyses have united. It may be followed by acromeguy. Muscles and bones are 
usually strong in pituitary gigantism, and weak in eunuchoidism, excessive height 
being due to delayed epiphyseal closure. Adolescent gigantism with mild acromegaly 
in males, however, may be associated with delayed puberty, gynecomastia, delayed 
epiphyseal closure and absence of muscle strength. 

^e treatment of pathological gigantism is the same as for acromegaly, namely, 
irradiadon of the pituitary gland, or surgical removal of a pituitary neoplasm. In- 
hibition of pituitary activity by large doses of testosterone, or mstradiol, may be of 
some benefit. 

INFANTILISM 

Synonym. — Levl-Loralne Syndrome. 

Definition. — Infantilism consists of a retardation of somatic g^o^vth and sexual 
development with failure to attain adult dimensions and sexual characteristics. The 
term was first used by Loraine in 1871 in connection with a case of infantilism associ- 
ated ivith tuberculosis. Jf was later applied by L-evi ^1908^ to hypopitvitarisw 
beginning in childhood. Brissaud extended the term to indude infantilism associated 
with hypothyroidism (Brissaud’s syndrome), but this is a more complicated and less 
well-denned disorder. 

Etiology and Pathology. — ^Usually in life there is no gross lesion and necropsies 
are rare, smee the uncomplicated condition is not incompatible with good health. 
Experimental and biologic^ evidence indicates a defidemy of pituitary eosinophil 
cells ^growth hormone), and of basophil cells (gonadotrophic). Occasionally a tmrd 
ventricle tumour, or pituitary craniopharyngjoiiia, or chromophobe adenoma may 
be the cause. Tuberculosis, congenital or rheumatic heart disease, cceliac disease 
or any chronic childhood illness may be the cause of infantilism. 

Symptoms. — In childhood, the patient is perfectly formed but somatic growth 
is much below the usual rate. Development of the primary and secondary sexual 
characteristics at puberty does not occur, and the genital organs remain infantile 
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throughout adult life. The condition, however, is not absolute, and trying degrees 
of sexual development are met with. Although the ejsiphyses tend to remain open 
long after the normal time of closure, the ultimate height is well below normal, as 
the secretion of growth hormone is deficient. Intellectual development is usually 
nonnal and sometimes above normal standards, but emotional development and the 
behaviour pattern tend to remain immature. The patients are usually slender and 
have graceful limbs, anUes, wrists and fingers. Tne skin and hair are of smooth 
silky texture, and the generi appcaraD« is becoming. 

Diagnosis. — ^The condition should be diderentlated from other forms of dwarfism. 

Prognosis. — This depends upon the time at which treatment is commenced, 
but in general hormone therapy can only produce a trend towards normality. Health 
and normal function, other than sexud, is maintained even in the absence of any 
treatment. 

Treatment. — In contrast with the dramatic effect in the experimental animal, 
pituitary growth hormone is not effective in most cases of infantilism and docs not 
even cause nitrogen retention. This is a paradox, as yet unsolved. Methyl testo- 
sterone, 25 mg. daily by mouth, produces nitrogen retention with skeletal and muscular 
growth. In the female or in young children methyl androstenediol is preferable, 
since its androgenic effect is far less than that of methyl testosterone. Insulin is 
now known to be chondrotrophic in the hypophysectomiscd rat, although to a less 
degree than grotvth hormone, but this may justify its therapeutic application in 
selected cases. Gonadotrophins and (estrogens will stimulate sexual development. 


DWARFISM 

Defi&itloa.— A condition of subnormal height well below the normal range. 
It is the opposite of gigantism. Although no other abnormality may be presnt, 
the use of the term is also extended to indude a variety of conditions, of which 
deficient height is only one feature. 

Etiology and Pathology.— The essential feature is a deficiency of pituit^ 
eosinophil cells and of their growth-promoting hormone. The condition is quite 
comparable to that found in a strain of congenital dwarfed mice, in which the d\'rarasro 
and deficiency of eosinophil cells follows a Mcndelian recessive genetic distribution 
in successive families. Occasionally in man a pituitary oi other intracranial destructive 
neoplasm may be the cause. Cushing's syndrome in children is associated with dwarf- 
ism since cortisone inhibits cartilage proliferation. In sexual precodty there is 
initial acceleration of growth, but the (utimate height is usually subnormal because 
of premature union of the epiphyses. 

Symptoms. — In uncoropucated cases there arc no features other than retardation 
of growth. In some patients, especially girls, there is premature union of epiphyses 
at puberty, e.g. 12 years of age. If, on U\e other hand, sexual development is infantik, 
the condition is that of infantilism (see above). In Frohlich’s syndrome, adiposity 
is an essential feature. Dwarfism may also be a feature of Simmonds’s cachexia, 
if the condition is due to a pituitary craniopharyngioma commencing in childhood. 
Progeria (meaning prematurely old) is a name given by Hastings GUford, in 1904, 
to a rare condition comparable to Shnioonds’s cachexia in childhood, and associated 
with an old, wizened countenance, infantile sex o^ns, dwarfism, alope^ absence 
of breasts and a parchment-like skin. The condition is probably of pituitary origin, 
but its exact palliology is uncertain. Ovarian agenesis (Tumeris syndrome) is due 
to a conccnital absence, or failure of matunition, of rudimentary ov’arics, but the 
associated dwarfism is due to a pituitary defect. Webbed neck, cubitus valgus and 
other congenital stigmata may also be found in this condition. Urinary gonadotrophins 
arc present in. excess. 
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Diagnosis. — With simple failure of growth, or in infantilism, the relative pro- 
portion of arms, legs and trunk may he normal. Non-endocrine causes of dwarfism 
are rickets, renal rickets, fra^ilitas ossium, cceliac disease, pancreatic disease, von 
Gierke’s glycogen disorder, vitamin dehciency, cardiac disease and achondroplasia. 
In achondroplasia, a familial condition of defective endochondral ossification, the 
arms and legs are short compared with the body (human dachshund). 

Prognosis. — ^Where the epiphyses are ununitcd, and treatment is started early 
with a potent growth hormone preparation, the prognosis is fair, but the response is 
sometimes poor. 

Treatment. — As in infantilism, vide supra. 


SIMMONDS’S DISEASE 

Synonyms. — Pituitary Cachexia; Hypopituitarism; Panhypopituitarism; 
Shcehan-Simmonds’s Disease. 

Definition. — A disorder due to destruction or atrophy of the anterior pituitary 
gland, and manifested by cacheiia,anorexia, subnotma) metabolism and hypogonadism. 

Etiology. — The disease is more common in women since the commonest cause 
U atrophy of the anterior pituitary resulting from a local vascular lesion during the 
puerperium. Multipart are especially prone. It may, however, occur at any age 
and in either sex associated with a pituitary or parapituitary tumour. 

Pathology.— Simxnonds'a original case showed atrophy and fibrosis of the anterior 
pituitary gland as a result of an embolus in the main artery in a fatal case of puerperal 
fever. The vascular lesion is, however, more commonly thrombosis of the pituitary 
veins, following severe uterine hsmorrhage at parturition. Suprasellar cystic tumours 
and chromophobe adenoma are other important causes, and rarely malignant meta- 
stases, tuberculosis, syphilis and exanthemas. An unusual stiological occurrence is 
simply diminution in the relative number of eosinophil cells. As m the case of 
hypophyscCTOmy, the gonads, thyroid and adrenal cortex are hypoplastic or atrophic. 
The viscera are diminished in size in contrast to the splanchnomegaly of acromegaly. 

Symptoms.— Weakness, amcnorrhcea, anorexia and loss of pubic hair arc cardinal 
features. Cachexia is by no means constant and occasionally patients do not even 
lose W’eight. Impotence occurs in the male. In both sexes the secondary sexual 
characteristics, e.g. pubic, facial and axillary hair, are lost, and the eyebrows and 
hair of the sedp abo become thin and lustreless, or disappear. The skin is pale and 
dry, and may become wrinkled, giving a senile facies, kno%vn as progeria. The lower 
jaw may become atrophic (opposite of prognathism), and the teetli decay and fall 
out. The low metabolism, e.g. — 40 per cent., b manifested by a subnormal tempera- 
ture and hypersensitivity to cold. Bradycardia and hypotension are usual features. 
The blood sugar is low and insuUa sectsitinty increased. Spontaneous hypoglycasmlc 
attacks occur and may be fatal. Ansmia, rebtive lymphocytosis, eoslnophUia and 
a raised sedimentation rate are not uncommon. 

If the disorder begins in childhood, the lack of g^o^vth hormone results in failure 
to grow, although the epiphj^cs remain ununited in adult life. There is also failure 
of sexud development. Panhypopituitarism in childhood, however, is more appro- 
priately called iruantilism than Simmonds’s disease. 

Complications. — ^Pulmonary tuberculosis may follow prolonged inanition. 
Apathy, Inertia and somnolence are clmacteristlc and may progress to melancholia, 
with disorientation in time and place. Optic atrophy results from tumours. The 
Snapper-Witts syndrome consbts of hypopituitarism, achlorhydria, hypochromic or 
hyperchromic ansmia, subacute combinm degeneration and alopecia. 

Diagnosis. — ^The well-developed syndrome caimot escape recognition if the dis- 
order is kept in mind. Cachexia is not always a feature. Minor and incomplete 



DISEASES OF TUB BNDOCRIKE GLANDS 


488 

manifestations are more easily missed, but not if the possibility of the disorder 
following a puerperium in which there is severe hsemorrhage and (or) infection is 
remembered. Migrainous headaches can occur even in the absence of a pituitary 
or parapituitary tumour, but radiographic examination of the sella turdcn and exam- 
ination of the ^undi for optic atrophy should not be omitted. The condition is often 
mistaken for myxcedema, but without justihcation, and the response to thyroid alone 
is never adequate, as it is in myxcedema. 

There are many features in common with Addison’s disease, but pigmentation 
in Simmonds’s cachexia is either absent, or slight, and is never present in the mucous 
membranes. Anorexia nervosa in the later stages may show many of the features of 
Simmonds’s cachexia, suggesting perhaps an inhlbiuoo of pituitary activity via the 
hypothalamus. A similar mechanism may explain examples of incomplete Simmonds’s 
disease following shock or psydiic trauma. Inanition may itself, however, result in 
hypotension, hypothermia, hypoglycemia, hypometaboUsm and bradycardia. The 
initial and fund^cntal cause of anorexia nervosa is psychogenic, and there are 
essential differences in the clinical history and manifestation of anorexia nerv’osa 
and Simmonds’s disease. Thus anorexia nervosa usually occurs in young adults, 
more often in females, and it is possible to elicit a history of p^chic trauma, shock, 
disappointment or emotional upset. In contrast to the apa&y or Sunmonds's cadiexia, 
these patients are resdess and perform feats of activity far beyond their apparent 
strength ; loss of sexual hair, if any, is rarely extreme ; in contrast, the trunk and 
perhaps the face is covered fay diffuse downy hair. The 24-hourly output of 17- 
ketosteroids is low m Simmonds’s cachexia, e.g. 0*5 mg. (normal 5 to 12 mg.) ; sod 
the insulm sensiuvity test (intravenous injection of insulin 0-05 units per kg. body 
weight) shows a rapid fall of blood sugar to low levels, e.g. 30 mg. per 100 im., and 
a delayed recovery curve (hypoglycamic refractoriness). In myxetlema, the output 
of ketosterolds is very low, but the fall in blood sugar after intravenous insulin is 
somewhat retarded, although the subsequent elevation may also be retarded. The 
Kepler test for adrenal function (see p. 509), often shows as low an index in 
Simmonds’s disease as in Addison’s disease. 

ftognosis. — There is usually progressive deterioration, but patients with minor 
manifestations following pregnancy may recover spontaneously. Treatment is bene- 
ficial, but it is not easy to provide complete substitution therapy, and the cessation 
of therapy is often followed by relapse. Patients arc usually sterile, but should 
pregnancy supervene and parturition be normal, clinical recovery may result from 
hyperplasia of the pituitary remnant. 

Treatment. — ^Administration of adrenocorticotrophic hormone is effective in the 
form of long-acting corticotrophin (A.C.T.H. Gel), 40 units intramuscularly daily. 
Injections are troublesome and allergic reactions may occur. Cortisone by mouth, 
25 to 50 mg. daily, is more convenient, given with methyl testosterone by mouth, 
e.g. 25 mg. daily and thyroideum siccum gr. 1 or more daily, hlethyl testosterone 
and thyroid, even without cortisone, bring about considerable improvement. Corti- 
sone U valuable In dvovlnvihing the rak of audden hypeglycstwda. If thyroid atooe 
is given, it may be poorly tolerated and acute adrenal crisis may develop. If a patient 
with recognised Simmonds’s disease become comatose, hypoglycemia must first be 
suspected and intravenous glucose should be given at once. Coma may, however, 
occur without hypoglycannia or obvious adrenal crisis. It is called hypothermic 
crisis, and iiot baths may revive the patient. 


frGhlich’s syndrome 

Synonyms. — Dystrophia Adiposo-Geiutalts; Babinski-Frohlich’s Syndrome. 
Definition. — Failure of sexual maturation, associated with dwarfism and adiposity. 
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Etiology. — ^This is usually deatnicdoa of the anterior pituitary gland by a 
craniopharyngioma with involvement of the adjacent hypothalamus causing 
adiposity. It occur in either sex. Frohlich’s original case was a boy of 14 with a 
craniopharyngioma. 

Pathology, — ^The lesion is usually a craniopharyngioma. More rarely it is a 
chromophobe adenoma and sometimes a gross lesion cannot be discovered. 

Symptoms. — It is important to realise that the condition is very rare. The 
failure of development of sexual and secondary sexual characteristics is absolute and 
not merely delayed. The adiposity involves the face and trunk, and the limbs 
are slender. Such adiposity, as judged by photographs, was not of any severity, 
in the original cases of Frohlich and Babinski. For clarification, it is better 
to regard inadequate somatic growth as an essential part of the syndrome and, 
as a corollary, not to make ^e diagnosis in patients whose height is normal 
or above normal. The complexion is pallid as in pituitary deficiencies and not 
plethoric. 

Complications. — Rarely the syndrome is complicated by the additional features 
of retinitis pigmentosa, mental deficiency, polydactylism and familial incidence. It 
b then called the Laurence-Moon^Biedl syndrome. 

Diagnosis. — The three main features of the dbease are failure of sexual develop- 
ment, dwarfism and adiposity. An enlarged sella turcica and optic atrophy give 
support to the diagnosis but are not cssenria). By definition the diagnosis cannot 
be made before puberty, in the absence of an intracranial neoplasm, except as a 
speculation. 

Prognosis.— The condition does not improve in the absence of treatment. 

Treatment. — Craniopharyngiomata are treated surgically. It is logical to pre- 
scribe pituitary gonadotrophic hormones supplemented by thyroid; boys should 
also receive methyl testosterone and girb msirogens and progesterone. 


DIABETES INSIPIDUS 

Definition. — Diabetes insipidus is a disturbance of water balance, characterised 
by polyuria and polydipsia, and it b due to a destructive lesion of the posterior lobe 
of the pituitary gland, or of the adjacent part of the hypothalamus. 

^Etiology. — ^The condition is sometimes familial, it is due to a deficient secretion 
of the antidiuretic hormone by the posterior lobe of the pituitary. This results from 
destruction of the lobe, or any interruption of its normal connection with the supra- 
optic nucleus of the hypothalamus. Such a lesion b followed by degeneration of the 
pars nervosa, but not of the pars intermedia. 

Pathology. — ^In the majority of cases there is no obvious cause. It b sometimes 
due to trauma, a vascular lesion, syphilb, tuberculous meningitis, a primary or 
metastatic brain tumour, a pituitary or panipituitaiy neoplasm involving the posterior 
lobe, or Hand-Schuller-Christian’s disease. The condition may abo follow shock, 
via the hypothalamic mechanism. 

Symptoms. — The symptoms are polyuria and polydipsia, with the passage of 
large quantities of urine, e.g. 12 litres in 24 hours, of pale colour, and low specific 
gravity, e.g. 1002. The polyuria leads to dbturbed sleep and anxiety. The patient 
loses weight and strength, and may become very emaciated and even bedridden if 
untreated. 

Diagnosis. — Hysterical polyuria may be difficult to differentiate apart from the 
hysteriral background. There is a teodoicy in thb condition, however, for the 
polyuria to be more marked during the dtyrime and the patient may sleep throughout 
the whole night, whereas the polyuria of diabetes insipidus is most troublesome at 
night. The hysterical patient remains in reasonably good health in spite of the poly- 



490 


DISEASES OF THE ENDOCRINE GLANDS 


dipsia and polyuria. Some individuals have a familial hypersensitivity to cafTetne 
and, if much tea or coffee is drunk, they have polyuria and frequency. Diabetes 
meUitus is easily distinguished by hypCTglyc»mta and glycosuria. In chronic nephritis 
the urine may be voluminous and of constantly low specific gravity, but it contains 
albumin and renal casts. A Wasseimann rcwtion 'will cxdude tertia^ syphilis. 
Radiographs of the skull, and examination of the optic disks and visual fields 
should exclude pituitary and parapitujtaiy tumours. The Hand-Schuller-Chrislian 
disease is congenital and familial and characterised by exophthalmos, a large Hver 
and spleen, yellow-tinted skin and irregular areas of xanthomatous infiltration in the 
skull. 

Prognosis. — The disease is protracted, and If treatment is inadequate the patient 
becomes emaciated and dies from intercurrent infection. 

Treatment. — ^Tlie best replacement therapy consists of Pitressin tannate in 
oil, 5 mg. in 1 ml., injected intramuscularly, the effect lasting 24 to 48 hours. This 
Is preferable to aqueous Pitressin, 10 or 20 units in 1 ml. given 2 or 3 times in 24 
hours. Powdered Pitressin, 50 mg. insufllatcd or snuffed Intranasally, may be effec- 
tive in milder cases or used as supplementary therapy. Pallor, headaches, intestinal 
cramps and precipitate bowel action may complicate treatment when large doses 
are necessary. 


DIABETES TENUIFLUUS 

DeRniUoo^A condition of superoonnat secretion of the posterior pituitary 
antidiuretic hormone, manifested by diminution in the volume of unne excretea 
and an absence of thirst. Tenuifluus means “ flow ins slenderly ”, and the condition 
is the opposite of diabetes insipidus (tasteless urine). The latter condition might 
be better tetmed diabetes muUifiuus (copious urine — floiring greatly). 

Etiology and Clinical Features.-— It is due to excessive secretion of the anti- 
diuretic hormone of the pats nervosa of the pituitary, is probably rare as an uncoin- 
plicated entity and on the comparatively few occasions that it has been observed, it 
has appeared to be part of a pituitary syndrome. It may be found with pituitary or 
parapituitary tumours, with Frohlicb’s syndrome, and with other varieties of pituitary 
adiposity. Acromegaly may be associated either with diabetes insipidus, or with 
diabetes tenuifluus, and one may give place to the other according to the phase of 
the disease. In one such case of the latter, EUinger, Hare and Simpson demonstrated, 
for the first time, that there ivas an excess of antidiuretic hormone in the cerebrospinal 
fluid. The daily intake of fluid was small, and the output of urine even smaller, the 
difference apparently being explained by an obviously excessive perspiration, in con- 
trast with the dry skin of diabetes insipidus. It is interesting to note that irradiation 
of the pituitary gland resulted in a normal and balanced fluid intake and output, and 
a disappearance of excessive perspiration and of the excess of antidiuretic hormone 
from the cerebrospinal fluid. 

Water retention with resulting extensive cedema may occur in hysteria or the 
anxiety neuroses, possibly via hypothalamic stimulation of the pars nervosa. 
menstrual water retention is not infrequent, the meclianism being via the posterior 
pituitary or the adrenal mineral corticotds. Low calorie diets in adiposity may cause 
phases of water retention. 

Complications. — E. I. Jones described a syndrome, in a man of 26, which he 
attributed to hyperactivity of the posterior lobe of the pituitary gland. The main 
features were hypertension, hyperchiomic gna^mla. achlorhydria and impaired carbo- 
hydrate tolerance. Melanophore-cipaiiding, vasopressor and antidiurelic substances 
were present in the urine (Noble and othm). 

Diagnosis. — ^An abnormally small daily excretion of urine in the absence of 
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cardiac or renal disease suggests diabetes tenmfluus, especially if accompanied by 
excessive perspiration for which no ordinary cause is obvious. 

Treatment. — Irradiation of the pituitary gland may be beneficial. 


DISEASES OF THE THYROID GLAND 

The essential function of the thyroid gland is to control the metabolic rate of 
the body but it also has an important influence on growth, sexual function, the cardio- 
vascuhr system, nitrogen and carbohydrate metabolism and fluid balance. The 
essential principle, thyroxine, was isolated by Kendall in 1919 ; shown to be an amino 
acid derived from tyrosine, 3:5:3': 5'-tetraiodothyronine, by Harington in 1926 ; 
and synthesised by Harington and Baiger in 1927. The laevo-rotatory form, L-thyr- 
oxine, is ten times more active than the dextro-rotatory form. In 1952, a substance 
3:5: 3'-L-triiodothyronme was found to be a normal constituent of plasma by Gross 
and Pitt-Rivers in England, and Roche, Lissitaky and Michel in France, and its 
activity in animals and man to be some three times that of L-thyroxIne. It has been 
separated from thyroglobulin and is probably the form of thyroid hormone that is 
active in the tissues. Thyronine has a similar basic structure to thyroxine. It is 
quite inactive without its iodine atoms. Thyroglobulin is a protein of large molecular 
weight and is the form in which thyroxine is stored in the colloid of the thyroid gland. 
Diiodotyrosine is present in thjTOglobuIin and is an intermediate product m the 
natural synthesis ot thyroxine but is itself inactive. 

The normal thyroid gland contains 5 mg. of thyroxine and 8 mg. of iodine. 
Intal:e requirements of iodine for equilibrium are estimated as 15 micrograms per 
day per adult and 50 micrograms for a child. Protein-bound iodine in blood is a 
measure of the thyroxine content, the normal range being 4*0 to 8*0 micrograms per 
100 ml., values being higher in thyrotoxicosis and lower in myxccdema. The average 
daily requirements of L-thyroiine in a completely thyroidectomised adult are 0-3 mg. ; 
0*1 mg. thyroxine is equivuent to 1 grain of thyroideum siccum. An inadequate intAc 
of iodine produces goitre, due to an ineffective attempt by the thjxoid to produce 
thyroxine. An old obscn'ation that cabbage produced goitre in rabbits, led to the 
discovery that thiourea and thiouradl arc ^so goitrogenic and that they act by pre- 
venting the synthesis of thyroxine. Since iodine deficiency or thiouracil can produce 
ineffective thyroid hj'perplasia without hyperthyroidism or with hypothyroidism, it 
is obvious that hyperplasia is not synonymous with hyperfunction. This explains 
some difficulues in interpreting the histology of pathological thjToid tissue. The 
administration of iodine causes a reduction in the degree of hyperplasia and of hyper- 
thyroidism and increases the amount of colloid in the gland. This also influences 
the interpretation of pathofogical histofogy. 

Pituitary thjTotrophic hormone causes hyperplasia and hyperfunction of the 
thyroid gland, hlarine showed that subtotal destruction of the adrenal gland has a 
similar effect, and more recently it has been found that cortisone, conversely, inhibits 
thyroid function. Both these effects are mediated through the pituitary gland. 

Clinically there are two main types of hyperthyroidism, exophthalmic goitre, 
and toxic adenoma. Hj*poth)Toidism may result in cretinism, or myxccdema, accord- 
ing to whether the deficiency is already present at birth or develops after a period of 
normal thjToid function- 

EXOPHTHALMIC GOITRE 

Synonyms. — Graves’s Disease ; Party's Disease ; Basedow’s Disease; Primary 
Thyrotoxicosis. 



492 


DISEASES OF THE ENDOCRINE CLAND8 


Definition. — Hyperactivity and hypereccretion of the thyroid gland, usually 
manifested by tachycardia, tremor, loss of weight, nervousness, sweating, exoph- 
thalmos, enlargement of the thyroid and raised basal metabolic rate. 

ffitiology,— The disease is mote coromon in females than males, in the ratio of 
6 to 1. This is probably associated with the greater lability of the endocrine system 
in the former, as indicated by the not infrequent physiological transient enlargement 
of the thyroid at puberty, at menstruation and the menopause. ITie malady is com- 
monest in the second and third decades, but it may occur in childhood or old age. 
Symptoms may first appear at puberty or the menopause. 

Mental stress, anxiety, shock and sexual neurosis are often precursors of the 
disease, but a constitutional vulnerability of the thyroid to such stimuli is probable. 
The latter is also indicated by a familial predisposition. Infection aggravates pre- 
existing hyperthyroidism. 

Pathology. — The cuboida] epithelial cells undergo hypertrophy and become 
columnar. They also divide ana multiply (hyperplasia), and may project in folds 
into the follicles, giving a lace-tike pattern- The follicles arc almost empded of 
colloid unless iodme has been given. There is a generalised lymphatic hyperplasia 
and lymphoid infiltration of the thyroid itself. The thymus is usually enlarged. The 
liver rn.ay show areas of necrosis or atrophy, and is often depleted of glycogen. 
Experimentally, pituit^ thyroirophin will pt^uce similar thyroid hyperplasia and 
a raised basal metabolic rate in guinea-pigs and man. Nevertheless, it has not been 
possible to demonstrate such a hormone in the blood of patienu with hypert^roidism. 

Symptoms.— The e.xccssive secretion of thyroxine has wide systemic effects, and 
also disturbs the nervous stability of the patient. Many of the symptoms appear 
to result from overactivity of the sympathetic nervous system. 

Cardio-vescvlar jyjtm.— Tachycardia in some degree is invariable, and is usually 
associated with palpitation. Extra-systoles may be present, and if the disease is of 
long standing or in people over 40, auricular fiorillatioo is not Infrequent. Capillary 
pulsation may be seen, and vasomotor instability is evidenced by a tendency to blush 
or the appearance of a characteristic patch of redness over the neck and upper sternum. 
The carotid and brachial vessels pulsate visibly and forcibly. The sj-stolic pressure 
is usually raised and the diastolic is normal or diminished, resulting m an increased 
pulse pressure. 

Nervous system . — ^There is a diaracteristic tremor of the bands, noticeable on 
being asked to hold out the hands, or in writing, or in lifting a cup. Anxiety is a 
frequent and almost invariable accompaniment of exophthalmic goitre. The patient 
is also restless and unstable, and finds it difficult to remain in one position tor any 
length of time. Conversation too is desultory and, although there is often a hyper- 
acuity of perception and conception, this is offset by an inability for sustained effort 
or concentration. Increased sensitivity and sensibility trouble the patient and her 
associates or family, and emotional distress is common. Occasionally psj’chotic mani- 
festations develop, especially paranoia and acute mania, with suicidal tendencies, but 
rarely does this Jiappen io the 2 bses}ce of a constitutional predisposirioa. Sweating 
is often excessive, manifested by the hot, mobt handshake, and it may be soaking 
undergarments or bedclothes. Severe muscular weakness and wasting may be 
present, associated with excessive katabolism of muscular tissue and crcatxnuria. 
Myasthenia gravis, acute bulbar patsy and progressive muscular atrophy may be 
simulated. 

Gastro-intestinal . — ^Thc paradox of an insatiable and voracious appetite with pro* 
gressive loss of weight is a source of wonder and concern to patient and relatives. 
The explanation is a raised metabolic rate. &ce3stve thirst is an effort to compensate 
for loss of fluid by profuse perspiration. Attarks of dyspepsia occur, sometimes with 
vomiting, and this may be due to hepatic disturbance, but achlorhydria and hypo- 
chlorhydria are not infrequent. Loose stools or diarrhua may occur. 
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Ocular signs . — Upper lid aetraction is characteristic, giving a glint to the eye or 
a coquettish loolc 's^hen it is mild in degree, or a frightened stare in more severe 
cases. True exophthalmos is indicated by the appearance of sclera benveen the 
cornea and the louver lid, and by orbital bulging and tension. Exophthalmic 
ophthalmoplegia occurs tvith severe thyrotoxicosis, but also in middle-aged patients 
with euthyrolmsm (a term indicating normal thyroid function) or mild hyperthyroidism. 
The condition may at first be unilateral. The conjunctiva is swollen and congested 
and histological examination shows cedema and lymphatic infiltration of the ocular 
muscles and orbital contents. Exophthalmic ophthalmoplegia (malignant or pro- 
gressive exophthalmos) is thought to be produced by the thyrotrophic hormone of the 
pituitary, which explains its occurrence wth hypothyroidism after too radical 
thyroidectomy. 

Thyroid gland . — ^This is almost invariably enlarged, although the degree is by 
no means proportional to that of the thyrotoxicosis. The enlargement usually affects 
both lobes, and not infrequently the isthmus. The swellings are smooth and roughly 
symmetrical, but one lobe may be larger than the other. Small degrees of enlargement 
may be missed unless the proper technique of palpation is observed. The thumb 
should compress the site of one lobe of the thyroid against the trachea, and the opposite 
lobe then becomes palpable to the thumb or ^gers of the other hand. This procedure 
is best carried out with the patient lying flat without a pillow. A systolic bruit over 
the thyroid may be heard on auscultation. 

Metabolism . — Increased basal metabolism is characteristic and is a good indication 
of the degree of thyrotoxicosis. The occasional near-nonoal value, tvith reliable 
technique, must be explained by the patient’s previously normal metabolism being 
below average. There is a negative nitrogen balance with creatinuria, due to patho- 
logical breakdown of muscle tissue, the fat depots of the body tend to disappear 
and the scrum cholesterol to be low, t.g. 90 mg. per 100 ml. Loss of fat is not always 
an essential feature and may sometimes be overcompensated due to an increased 
appetite. 

The liver is depleted of glycogen, and transient or persistent glycosuria 
may appear. This rarely indicatea true diabetes mellitus, which is not more 
common among thyrotoxic patients than among the rest of the population. 
Nev'ertheless, thyro.vine is antagonistic to insulin. In thyrotoxic glycosuria, the 
resting blood sugar level is normal, but following 50 grammes of glucose there 
may be a high and prolonged blood sugar curve. In the absence of gastro- 
intestinal symptom^ or partial starvation, ketosis rarely occurs. There may 
be a negative calcium balance and, although the serum calcium is not raised, 
as in hyperparathyriodism, the renal excretion of calcium is not infrequently 
excessive. There results a decalciScation of the bones, sometimes to a severe 
degree. 

CMvr featur^r . — Erfarire impotence may be present in flic maJe, and smenorrhaa 
or scanty menstruation is common in females. Pigmentation is rare, and is usually 
confined to the orbital regions, but it may occasion.aIly be diffuse. Premature whiten, 
ing of the hair sometimes occurs. There are no characteristic blood changes, but a 
lymphocytosis may be present. Dyspepwa and dUrrh(z^a may be troublesome features. 
Occasionally abdomind pain may be sei'ere enough to simulate an acute abdomen, 
and on laparotomy acute congestion of the pancreas has been obser\’ed. Crises are 
an alarming feature of thyrotoxicosis, sometimes precipitated by infection, or occur- 
ring in the first fmv days after thjToidectomy, but often without ob'.nous cause. There 
is an acute exacerbation of the condition, with manifestations predominantly cardiac, 
cerebral or gaslro-intestlnal, and patients may die unless the condition is promptly 
recognised and treated. Cerebral forms of enses are particularly dangerous, and are 
manifested by acute excitement and irritaEnli^*, acute mania, delusions and h^ucina- 
tions. There is also a comatose form. 
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Diagnosis. — \Vlien the classical features of tachycardia, exophthalmos, enlarged 
thyroid, tremor of the hands and loss of weight are present the diagnosis usually 
offers no difficulty. 

“ Masked ” forms of hyperthyroidism, or ** formes frustes ", in which the pre* 
sentlng feature appears to indicate some other dilsease, may offer difficulty, but anare* 
ness of the possibility of hyperthyroidism usually prevents a mistaken diagnosb. 
Thus, it is important to look out lor a possible thyroid basis in cases of auricular 
fibrillation, and it would seem that the btter may occur in paroxysmal form before 
the clinical picture of hyperthyroidism is well developed, while occasionally fibrillation 
may supervene some years after the disease is apparently arrested. 

loss of weight, sweating and rapid pulse may suggest pulmonary tuberculosis ; 
or wasting combined with glycosuna give rise to a diagnosia of diabetes mellitus. 
The muscular wasting and weAneas of nyperthyToidism may simulate the myopathies, 
or myasthenia gravis. The latter is an extremely rare complication of thyrotoxicosis, 
and Is differentiated by the selectivi^ for groups of muscles and the response to 
neostigmine. Some patients are treated for an associated neurasthenia before the 
thyrotoxicosis is recognised. An overactive sympathetic nervous system at the 
climacteric may produce many features simulating thyrotoxicosis, but only a 
small proportion of such patients have true thyrotoxicosb. Neuro-circulatory 
asthenia may simulate hyperthyroidism, and the thyroid gland is often somewhat 
enlarged, but in the former the tachycardia is more dependent upon emotion 
and change of position, and the puise*rate at rest, or when sleeping, is usually not 
raised. 

In hyperthyroidism the basal metabolic rate Is raised and the blood cholesterol 
is diminished. There is a high value for the proteiQ'bound serum iodine, the uptake 
by the thyroid of radioactive Iodine is increased and its urinary excredoo during s 
24'hour ot 48*hour test period is reduced. 

Course and Prognosis.->The natural course of the disease, in the absence of 
treatment, U progressively downhill, but waves of remission and exatetbation occur. 
Nevertheless, some patients recover spontaneously, or even become myxeedemstous. 
The eWef dangers are cardiac failure, intercurrent infection and mental disorder. 
The results of treatment are good. Although pathological upper lid rctracuon 
usually disappears following treatment, some degree of exophthalmos not infrequently 
persists. 

Treatment. — ^Mild cases may respond to sedatives, rest and reassurance. To 
these may be added small doses of iodine, e.g. 5 min. of Lugol’s iodine daily. This 
is not curative but it lowers the degree of thyrotoxicosis. Spontaneous recovery or 
even transition to myxeedema is possible. 

Severe cases may be treated -with subtotal thyroidectomy or with radioactive 
iodine. Pre-operative treatment with methyl thiouraril, or propyl thfouracU, has 
replaced pre-operative Lugol’s iodine because it is more effective. Methyl thiouraril 
is pven as a tablet, 200 mg. t,d.s., for some 14 days or until ^ basal metabolism 
is normal or the clinical features of thyrotoxicosis have largely disappeared, and no 
patient should undergo thyroidectomy before their thyrotoxicosis is so controlled. 
Methyl thiouraril is replaced by Lugol's iodine, 10 min. t.d.8., for some 7 days before 
operation, in order to minimise the tendency to congestion and hsmorthage which 
it produces. 

Methyl thiouraril may be used as an altemadve to operation. It is then given 
as 100 mg. t.d.8. and the dose is gradually tapered off to 50 mg. once daily and stopped 
entirely 6 months after the symptoms have been completely csmtioUed. The gf«it 
disadvantage is the danger (2 per cent.) of agranulocytosis which may come like a 
bolt from the blue two daj^ after a normal blood count. All patients are warned to 
stop tablets and report if malaise, sore throat or fever develops. Agranulocytosis is 
treated with corticotrophin (A.C.T.H.) and penicillin. The other disadvantages are 
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the persistence of the goitre, the tendency to relapse in some 50 per cent, of 
and the prolonged uncertainty. Propyl thiouracil is alleged to be le» liable to produce 
agranulocytosis. Thiouracil acts by blocking the synthesis of thyroxine in the thyroid 
gland. The resulting increased secretion of pituitary thyrotrophic hormone may 
initially aggravate the degree of exophthalmos and enlarge the existing goitre but 
amelioration of both may follow later. 

Radioactive iodine is, in the opinion of the writer, the treatment of choice, although 
warnings of the possibility of injury to the ovaries and late development of thyroid 
cardnoma are still voiced but not substantiated. The bombardment of metallic 
tellurium in a cyclotron transmutes the tellurium into radioactive iodine, the prindpal 
isotopes being (which loses half its activity in 12 hours) and Psi (which loses 
half its activity in 8 days). Radioactive iodine, which looks and tastes like stale 
water, is given in a single dose by mouth. It is selectively taken up almost entirely 
by the thyroid gland and th^ gives off electrons (beta rays) which cause atrophy of 
the hyperolastic gland. Clinical cure results after some 8 weeks, except for a persistent 
exophthalmos ; but, if necessary, a seaind dose can be given after 3 months. Over- 
dosage may result m myxeedema. The latter is very liable to occur if thyroidectomy 
is attempted after an initial dose, which was thought to be inadequate. Dosage is 
determined by preliminary tracer studies, measuring iodine uptake by the thyroid 
by means of a Geiger-MuUer counter, and its urinary excretion; and by clinical 
estimation of the size of the goitre. 


TOXIC ADENOMATOUS GOITRE 

Synonyms.— Secondary Thyrotoxicosis; ThjTOtoxic Nodular Goitre. 
Definition.— Hyperthyroidism associated with, and usually superimposed upon 
a nodular goitre. ^ ’ 

.ffitiology.— Thyrotoxic symptoms occur in some 15 per cent, of nodular goitres 
The cause is usually unknoivn, but occasionally iodine appears to provokemyro- 
toxicosis in a quiescent gland- ^ 

Pathology. — Plummer’s term, Toxic Adenoma, might be thought to indicate a 
single adenoma, but only rarely is this the case. More commonly multiple adenomas 
are found throughout the glands, and, apart from these, other areas of the gland mav 
show hyperplasia, indistinguishable from that found in exophthalmic goitre, as weU 
as areas of colloid vesicles. ’ 

Symptoms. — ^This condition can be differentiated clinically from exophthalmic 
goitre by the absence or mildness of upper lid retracUon and exophthalmos the 
absence of the general anxiety so characteristic of Graves’s disease, the rarity of 
thyrotoxic crisis and the rarity of recurrence of thyrotoxicosis after thyroidect^v^ 
It is also more likely to affect an older age group, namely over 40 years of aw* 
the brunt of the thyrotoxicosis appears to fall on the cardio-vascular system-^Wh*^ 
the thyroid gland is obviously nodular to palpation, or when the goitre has bem 
present for some years before thyrotoxic symptoms develop (i.e. secondary thvrn 
toxicosis), clmical differentiation from Graves’s disease on either of these ground* 
is dear. In their absence, differentiation is relative rather than absolute ancTmnn^f 
necessarily be decided by thyroid histology since the general hyperplasia of the thYro°d 
in Graves’s disease may be accompanied by microscopic adenomata and the nodidfl*^ 
adenomatous goitre may contdn areas of hyperplasia. Neverthdess clinical diff^ 
entiation appears Justifiable. 

Prognosis. — Inadequately treated, the condition deteriorates rapidly and card" 
failure results. The response to thyroidectomy is excellent and the percentf .5 
recurrence is less than 1 per cent. J 

Treatment.— Thyroidectomy is indicated for large or grossly nodular / 
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Diagnosis. — ^\Vhen the classical features of tachycardia, exophthalmos, enlarged 
thyroid, tremor of the haitda and loss of weight are present the diagnosis usually 
offers no difficulty. 

" Masked ** forms of hyperthyroidism, or ** formes frustes ", in which the pre- 
senting feature appears to indicate some other disease, may offer difficulty, but aware- 
ness of the possibility of hyperthyroidism usually prevents a mistaken diagnosis. 
Thus, it is important to look out for a possible thyroid basis in cases of auricular 
fibrillation, and it would seem that the fatter may occur in paroxysmal form before 
the clinical picture of hyperthyroidam is well developed, while occasionally fibrillation 
may supervene some years after the disease is apparently arrested. 

Loss of weight, sweating and rapid pulse may suggest pulmonary tuberculosis; 
or wasting combined tvith glycosuria give rise to a diagnosis of diabetes mellltus. 
The muscular wasting and weakness of hyperthyroidism may simulate the myopathies, 
or myasthenia gravis. The latter is an extremely rare complication of thyrotoxicosis, 
and is differentiated by the selectivity for groups of muscles and the response to 
neostigmine. Some patients are treated for an associated neurasthenia before the 
thyrotoxicosis is recognised. An overactive sympathetic nen'ous system at the 
climacteric may produce many features simulating thyrotoxicosis, but only a 
small proportion of such patients have true thyrotoxicosis. Neuro-circulatory 
asthenia may simulate hyperthyroidism, and the thyroid gland is often somewhat 
enlarged, but in the former the tachycardia is more dependent upon emotion 
and oiange of position, and the pulse-rate at rest, or when sleeping, is usually not 
raised. 

In hyperthyroidism the basal metabolic rate is raised and the blood cholesterol 
is diminished. There is a high value for the protein-bound serum iodine, the uptake 
by the thyroid of radioactive iodine is increased and its urinary excretion during a 
ZVhour or 48-hour test period is reduced. 

Course and Prognosis.— The natural course of the disease, in the absence of 
treatment, is progressively downhill, but waves of remission and exacerbation occur. 
Nevertheless, some patients recover spontaneously, or even become myxeedemaious. 
The chief dangers are cardiac failure, iatercurfent infection and mental disorder. 
The results of treatment are good. Although pathological upper Iid retraction 
usually disappears folloiving treatment, some degree of exophthalmos not infrequently 
persists. 

Treatment. — Mild cases may respond to sedatives, rest and reassurance. To 
these may be added small doses of io^e, t.g. 5 min. of Lugol’s iodine daily. This 
is not curative but it lowers the d^jee of thyrotoxicosis. Spontaneous recovery or 
even transition to royxadema is pc»sible. 

Severe cases may be treated with subtotal thjToidectomy or with radioactive 
iodine. Pre-operative treatment with methyl thlouracil, or propyl thiouradl, h» 
replaced pre-operative Lugol's iodine because it is more effective. Methyl thiouradl 
is given as a tablet, 200 mg. t.d.s., for some 14 days or until the basal metabolism 
is normal or the dinical features of thyrotoxicosis have largely disappeared, and no 
patient should undergo thyroidectomy before their thyrotoxicosis is so controlled. 
Methyl thiouradl is replaced by LugoPa iodine, 10 min. Ld.s., for some 7 days before 
operation, in order to minimise the tendency to congestion and hemorrhage which 
it produces. 

Methyl thiouradl may be used as an alternative to operation. It is then given 
as 100 mg. t.d.s. and the dose is gradually tapered off to 50 mg. once daily and stopped 
entirely 6 months after the symptoms have been completely controlled. The great 
disadvantage is the danger (2 per cent.) of agranulocytosis wbidi may come like a 
bolt from the blue two days after a normal blood oiunt. All patients are warned to 
stop tablets and report if malaise, sore Aroat or fever develops. Agranulocytosis is 
treated with corticotrophin (A.C.T.H.) and pcmdllin. The other disadvantages are 
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indistinct and rather toneless. The whole attitude is apathetic and lethargic, tvith a 
tendency to somnolence and even coma. 

Metabolism . — ^The basal metabolic rate is usuaUy of the order of —40, the tempera- 
ture is subnormal, and the patient hypersensitive to cold, being especially intolerant 
of the %vinter months. There is an almost constant hypercholesterolasmla, e.g. 380 
mg., and the blood protein bound iodine is very low. The fasting blood sugar may 
be normal or slightly below normal, and there is apparently an increased carbohydrate 
tolerance in some patients. The injection of 4 units of insulin intravenously is 
followed by a slower rate of fall of blood sugar than occurs in normal indiwduals, 
although the subsequent rise in blood sugar is often retarded. Occasionally diabetes 
mellitus occurs as a complication of myxcedema, the pancreatic islets, as well as the 
thyroid, being atrophic. The urinary excretion of 17-ketosteroids is low because of 
secondary depression of pituitary adrenotrophic and gonadotropliic functions. 

Inadequacy of adren^ function secondary to the thyroid deficiency is shown by a 
positive Kepler test and very low values for urinary ]7-ketosteroid3 and ll-oxysteroids. 

Blood . — There are three types of amemia found in myxmdema : (1) HTOochromic 
low colour index anemia. This variety responds to iron. It differs from other 
iron-deficiency anaemias, however, in the absence of microcj’tosis. (2) Hyperchrormc 
megalocytic high colour index anaemia. This responds to liver, ana is comparable 
to pernicious anremia. (3) Simple hyperchtomic macrocytic high colour index anaemia. 
It differs from Addisonian anemia in the absence of megalocjiosis and failure to 
respond to liver. Neither does it respond to iron, but thi^roid has a specific effect, 
although a gradual one. The three types may be associated v^nth achlorhydria, which 
is not uncommon, but type (3) is a specific thyroid deficiency anamia. Either of the 
first two types may, on treatment with iron or liver respectively, change into the last 
type (simple hyperchromic). It is generally assumed that thyroid is a direct hamo- 
poietic agent essential for maturation of red cells, but the partial atrophy of the 
eiythron in hypothyroidism may be an adaptation to the diminished need of the 
tissues for oxygen< 

Other /eafuref.— Constipation is common, in contrast to the diarrhcca of thyro- 
toxicosis. Similarly, appetite and thirst are diminished. Deposits of mucoid material 
may impair hearing, smell, taste and swallowing. There may be menorrhagia, 
and in the male relative or absolute impotence is not infrequent. Vague generalised 
pains may be a feature, and some recognise a subthyroid form of clironic rheumatism. 

Diagnosis. — Even though well-developed myxeedema presents a characteristic 
clinical picture, it is perhaps the most frequently missed endocrine disorder, and this 
is certainly true of the early or slight cases. The best method of avoiding this is 
constantly to bear in mind the existence of the disorder, especially when dealing with 
menopausal women. Sluggish mental response, with tWek dry sldn and loss of hair, 
failure of memory and sensitivity to cold are characteristic. 

Many palienfa mil first be seen by the pychiatrisr, although the disease must 
have been present for some time. Others will present themselves to the gyiuecologist 
on account of menorrhagia. Agtdn, the appearance of the patient may lead to tlie 
diagnosis of anmmia, confirmed by Wood examination, but the other features should 
not be missed. The pale, puffy face with baggy eyes also resembles the facies of 
parenchymatous nephritis, and albomlnuiia may complicate myxeedema if the Iddnc}3 
are involved in the mucoid infiltration; a further resemblance between tlic two 
conditions is the lugh blood cholesterol. Myxeedema may be difficult to differentiate 
from hypotliyroidism in Simmonds's cachexia, both having a low B.M.R. and sensi- 
tirity to cold. In the latter condition, however, mucoid infiltration of the skin is 
rare, the sffin being thin and wrinkled, and thyrotrophic hormone wall raise tlie 
metabolism and uptake of radioactive iodine to normal, whereas it has no such effect 
in myxeedema, the atrophied thyroid gland being unable to respond. 

localised myxeedema may pamdodcally be a complication of hyperthyroidism. 



DiSEASefi OP TUB SNOOCBINB GLANDS 


496 

Others may be treated with radioactive iodine. The condition is not Unresponsive 
to methyl uiiouraciU 


MYXCEDEMA 

Deiinition. — A primary condition of hypothyroidism, associated with low basal 
metabolistn, and manifested by sensitivity to cold, mental hebetude, loss of halt and 
mucoid infiltration of the skin and subcutaneous tissue. It does not include Htoo- 
thyroidism secondary to pituitary hypofonction, and the term pituitary myofccdema 
is best avoided. 

Aitiology. — Myxeedema usually occurs sporadically and without obvious cause, 
although there is occasionally a history of preceding infccrion. It is more frequent 
in women than men, in the ratio of 8 to 1, and is most common in middle age. Perhaps 
the condition in women is comparable to the cessation of ovarian function, which also 
takes place in the fifth decade. The disease, however, may have its onset in old 
age, or even in childhood — when It is known as juvenile m^adetna. There would 
also appear to be a consUtutlonal pr^tsposition, as several cases may occur in the 
same family. Myxredcma may follow partial thyroidectomy for thyrotoxicosis, or 
complete thyroidectomy for oon-th)Toid cardiac disease, the term cachexia strumipriva 
sometimes being given to post-operative myxedema. Apart from operation or ex- 
cessive radiation, myxeedema may arise spontaneously following chronic thyrotoxi- 
cosis. It may also occur cndcmicaUy and usually with goitre, the etiology being a 
relative or absolute iodine deficiency. 

Pathology.— The thyroid is at^luc, and the secreting epithelium is largrfy 
replaced by fibrous tissue. The skin and subcutaneous tissue are infiltrated with 
a mucoid-uke material, which was wrongly thought fo be mucin, and hence the name 
myxordems. There is an abnormal accumulation of extra-cellular and extia-vascular 
protein, the osmotic pressure of which leads to a transfer of saline from plasma to 
interstitial tissues. The mucoid infiltration may be widespread and implicate the 
nasal, pharyngeal, buccal and auditory mucous membrane, salivary glands, the larynx 
and the ccsophagus. The kidneys are sometimes extensively involved, and there 
may be deposits in the vuUo-vaginnl region. The heart and coronary vessels not 
infrequently show atheromatous changes, with some cardiac dilatation, but contrary 
to general bebef, actual mucoid infillralion is a rarity. 

Symptoms. — ^I'hc onset is usually insidious, nnd at least half tlie padente have 
had the disease for some years before it is recognised. The general condition is 
comparable to hibernation, all the physical, metabolic ahd mental processes being 
sluggish and reduced much below the normal. 

Inteetment . — The facies is pale and puffy, with baggy eyelids and a chaiactcmtic 
malar flush. There is thinning of the outer half of the eyebrows, and the hair of 
the head is dry and lustreless and falls out, sometimes with resulting patchy alopecia. 
The skm is dry and rough, and pves a swollen itdematous appearance, esp^ially 
in certain regions, e.g, face, neck, supraclavicular areas, hands, legs and feet; but 
there is no pitting on pressure. In contrast to hyperthyroidism, obvious sweating is 
minimal or absent. 

Cardio-cdscuhr . — The pulse-rate is characteristically slow, e.g. 50, but there may 
be tachycardia with cardiac insufficiency. The blood pressure may be raised but 
not necessarily so. Angina sometimes occurs. Radiography usually shows enlarge- 
ment of the heart, and in the electrucaixliogram the voltage is low, vdth flattening or 
invertlon of T waves. 

Mental changes . — Apart from the psydioses, especially melancholia, which rosy 
complicate advanced or chronic cases, &cte are characteristic abnormalities of be- 
j haviour. The intellectual processes appear dimmed, and memory is poor. There 
’■'is a noticeable latent period before quesuona are answered, and speech is slow, thick, 
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always defidcnt and creunisra is a variety of d»wrfism. The facies is characteristic, 
being pale and pasty, with a thick skin, wrinkled forehead, a broad nose with de- 
pressed bridge and big nostrils, and tWek lips separated by a protruding enlarged 
fissured tongue. The hair on the head is dry and scanty, and the eyebrows and 
eyelashes frequently deficient. The body is duractcrised by a protruding, pendulous 
abdomen, with umbilical hernia, supradavicular pads of fat and some degree of 
scoliosis and lordosis. The hands are spatulate, with square finger tips, and the 
limbs lack muscular tone. Deafness is not infrequent, and speech is often impaired. 
Genital development is always retarded, and ultimate sexual maturity a rariiy. As 
in the case of myxeedema, there is a low basal metabolic rate, subnormal temperature, 
sensitirity to cold and constipation. 

Diagnosis. — To those who have seen the chaTactcristic appearance, the diagnosis 
of cretinism rarely offers difficulty. In contrast, a Mongol has mongoloid eyes, with 
epicantliic folds, a good skin and complexion, fine but profuse hair, and a restless, 
bright manner. 

Course and Prognosis. — If untreated, cretins remain semi-idiots and incapable 
of self-sufficiency, intercurrent infection in cliildhood or adolescence being a common 
termination. Infants, treated cariy, can be made normal, but delayed treatment leads 
to irreversible changes. Further, mental deterioration may occasionally supervene in 
later life on approximate normality, which lias been maintained by adequate thyroid 
treatment. 

Treatment. — Prophylactic treatment in endemic areas consists of small doses 
of iodine (see Goitre). 

Treatment of the indiridual patient is spedfic, namely thyroid. One to 3 grains 
dally of thyroideum, B.P., or more, may be required, as judged by the general effects 
and tlie cardiac rate. If given in infancy or early childhood, an approximation to 
normal may be attained, but sometimes a harmless, apathetic idiot b merely changed 
into a rmscliierous, truculent semi-idiot. 


GOITRE 

Definition. — A goitre b a pathological enlargement of the thyroid gland, which 
may be endemic or sporadic, symptomless or assodated with hyperthyroidism or 
hypothyroidism. The contour of the gland may be smooth or nodular. 

Etiology. — Endemic goitre occurs in many regions throughout the world, in- 
cluding certain areas in this country, e.g. Derbyshire and Somerset. In Switzerland, 
where earlier investigations were undertaken, one factor found to be common to 
goitrous regions was a defidenej' of iodine in the water and soil. This is not always 
the case in other parts of the world, and goitrogenic agents in an infected water 
supply have been implicated, although the deleterious effect may be obviated if the 
iodme content of the water is higher. Vitamin deficiency and a preponderance of 
caldum over iodine are other possible factors. 

The aitiology of sporadic goitre b obscure. Apart from a possible rebtive iodine 
defidency, a familial predisposition b sometimes apparent. The increased demands 
of the body for thyroxine at puberty may be indicated by a transient physiological 
thyroid enlargement, but this sometimes persists or increases in size. Endemic goitre 
is usually obvious in childhood, and its peak incidence is at puberty. This is dso 
true of sporadic goitre, which may however be met with at aU ages. The sex incidence 
of goitre is about equal in childhood, but, after puberty, females are more often 
affected than males — about 8 to 1. 

Pathology. — The smooth diffuse goitres may be divided into the parenchymatous 
and the colloid, although both histological features are not infrequently present in 
the same gland. The parenchymatous goitres often show degenerative changes in 
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usually in a recunent or post-operative phase. The B.M.R. may have changed from 
above to below normal, but is sometimes still raised. Thick cedematous plaques 
appear on the front of the shins, or the whole leg may be thickened. The overlying 
sKin is often wrinkled and hairy, and the skin may jtcli or bum- Nodular lesions 
may also involve the face, arms, back or scrotum. The pathogenesis of localised 
my^cedema is uncertain, for the response to thyroid is poor. 

Course and Prognosis. — In Uie absence of specific treatment the course is slowly 
but progressively downhill, and many patients end in the asylum. The response 
to treatment, however, is usually excellent though by no means necessarily so if a 
psychosis has already develcmed. 

Treatment. — The specific treatment in myxeedema is thyroid, given as L-thyroxine, 
0-3 mg. daily, or thyroidcum siccum, gr. 3 daily. It is, however, prudent to commence 
with smaller doses, espedally because of the extra strain that may be thrown on 
the heart by the increase in metabolism and the rate of circulation. A heart that was 
previously adequate may be unable to meet the extra demand, and cardiac failure or 
angina may supervene if the initial dosage is too large. In the long run, however, 
thyroid in appropriate dosage has a beneficial influence on the cardio-vsscular system. 
If an untreated myxeedematous patient is first seen with some cardiac insufficiency 
and a rapid pulse (in contrast \vith the usual bradycardia), there may be hesitation 
to give thyroid : but in small and gradually increasing dosage the drug has a beneficial 
if paradoxical c^ect, tbe cardiac rale dimmishing as the heart and coronary circulation 
improve. With the more usual bradycardia, thyroid has the effect of increasing the 
pulse-rate, and should this rise above 76 the dose of thyroid should be reduced. More 
exact criteria of dosage may be obtained by estimations of the b^al metabolic rate 
or the blood cholesterol. It is useful to remember that thyroid, even if administered 
intravenously as a single dose of thyroxine, requires 24 to 48 hours to begin to act, 
has its maximum effect at the end of a week, and continues to act for several weeks. 
There is therefore no point in giving thyroid more often than once daily^ and a cumu- 
lative effect may be Warded against by missing one week in four. Thyroxine has 
no advantage over the dried gland, and its intravenous admimstration U not without 
danger as initial reaction may be alarming, e.g. nausea, vomiting, angina, pyrexia, 
achmg muscles, loss of hair and peeling skin. Hypothermic coma may be trmted 
by plaang the patient in a warm water bath, or by any other measures which will 
raise the body temperature. 

Hypochiomic anaemia will respond to iron, simple hyper^uomic anaemia to 
thyroid and true Addisonian anamua to liver or vitamin Bjj. 


CRETINISM 

Definition. — ^This is a condition of hypothyroidism beginning in fatal life. In 
contrast, childhood myxoedema is superimposed on a nonnal infancy and early cliild* 
hood. The disorder is endemic or, more rarely, sporadic in incidence. 

.Etiology. — The endemic form occurs ia goitrous areas, the mother usually 
having a goitre. Iodine deficiency of the soil and \vater, and other theories are dis- 
cussed in the Goitre section. No cause for the sporadic form is known. The sex 
incidence in both varieties is about equal. 

Pathology. — In the endemic form, the goitre is usually the nodular adenomatous 
vanety. In sporadic cretinism, a goitre is rare, the thyroid being atropWe, with 
flattened irregular epithelial cells, small alveoli and connective tissue overgrowth- 

Symptoms. — The untreated cretin is mentally defident, apathetic and somnolent, 
and tends to lead a vegetative existence. All the stages of childhood development 
are retarded, the fontanelles remain open for years, centres of ossification appe^ 
^late, and the epiphj'ses remain unumted for long periods. Growth, however, is 

■) 
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Some symptomless endemic goitres, howe\’er, become hyperactive even without 
treatment. 

The therapeutic, as distinct from the prophylactic, use of iodine In goitre without 
thyrotoxicosis, endemic or sporadic, is not as beneficial as the iodine-deficienm' 
theory might lead one to expect ; and even an inidal increase in size may be produced. 
Tli3rTOid extract to the point of tolerance leads to involution of the goitre in 
some patients. In others thyroidectomy is indicated for cosmetic reasons or 
because of pressure symptoms. In children or adolescents thyroidectomy for 
symptomlcss goitre is beat avoided or deferred as there may be a tendency to 
recurrence. 


DISEASES OF THE PARATHYROID GLANDS 

The parathyroids are four in number, and arc usually situated symmetrically in 
the posterior aspect of the thyroid gland. They secrete a hormone, parathormone, 
which gives protein colour reactions, is soluble in water and 80 per cent, alcohol, 
but is insoluble in ether or acetone. The chief function of the glands is the regula- 
tion of calcium and nhosphorus metabolism. Excess of the hormone leads to osteitis 
fibrosa dtlTusa, and dclidency to tetany. 


HYPERPARATHYROIDISM 

Synonyms.— “Generalised Osteitis Fibrosa Cystica; Osteitis Fibrosa Diffusa. 

Dcffnlliofl.— A disease due to the excessive secretion of parathormone, and 
manifested clinically by hypercalcasmia, negative calcium balance, muscular atony, 
weakness and wasting, and decaldfication of bones resulting in deformities and 
fractures. 

Etiology. — ^Thc disease, which is rare, » due to a neoplasm or hyperplasia of 
the parathyroid glands. The latter may be secondary to a pituitary stimulus, but 
a parathyrotrophic hormone has not been demonstrated in the blood. It affects 
women twice as frequently as men. The average age inddence is about 40, but it 
also occurs In childhood and old age. 

Pathology. — A drcumscribed adenoma of one parathyroid gland is the com- 
monest lesion, the remaining three glands being normal or hypoplastic, but t\vo 
adenomas have been found at operation. There may, however, be general hyper- 
trophy and hyperplasia of all glands, which b usually obvious to the naked ej'e, 
and may even be of extreme degree, e.g, one weighing 5 g. compared with a normal 
of 60 mg. Such changes are comparable to the hyperplasia, with or without 
adenomatous formation, in the thyroid gland of thyrotoxicosis. The parathyroid 
cells are greatly enlarged, and tte cytoplasm highly vacuolated. The essentbl 
skeletal changes are softening, replacement of bone marrow by fibrous tissue, rarefac- 
tion of the cortex, and the presence of numerous osteoclasts and osteoblasts, 
with osteoclastic giant cells and cyst formation. Deposits of calcium as fine 
granules may be present in all the viscera, especially the kidneys and lungs. 
Occasionally hyperplasia of the parathyroid glands is secondary to chronic renal 
insufficiency. 

Symptoms. — These are all the direct or indirect result of excessive calcium 
mobilisation and excretion. The long bones may be bent and deformed, with per- 
haps Osteoclastic tumours, and in some cases pathological fractures. The vertebrs 



iiOO DISEASES OP THE CNDOCRINB tiLANOS 

the epithelial cells, and areas of fibrosis. The colloid goitres contain low cuboldal 
epithelium lining vesides, filled with colloid. Nodular goitres usually contain multiple 
capsulated adenomas, which may show t^-stlc or hemorrhagic change. Occasionally 
there is a single adenoma, which may be of colloid type or of parcnchiTnatous 
type. In the latter case, k is thought by some to arise from solid masses of embry- 
onic cells that may be seen in normal glands, and for this reason is termed *' fcetal 
adenoma ”. 

The above pathological changes occur both in endemic and snoradic goitres. 

Symptoms.— When goitre » associated with byperthyroiaism, the symptoms 
may be those either of Graves’s disease or of secondary thyrotoxicosis. _ \Vhcn 
assodated with hypothyroidism, the dinical picture b that of cretinism or 
rayxeedema. 

In all varieties of goitre, including those which are endocrinologically inactive, 
pressure symptoms may be the major manifestations, especially so in the case of 
nodular goitres, and m hen goitres arc low down in the neck or behind the sternum 
(intrathoradc), pressure symptoms may be the only indication span from that given 
by radiological examination. Pressure on the trachea may produce difficulty in 
breathing, irritating cough, alteration in voice and stridor. For mechanical reasons, 
the dyspnma is worse on lying down, and attacks of dyspntta with cyanosis may be 
fatal. The voice is also affected by paralysis of the recurrent laryngcal ncrvc, this, 
however, being rarely bilateral. Pressure on veins may produce dilatation of those 
of the head and neck, with cyanosis, and in the case of intrathoradc goitre, dilated 
veins may be evident over the chest CBsophagcal pressure and resulting dyspha^a 
are rare, as also ace bradycardia due to v^us involvement, and mydriasis and snxating 
from cervical sympsthenc stimulation. 

Complications. — Malignant cl»nge is said to supervene in 1*6 per cent of all 
goitres, and m 2-7 per cent, of nodular goitres. It is usually only after some years 
that malignancy develops, and dinical indications are a rapid increase in size and 
hardness of the goitre over a period of weeks or months, the development or increase 
of pressure symptoms, especially dysphagia, and lack of mobility m relation to the 
adjacent structures, e.g. the trachea. Mmswses in the lungs, liver and bones, may 
unfortunately be the first recognised indication in some patients. Tbc commonest 
age of onset of malignant changes is from 50 to 70, and such a change is nearly always 
superimposed on a pre-existing goitre. In cases in which malignant changes super- 
vene, 35 per cent, arc correctly diagnosed before operation, 30 per cent, at operation 
and the remainder only on histological examination. 

Diagnosis. — ^This is usually obvious on inspection. Intrathoradc goitm may 
be simulated by thymus or mediastinal tumours. Sometimes auricular fibrillauon 
in a middie-aged or elderly person may draw attention to a small pre-existing goitre 
which has been symptondess for years. Pressure symptoms on the trachea may 
simulate asthma, perhaps with the complication of {ironchitis, and some of these 
cases are not diagnosed for years. 

Course. — A goitre may teouin syroptomlsss and innocent throughout life, but 
at any time symptoms of hypertliyroidism or hypothyroidism may appear. 

Treatment. — In Switzerland the addition of iodide to salt, 1 part in 100,000, 
has enormously reduced the incidence of endemic goitre. In areas of endemic goitre 
in France, 1 min. of Lugol’s iodine daily, has been employed, and in America iodised 
salt, I : 10,000, both with varying and on the whole satisfactory results. As might 
have been anticipated, the results arc best if iodine has been administered to the 
mother throughout the pregnancy, but even when first given in ^Idhood, the 
incidence of goitre is considerably reducetL It is to be pointed out that in the epe 
of symptomlcss endemic goitre, espedally of dw nodular variety, the use of iodine 
is not free from the danger of inducing thyrotoxicosis. This is ako true in the case 
if sporadic goitre, although in simple diffuse goitre the risk is probably insignificant. 
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segmentally distributed in relation to nerve roots, with corresponding patches of 
pigmentarion. The disorder is found nnstly in girls and is associated with sexual 
precocity. There are no changes in caldum, phosphorus or phosphatase \’alues, the 
{etiology is uncertain, and parathyroidectomy useless. 

Osteoporosis may also be found with prolonged immobility, in old age, in thyro- 
toxicosis and in eunuchoidism. 

Prognosis. — In the absence of surgery, the course of the disease is progressive, 
and death occurs unthin a few years. Weakness, wasting and deformities confine the 
patient to bed. Intercurrent respiratory mfecrion may terminate life, ivhile others 
die from uraemia or pyelonephritis. 

Treatment. — Primary h}rperparathyroidism can only be adequately controlled 
by removal of a parathjToid adenoma or, in the case of hyperplasia, of two or more 
parathyroid glands. Irradiation is usually ineffective, and a high calcium and phos- 
phorus diet is only mildly beneficial and not without danger in the presence of renal 
insufficiency. If at operation no adenoma is discovered, the exploration should be 
continued above and below the thyroid region, behind the (esophagus and into the 
upper mediastinum, for a parathyroid tumour is sometimes found m such aberrant 
positions. Even if an adenoma is found in the usual situation, the posterior aspects 
of the thyroid gland should be completely explored to see if a second adenoma is 
present, as may be the case. Where there is diffuse hyperplasia of all four glands, 
no less than three should be removed, and some surgeons remove a portion of the 
fourth as in subtotal thyroidectomy. Tetany may foUow operation for adenoma or 
hraerplasta, and may appear within a few days of operation, or after a latent period 
of some weeks. If controlled medically it will tend to disappear after some weeks 
or months, when the remaining parathyroid tissue has undergone compensatory 
hyperplasia. It is obviously illogical to give parathormone, which would further 
decalcify the already softened bones. Following parathyroidectomy, the general 
symptoms, e.g. pains, weakness, anorexia, improve almost at once, but the bones 
may take several months to become normally deified. The serum calcium timnedi- 
atefy falls to normal or below normal, but the phosphatase tends to remain high for 
some months, being an indication of osteoblastic activity. The sudden change from 
high to low serum calcium may cause transitory visual and mental disturbances ivith 
apprehension. 


HYPOPARATHYROIDISM 

Synonym. — Parathyroid Tetany. 

Definition. — A disease characterised by ncuro-muscular irritability due to a sub- 
normal serum calcium, the latter being the result of deficient secretion of parathor- 
mone. All forms of tetany are due to subnonnal concentrations of ionised calcium 
in the serum, but this is not necessarily the result of parathyroid hypofunction. 

Etiology. — Idiopathic hypoparathyroidisro occurs sporadically, and may do so 
at any age, but it is comparatively rare, or perhaps not sufficiently well recognised. 
A facial incidence of hypoparathyroi^sm has been recorded, including examples 
of onset in infancy. The majority oi cases follow thyroidectomy, and although this 
may be due to remoN-al of parathyroid tissue, it is more often due to interference 
with blood supply. Hypoparathyroidism may also follow the removal of a para- 
thjToid tumour, or two or more hyperplasuc glands in osteitis fibrosa diffusa. Para- 
thyroidectomised animals show decreased urinary phosphorus excretion and rise in 
plasma phosphorus before changes in calcium metabolism are afjparent. Later, how- 
ever, there is a fall in serum calcium in spite of a positive calcium balance, and the 
animai dies in tetanic comoilsions. Parathormone mjectiona will prevent or correct 
the changes in phosphorus and caldum metabolism. Tetany also occurs in conditions 
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arc compressed, and not infrequently heiglu is diminished by several inches. Osteo- 
clastic swellings may deform the jaw. The shape of the skull is rarely distorted 
clinicaUy. The bones and ostcoclastoiDatoos swellings are often tender, especially 
on pressure. The teeth arc not dccaldfied. The muscles show atony, fatiguableness 
and atrophy. Gastro-intestinal symptoms are nausea, vomiting, constipation, abdom- 
inal pains and cramps. Polyuna and polydipsia are associated with the increased 
caldum excretion, urinary symptoms are common. The calcium may be deposited 
diffusely, giving rise to the presence of chronic nephritis and renal insufficiency, or 
even mulUple renal calculi, the latter consisting chiefly of calcium and phosphorus. 
Renal colic and pyelocyatitis ate complications. In some patients the presenting 
symptoms arc those of renal calculus, without any indication of hyperparathyroidism. 
In clinics where all such cases undergo investigation of calcium metabolism a numbw 
(1 to 5 per cent.) have been shown to be due to primary hyperparathyroidism. It b 
also important to remember that bone changes may be relatively slight and in acute 
cases undetectable radiographically, although the serum calcium is raised. Acute 
hyperparathyroidism may present itself as weakness, wasting, drowsiness or seraj- 
coma, nausea or vomiung, and cardiac failure. The condition can be produced experi- 
mcntdly by the injection of parathormone. 

Metabolic changes . — ^The caldum and phosphorus are mobilised from the bones, 
and txcitttd m tsetss in the •urine and tt> a mneh less extent in the feces. The 
serum calcium is usually raised, e.g. IS mg. per cent, (normal 10 mg.), and the plasma 
phosphorus is diminished, e.g. 2 mg. per cent, (normal 3’5 mg.). A normal serum 
calcium does not necessarily exclude the disorder, providing that the scrum phos- 
phorus is persistently low, and the calcium balance negative. In the presence of 
advanced renal disease, however, there may be phosphorus retention and a raised 
serum phosphorus. The alkaline serum phosphatase is raised, e.g. 24 King- Armstrong 
units compared with the normal values, 3 to 13 units, and It is a measure of the degree 
of osteoporosis. Rarely and in the a^ence of gross osteoporosis the phosphatase 
may be within normal limits. 

Diagnosis.— Radiography shows generalised osteoporosis, with granular mottlina 
in the skull: but an absence of demonstrable radiographic bone changes in itscu 
does not exclude the diagnosis. Multiple caldum deposits, minute and diffusely 
scattered or large enough to be called calculi, may be shown in skiagrams 
of the kidneys, and sometimes of the lungs. If estimations of serum calcium, 
phosphorus and phosphatase arc incondusive, the intake and output of caldum 
must be measured over a few days to determine if a negative caldum balance is 
present. 

When urinary symptoms are prominent, the underlying primary hyperparathyroid- 
ism may be unsuspected in the absence of metabolic in\esUgauon. Rarely, hyper- 
parathyroidism of severe degree is secondary to long-standing chronic r'ephntis, and, 
in such patients, although the total urinary and fecal calcium excretion is above 
normal, the serum calcium is normal or slightly less than normal and the phosphorus 
raised, DiHsrenSisl diagn&sis may be very dilbcijdi if thste is maderji^te syidencs 
of the sequence of events. 

Gout and arthritis may be simulated, especially if there are tender deposits of 
calcium in the joints, and some patients are treated for vague rheumatic pains or 
lumbago. In Paget’s osteitis deformans, a disease of middle or old age, there is great 
deformity of the skull, normal calcium and phosphorus metabolism, but an increased 
serum phosphatase. Osteomalada, or adult rickets, is veiy rare in England and 
America, and is due to defleient Intake of vitamin D or lack of sunshine. The 
bones are soft and deformed, the plasma phosphatase Is raised and the plasma 
phosphorus is Icrw, but the serum caloum b never above normal and is often 
below. 

. Albright has described a syndrome of multiple bone cysts and areas of rarefaction. 
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and the plasma phosphorus is above the normal 3*5 rag. (e.g. 7 mg.) ; there is decreased 
urinary excretion of phosphorus and calcium. In a doubtful case, a high 
phosphorus diet uill depress the serum caldum and produce symptoms; this 
does not occur uith normal parathyroids. It is interesting to note, hoirever, that 
in cattle there is a form of tetany, which is the result of excessive phosphorus in 
the diet. 

Treatment. — ^The logical treatment of hypoparathyroidism is solution of para- 
thjToid, U.S.P. (parathormone), which acts by increasing the excretion of urmaiy 
phosphorus and mobilising calcium from the bones thus raising the serum calcium. 
This form of treatment, hoi\cver, has several disadvantages. It is useless in acute 
tetany because subcutaneous or intramuscular injections may take 8 or more hours 
to be effective and are •^•ariable in their effect. While intravenous injection is quicker 
it takes a few hours to act and, moreover, by this route there is a danger of a protein 
shock-like reaction in some patients. Four-hourly injections of 1 ml. of parathyroid 
solution (20 units) intramuscularly or subcutaneously may, however, be effective after 
the initial latent period. Rarely, overdosage of injected parathjTOid hormone results 
in nausea, vomiting, diarrheea, failing circulation, dehydration, increased viscosity 
of blood, coma and death. With controlled serum calcium estimations, however, 
overdosage is a rarity and 40 units daily may sometimes not be adequate to control 
the disorder. Even when solution of parathyroid is effective at first, a refractory 
state sets in after some weeks. The btter is probably not due to the production of 
anti-honnonic substances in the blood, as in the case of other hormones, but to local 
tissue immunity since an intravenous injection of solution of parathyroid may still 
be effective. Nevertheless, this refractory state renders prolonged therapy with 
solution of parathyroid impracticable. 

The immediate treatment of acute tetany is the intravenous or intramuscular 
injection of caldum gluconate, 20 ml. of a 10 per cent, solution, the effect being 
rapid and dramatic, but only lasting some hours. The injections must be adminis- 
tered slowly, but a little leakage from a vein has not the focal deleterious effects of 
caldum chforide. It is necessary to follow thb eiuergency injection by lar^ doses 
of caldum gluconate or lactate by mouth, e.g. IZ g. daily in div'ided dosage. Qilduni 
chloride U less pleasant to take, and in practice the theoretical v'olue of the resulting 
acidosis is hardly significant. This is perhaps less true of the addition of 3 g. of 
ammonium chloride, daily, in 1 g. capsules. In many cases caldum gluconate or 
lactate by mouth is sufiicient to control the tetany. If not, vitamin D should also 
be given. It acts by increasing caldum absorption from the intestine and secondarily 
by increasing phosphorus excretion in the urine. The dosage of vitamm D, or 
cddferol, should be high ; 50,000 to 200,000 units daily may be required. In severe 
cases these measures may still be ineffective, and then a derivative of irradiated 
crgosterol, dihydrotachysterol (A.T. 10) is of great value. It is not antirachitic, 
probably because it also causes considerable excretion of phosphorus from the urine, 
but it produces a great increase in calciuin absorption from the intestine and a rise 
of serum caldum to normal or above normal. Like vitamin D it is of no use in 
emergency, the effect not being produced for some 24 to 48 hours. It is, howev’er, 
cumulative in acrion, and the dosage should be controlled by periodic serum caldum 
estimations if hypercalcremia is to be avoided. The urinary test of Sulkowitch is a 
useful indication of dosage. The reagent consists of oxalic acid and ammonium 
oxalate in glacial acetic aad, and equal amounts of urine and reagent are mixed. If 
no precipitate occurs, the serum calavra is probably below 7*5 mg. per 100 ml., as 
the renal threshold for caldum vanes between 7*S and 9 ; if there is a fine white 
cloud, the serum calcium is probably normal, about 10; if the predpitate is milky, 
the serum calcium is abnormally high. Using this technique Albright giv'cs 3 nil. 
of dihydrotachysterol a day by mouth until caldum appears in the urine, after which 
1 ml., 3 to 5 tunes a week is usually adequate. Dihydrotachysterol is prepared in 
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Other than hypoparathyroitham if the concentration of calcium in the blood falls 

below normal. 

Thus in rickets, osteomalacia and steatorrhew there is a deficient absorption 
and utilisation of caldum. The incitased demands for calcium in prt^ancy and 
lactation may render a latent tetany inanifest. Tetany may be found in alkalosis, 
the total serum calcium bcin^ normal, but the ionised fraaion below normal; 
alkalosis may result from exces^vc vomiting, hysterical hyperpneea, or treatment vrith 
alkalis. 

Pathology, — In idiopathic hypoparathyroidism, the parathyToid glands may be 
atrophic, or replaced by fibrous or fat^ tissue with round-celled infiltrauon; in 
post-parathyroidectomy tetany, too much parathyroid tissue has been removed, 
or the residual parathyroid tissue has not yet had time to undergo compensatoiy 
hypertrophy. 

Symptoms. — Following tliyrotdectomy and parathyroidectomy, symptoms may 
appear within the first 48 hours or may be delayed for weeks or months. There is 
often irritability, nervousness and apprehension in addition to weakness. Parmsihesbe, 
and muscular cramps and stifFnesa are common in the hands, especially on the ulnar 
aspect, but may also occur in the feet They are followed or accompanied by muscular 
contractions oi the hands and feet, giving the classical picture of carpo-pedal spasm. 
The '* obstetric Jiand ** is produced by flexion at the metacarpo-phalangcal joints, 
extension at the interphalangeal joints and adduction of the thumb. Spasm 
of the laryngeal muscles may produce hoarseness and stridor, and, if the bron^ial 
muscles are also involved, respiratory distress and cjmosis result, somedmes 
with fatal convulsions or coma. A form of chronic pseudo-asthma associated 
■with bronchial spasm is also a manifestation of hypoparathyroidism. Tetanic 
muscular spasms are not infrequently painful and may cause the patient to cry 
out m distress. 

In long-standing hypoparathyroidism, ectodermal defects become apparent, with 
brittleness and ridging of the nails, loss of hair and transverse ridging of the decalcified 
teeth. Blurring of Msion, perhaps leading to blindness, is due to opacity of the lens, 
minor degrees of whidi may be detected by means of a slit-lamp even in the absence 
of ocular symptoms. Muscular spasm may involve ocular muscles. 

Vanous cerebral and mental disturbances may be due to chronic hypoparathyroid- 
ism. They include changes in character, mental instability, anxiety, depression, 
impairment of memory and intellect, and more rarely hallucinations, confusion, manic- 
depressive states, paranoia and dementia. Major epilepsy and petit rnal arc rare. 
Migraine may be a presenting feature. Skull radiographs may show calcium deposits 
in the bas.'il ganglia of the brain. 

■ Gastric spasm may cause pain and vomiting, and spasm of the bile passages 
simulate cl\oIcUthiasis, especially if associated with transitory jaundice. Laparotomy 
has been performed for symptoms suggesting appendicitis or perforated peptic ideer; 
and ileal spasm may produce fatal ileus. Cardiac pain or a sense of constriction 
with palpltatioo. may occur ■, the ekctrocavdiogtam stvowa a characteristic ptolongarion 
of the Q-T inten’al. 

Diagnosis. — ^Although in most cases diagnosis is obvious, mild degrees of hj^- 
parathyroidism with general irritability, weakness and parsstheai© and only sUght 
ectodermal deficiencies, may not be suspected. The foIIo\ving classical signs are 
of diagnostic value. Chvostek's sign is the production of contraction of facial musdes 
by tapping the facial nerve below the z^oma ; Trousseau’s sign is the production o' 
carpal spasm by a sphygmomanometer band on the arm at a pressure just above 
systolic ; Erb’s sign is an exaggerated muscular contraction in response to nunimal elec- 
trical stimuli. The failure to elidt one or more of these signs does not exclude the 
diagnosis. Biochemical evidence is often conclusive. In hypoparathyroidism the 
^serum calcium is always below the noimal value of 10 mg. per 100 ml. (e.g 6 mg.) 
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Wghly potent in maintaining the electrolyte and water balance in adrenalectomised 
animals. This fraction is far more potent, weight for weight, than is IV-hydrox}’- 
ll-desox)'Cortone (deoxycortone), a substance synthesised by Reichstein in 1938 and 
used therapeutically in Addison’s disease, but which is probably not a natural con- 
stituent of the adrenal gland. Deoxycortone has largely been used for its influence 
on water and mineral metabolism. It causes retention of sodium and an excretion 
of potassium, with a lowering of tissue and plasma potassium, and thus it is capable 
of reversing the changes foimd in the adrenalectomised animal. Chloride tends to 
behave as sodium, although not imTiriably, and water tends to be retained with the 
sodium chloride. Fluid balance is a compficated subject and it requires the considera- 
tion not only of total retention or loss, but of the distribution of fluid between tissues 
and pWma and between intracellular and extracellular fluid. 

The glucocorticoids have some action on water metabolism, which \-arics with 
circumstances, causing retention during overdosage, but producing diuresis in Sim- 
monds’s and Addison’s disease. They also cause excretion of potassium and retenrion 
of sodium. By chromatographic studies and using the Na/K ratio in the urine of 
adrenalectomised mice, after injecting Na and K isotopes, J. F. Taitand S. A. Simpson 
ha^'e separated a mineral-corticoid fraction in beef adrenal extracts of far greater 
potency than that of deoxycortone or of any previously separated adrenal gluco- 
corticoid. Its relationship to the amorphous fraction is unknown. 

(3) Sex hormoMu — ^The urine of castrated men and ^vomcn contains androgens 
deri%’ed from the adrenal cortex. In normal men two-thirds of the urinary androgens 
come from the adrenals and only one-third from the testes. The whole of the urinaiy 
androgens in females come from the adrenals. A number of androgens have been 
isolated from the adrenals, the chief being androsterone. Urinary androgens may 
be assayed by a chemical colour reaction and are measured as 17-ketosteroids, the 
Utter possessing a ketone group at the I7th carbon atom. 17-ketosteroid3 are divided 
into alpha and beta ketosteroids acrordtng to the position of the 3-hydroxy group. 
The alpha group includes androsterone and the beta group includes dehydroboandro- 
sterone, wtuch is found in large quantities In tbe unoe of patients with adrenal nco- 
plims. Although it is uncertain whether, or to what extent, the adrenals secrete 
CEStrogens and progesterone in normal men and women, there is no doubt that such 
hormones are secreted, often in large quantities, by adrenal tumours, especially in 
males. 


ADDISON’S DISEASE 

Synonyms. — Hypocorticalism ; Adrenal Cortical InsufHdeni?. 

Definition. — A disease due to destruction and hj’pofunction of the adrenal cortex, 
and manifested by pigmentation, weakness, myasthenia, anorexia, loss of weight 
and hj-potension. It was first described by Thomas Addison in 1849. 

Bttiology. — ^The disease is foimd among all races, and in all climates. Males 
and females arc affected about equally. It is commonest between the ages of 20 and 
40, and rare in childhood and old age. Tuberculosis is the most common cause. 
Severe infections, primary or secondary cardnoma, haxnochromatosis, arsenic poison- 
ing and hsmorrhage are rarely responsible. 

Pathology. — In tuberculosis both the medulla and cortex are usually destroyed, 
except for small islets of sundving tissue. The gland is replaced by caseous tissue, 
with areas of fibrosis, giant cells and lymphocytes. Other organs may also be affected, 
but pulmonary tuberculosis b rare. A history of gland or bone tubcrculosb in child- 
hood or in other members of the fanuly is not uncommon. The next most common 
cause is atrophy of die cortex, of unknown oripn, the medulb being scarcely affected. 
The cortex is almost entirely replaced by connective tissue and dibted capillaries. 
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an oily solvent containing 5 mg. of the drug per ml., and is administered by 
mouth. 

Diet in hypoparathyroidism is a matter of controversy. High caldum diets (milk, 
cheese, egg yolk) have the serious disadvantage of also being high phosphorus diets. 
It is better, therefore, to prescribe a ttomul diet, or preferably a low phosphorus 
diet, and to supply the extra calcium as calcium lactate or gluconate. A diet contain- 
ing no milk, cheese, egg-yolk, meat or nuts, but a liberal amount of fruit, vegetables, 
carbohydrates, fats and white of egg contains little phosphorus. 


DISEASES OF THE SUPRARENAL GLANDS 

The suprarenal gland consists of cortex and medulla. The cortex is of mesoblastic 
origin, while the medulla is ectodermal. The cortex is composed of lipoid-containing 
epithelial cells, arranged from without inwards in three zones, zona glomerulosa, 
z. fasciculata and z. reticularis. The inner portion of the latter contains brightly 
staining granules (pigment zone!. The meduUaiy cells have an affinity for chromic 
add stains, and are termed cwomaffin cells. The adrenal glands are supplied 
by sympathetic nerves from the splanchnic and atliac ganglia, but they are 
cholinergic. 

The medulla is not essential to life. It secretes adrenaline and nor-adrenaUne 
and its function will be discussed under tbe heading Phs«chromocytomx It is 
anatomically separate from the cortex in fishes but a functional relationship exists 
in that adrenaline can stimulate the secretion of adrenocoiticotrophic bonnone by 
the pituitary. This probably occurs only in emeigendcs. 

The adrenal cortex is essential to life, and bilateral adrenalectomy results in 
deatli within 7 to 10 days. The steroids secreted b^ the cortex may be divided 
into three m^n groups, the glucocorticoids, the romcralocorticolds and the sex 
hormones. 

(1) The glucocorticoids (11-oxysterolds) are diabetogenic and catabolise protein. 
Gluconeoacnesis results from the excessive breakdown of protein (or failure of 
anaboIismX the glucose being transformed into hepatic glycogen and also into fat. 
There is also a decreased rate of utilisation of glucose. Protein breakdown is also 
reflected in creaUnuria and increased excretion of uric acid. There is a shift of fat 
from the extremities to the face and trunk and the liver also contains an excess of 
fat. Ketosis may result. Other effects are ini'oluUon of lymphoid tissue, decrease 
of blood lymphocytes and disappearance of eosinophil cells. 

Kendall of the Mayo Clinic and Reichstan of Zurich identifled many of these 
corticosteroids. Kendall gave them alphabetic names, e.g. Compound A (U-debydro- 
corticosterone), Conmound B (corticosterone). Compound E(1 l-dehydro-17-hydn)xy- 
corticosterone) and Compound F (17-hydro:^corticosterone). Compound F appears 
to be the main constituent of the adrenal venous blood of dog and man, and Compound 
B is present in lesser degree. Compounds A and E are found only in traces. Com- 
pound E is also called cortisone and is very rimilar in chemistry and action to Com- 
pound F. Compound F has been isolated in la^e quantities from the urine in 
Cushing’s dise^e with ossodated severe ^abetes. Compound E has been syn- 
thesised from bile and from stigmastcrol, a steroid found In the soya bean. Compound 
A and, less so, Compound B are very potent in producing a deposition of fat in 
mice. 

(2) Mineral corticoidsi — corticosteroids with influence on electrolytes and water 
b.'ilancc. After the glucocorricosteroids (Group I) have been crystdlised from an 
extract of adrenal cortex, there remains an amorphous residual fraction which U 
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highly potent in maintaining the electrolyte and trater balance in adrenalectomised 
animals. This fraction is far more potent weight for weight, than is 17-hydrosy- 
3 3 -desoxycortone fdeoi>’cortone), a substance synthesised by Reichstein in 1 938 and 
used therapeutically in Addison’s disease, but uhich is probably not a natural con- 
stituent of the adrenal gland. Deoxycortone has largely been used for its infiuence 
on water and mineral metabolism. It causes retention of sodium and an excretion 
of potassium, with a lowering of tissue and plasma potassium, and thus it is capable 
of reversing the changes found in the adrenalectomised animal. Chloride tends to 
behave as sodium, although not invariably, and water tends to be retained with the 
sodium chloride. Fluid balance is a complicated subject and it requires the considera- 
tion not only of total retention or loss, but of the distribution of fluid between tissues 
and plasma and between intracellular and extracellular fluid. 

The glucocorticoids have some action on water metabolism, which varies with 
circumstances, causing retention during overdosage, but producing diuresis in Sim- 
monds’s and Addison’s disease. They also cause excretion of potassium and retention 
of sodium. By chromatographic studies and using the Na/K ratio in the urine of 
adrenalectomised mice, after injecting Na and K isompes, ]. F. Tait and S. A. Simpson 
have separated a mineral-corticoid fraction in beef adrenal extracts of far greater 
potency than that of deoxj'cortone or of any previously separated adrenal gluco- 
corticoid. Its relationship to the amorphous fraction is unknown. 

(3) Sex /lomoner.— The urine of castrated men and women contains androgens 
derived from the adrenal cortex. In normal men two-thirds of the urinaiy androgens 
come from the adrenals and only one-third from the testes. The whole of the urinary 
androgens in females come from the adrenab. A number of androgens bare been 
isolated from the adrenals, the chief being androsterooe. Urinary androgens may 
be assayed by a chemical colour reaction and are measured as 17-ketosteroids, the 
latter possessing a ketone group at the 17th carbon atom. 17'ketosteroids are Prided 
into alpha and beta ketostennds accordtog to the position of the 3-hydro:^’ group. 
The alpha ^up includes androsterone and the beta group includes dehydroisoandro- 
sterone, tvmcb is found in large quantities in the urine of patients \ritb adrenal neo- 
plasms. Although it is uncertain whether, or to what extent, the adrenals secrete 
cEstrogens and progesterone in normal men and women, there is no doubt that such 
hormones are secreted, often in large quantities, by adrenal tumours, espedaliy in 
males. 


ADDISON’S DISEASE 

Synonyms. — Hypocorticalisra ; Adrenal Cortical Insufficiency. 

Defloifion. — A disease due to destruction and hypoftinctioa of tie adrenal cortex, 
and manifested by pigmentation, weakness, myasthenia, anorexia, loss of weight 
and hiTsotension. It was first described by Thomas Addison in 1849. 

Etiology. — ^The disease is found among all races, and in all climates, hfales 
and females are affected about equally. It is commonest betiveen the ages of 20 and 
40, and rare in childhood and old age. Tuberculosis is the most common cause. 
Severe infections, primary or secondarj’ carcinoina, hiemochromatosis, arsenic poison- 
ing and hicmorrhage are rarely responsible. 

Pathology. — In tuberculosis both the medulla and cortex are usually destroyed, 
except for small islets of surviving tissue. The gland is replaced by caseous tissue, 
with areas of fibrosis, giant cells and lymphocytes. Other organs may also be affected, 
but pulmonary tuberculosis is rare. A Imtoty of gland or bone tuberculosis in child- 
hood or in other members of the family b not uncommon. The next most common 
cause b atrophy of Ae cortex, of unknown origjn, the medulla being scarcely affected. 
The cortex is almost entirely replaced by connective tissue and dilated capillaries, 
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with infiltration of lymphoi^es, plasma cells and leucocytes. The picture is more 
like a toxic necrosis than a simple atrophy. Rare lesions are syphilis, amyloid disease, 
hemorrhage, infarction, htemochromatosia and malignant grtmth. The last may 
apparently produce the disease cv’en when it involves the sympathetic nerve supply 
only, sparing the actual glands. 

Symptoms. — ^Veakness, loss of appetite, loss of strength and pigmentation are 
the usual presenting features. 

The onset is often gradual. Occasionally the patient la not seen until a grave crisis 
has developed. This js especially so when pigmentation is not a conspicuous feature. 
Usually the patient complains of feeling va^cly unwell. He (or she) may be languid, 
lacking in strength and easily tired. Appetite is poor, and there may be a special 
aversion to fatty foods. In more severe insudicienc}', nausea and even vomiting are 
distressing features, uhile abdominal pain, rarely sufficiently severe to simulate an 
acute abdomen, is occasionally present. Abdominal pain is rare during the less acute 
phases but there may be aching in the loin or referred to the shoulder due to irritation 
of tlie diaphragm. Constipation is common, but there may be intermittent 
attacks of dlarmcca, cither spontaneous or following purgatives, and these may 
initiate a crisis. Hiccups, yawning and cortjunctivitis suggest deterioration in 
the patient’s condition. There is progressive Joss of weight, mpsthenia and general 
weakness. 

Generalised pigmentation, due to the deposition of melanin in the mucous iuot- 
brancs as well as the skin, is a classical sign of the disease. In the skin it is deposited 
in the basal layer of the epidermis, and In amounts greater than normal. Brown 
patches and streaks may be found on the toner aspects of the cheeks, the soft palate 
and posterior portion, of the hard palate, the sides of the tongue, the gums and ffie 
mucous surface of the lips, especially at the comers of the mouth. The iUstributioo 
of skin pigmentation is partly determined by exposure to light and irritation. Thus, 
it is most marked on the face and neck, dorsum of the hands and foreanns, waist- 
line, garter area, axillary folds and vulva, and in areas of skin overlying bony pramio- 
ences, e.g. knuckles, ischial tuberosities and ankles. The palms show no evidence 
of increased pigmentation, except in the inicrphalangeal creases. Occasionally then 
are scattered pigmented spots on the face and body and the nails may also be pig- 
mented and striated, Although pigmentation is a classical sign of Addison’s disease, 
it may be inconspicuous or even absent in fair-sUnned people, or when the ocset 
is acute. There may be associated Icucodertnia. 

There is considerable variation in the degree of interference tvitJi sex function. 
In some there is none, while in others there is amcnorrhcea or impotence. H)po- 
gonadism is certainly not an essential feature. Many patients feel the cold badly, 
especially in more severe insuffidency. The body temperature may be normal or 
subnormal, with perhaps intermittent pyrexia, and the basal metabolism is rarely 
appreaably lowered, except in crisis. The systolic blood pressure is cbaracleristically 
below 100 mm. of mercury, but this does not necessarily give rise to symptoms, ana 
a normal blood pressure may persist for some time. Although in some patients the 
fasting blood sugar and carbohydrate tolerance curves may be normal, in others 
there is a persistent or intermittent hj’poglycaania which may even be fatal if un- 
relieved by glucose or adrenaline. There is an increased sensitivity to infections, 
shock, surgical trauma, hxmorrhage and drugs. 

In crisis, the patient is collapsed and cold. Stupor and apathy arc characteristic 
but there is also Irritability, intractability and restlessness. Tiie patient tends to 
curl up deep in the bed beneath the cowring, and to resent interference. The 
pulse 13 rapid and of poor volume, and the blood pressure temfa to fall acutely. 
Nausea, vomiting and diarrhera may be persistent, thus adding to the dehydration 
that has resulted from the increased loss of salt and water through the kidney’s. The 
veins arc collapsed and the blood viscous. Ultimately urine becomes scanty in 
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amount, and terminally may contain casts and albumin. Pigmentation tends to 
increase m the more severe degrees of insuffidency', and crops of discrete deeply 
pigmented spots may appear. The blood sugar falls during crises, the serum sodium, 
plasma chloride and alk^ reserve become even lower than previously and the serum 
potassium concentration higher. 

Complications. — ^Addison’s disease may rarely be complicated by thyrotodcosis, 
m)-xtEdcma or diabetes. Other tuberculous lesions or intermittent infections, such 
as pneumonia, are not uncommon. 

Diagnosis. — Clinically, this depends upon the classical features of pigmentation, 
weakness, wasting, anorexia and hypotension. Cutaneous pigmentation may also be 
found in other conditions, indudmg hxmochromatosis, Hodgkin’s disease, exoph- 
thalmic goitre, Cushing’s syndrome, pemtdous amemia, arsenical poisoning, malig- 
nant cachexia, ochronosis, argyria, parasitic irritation, leucodcrmia and pregnancy. 
In Simmonds’s cachexia, a condition which has many features in common with 
Addison’s disease, pigmentation is usually absent and is hardly e\xr diffuse, or marked. 
It is important to note that pigmentation of the mucous membranes is practically 
pathognomonic of Addison’s disease. It is said by some to occur very rarely wth 
pernicious anreinia, malignant cachexia and arsenical poisoning. Of the first, I 
%vish to record that t\so authorities on pernicious amemia luve ncs'cr met with pigment- 
ation of the mucous membranes in this disease ; of the second and third I would 
presume infiltration of the adrenal glands by metastases or by arsenic. In people of 
the negro race, or in those >Yith an antecedent negroid admixture, pigmentation 
of the mucous membranes may occur normally. It may also occur in intestinal 
polwosis. 

Laboratory aid should more often be sought to exclude Addison’s disease than to 
confirm a diagnosis, confidently made on clinical grounds. One should be very 
hesitant about discarding such a diagpoab because of normal or at>’pical chemical 
findings. Normal x-alues are : serum sodium, 315 to 350 mg. per cent. (HO to ISO 
meq. per litre), serum potassium, 18 to 21 mg. per cent. (+-6 to 5*0 meq. per litre), 
plasma chloride as NaCl, 560 to 630 mg. per cent. (95 to 110 meq. per litre) and 
plasma bicarbonate, 53 to 77 vols. CO, per 100 ml. (25 to 35 meq. per litre as H.CO,). 
In severe adrenal insufiicicncy the blood sodium and chloride are low, the potassium 
raised and the alkali rescr>'e low. Blood urea is raised in severe phases partly due to 
. hajraoconcentration associated with electrolyte and water balance and partly due 
to poor renal function. Hsmoglobin and hxmatocrit values are also raised as an 
expression of hxmoconcentration, and when anxmia is present a low hemoglobin 
may not be revealed until hamoconcentration has been corrected by treatment. 
There may be relative lymphocytosis, eosinophilia and an increased sedimentation 
rate. 

The Kepler test is a measure of the rate of the elimmation of water and to a 
lesser degree of clUoride and urea. The night urine is measured and in the morning 
a litre of witer (20 ml. per kg. body weight) is drunk and the urine collected hourly 
for 4 hours. If none of these hourly specimens is greater than the total night urine 
the diagnosis of Addison's disease is confirmed (Part I). Furtlier confirmauon (Part 
11) is sought by withdrawing venous blood and calculating Factor A — 

Urine Urea Plasma Chlorid e Day Urine 
"Plasma Urca^ Urine Chloride ^Night Urine 

Urea and chloride are expressed as mg. per cent. Day urine represents the largest 
volume in I hour ; night urine the tool night urine (10 p.m. to 7 a.m.). If A is greater 
than 30, the diagnosb of Addison’s disease is not supported, the usual value for adrenal 
insufficiency being less than 15. The test b only slightly modified by deoxycortone 
but is rc\'crsed to normality by cortisone which produces normal diuresis. 
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The carbohydrate tolerance curve is not necessarily abnormal but the physio- 
logical hypoglycaimia at the end of the test period may oe accentuated. The insulin 
sensitivity test is mid^^ay between normality and that of Simmoncls’s disease. The 
urinary 17-ketostcroids are very low in riie female and reduced in the male. The 
11-ox^teroids tend to be low but are a less reliable indejt. 

The response to pituitary corticotrophin is the basb of a test devised by Thom. 
Corticotrophin (A.C.T,n.) is injected in doses of 25 mg. at intervals of 6 hours for 
48 hours. The urinary 17-ietosteroids are measured for 24 hours before the test 
and during the last 24 hours of the test- In Addison’s disease there is no appreciable 
increase in 17-ketostcroid ercretion as there is little or no healthy adrenal cortex left 
to respond. Keithcr is there a decrease in cwinophil cells in the blood, either after 
4 hours, or after 48 hours, in contrast to a normal response of over 50 per cent, 
decrease in 4 hours and almost complete disappearance in 48 hours. 

WTien tuberculous lesions of the adrenal glands have become calcified, radioljgy 
may be of diagnostic help by revealing calcareous shadows in the ojsto-vcrtcbral 
angle. 

Prognosis. — In the absence of treatment, there is progressive deterioration and 
death wthin months or years. With adequate substitution therapy, life may be pro- 
longed, but the sensitivity to inlercurrent infection is always a tungcr. Very rarely 
there is a spontaneous recovery of adrenal function suifirient to permit the cessation 
of substitution therapy. 

Treatment.— 'Until cortisone became available, treatment consisted of deoty* 
cortone acetate (D.O.C.A.) given by intramuscular daily injections or by sub- 
cutaneous implantation, in eimer case supplemented by salt bv xnouth.^ Salt alone 
was adequate foe mild cases. Patients, Wvevcr, were very liable to intercurrent 
infection and/or liypoglycsmic attadcs and these caused dcaui in some 50 per cent 
of patients within 10 years. Cortisone should now be considered an essential part 
of treatment for the majority of cases. It makes the patient less liable ro infection 
and hypoglycarmia, and increases appetite, strength and well-being, abolishing at the 
same time the depression, apathy and negativism which characterise the behaviour 
pattern. In large doses, cortisone may reactivate tuberculous lesions, but in Ad^n s 
disease, with doses less than the physiological requirement of 50 mg. daily, this docs 
not appear to be the case. For s^ety the basic dose should be 25 mg, daily, given M 
half a tablet by mouth twice drily ; and the maximum di^y dosage should not exceed^ 
37-5 mg. 

In so far as cortisone has some action on electrolyte and water balance, nula 
cases will not require supplcnientaty therapy with deoxycortone, but most patients 
trill require extra salt in the form of capsules of 1 g. three times a day. Others may 
require as much as 12 g. of salt a day and in the more severe cases it wifi be necessary 
to give deoxycortone as well. This can be done in several ways — 

(1) By subcutaneous daily injections in oil, the average dose being 2 to 5 mg. 

(2) By intramuscular injection of a suspension of trimethyl acetate deoxycortone 
Crystules, the average dose being 50 to 100 mg, and the effect lasting some 4 weeks. 

(3) By implantation of tablets into the subcutaneous fat of the lower abdomen or 
upper thigh, the average dose being between 200 and 400 mg., and the effect Issting 
6 montlis. This dose is calculated on the basb of one 100 mg. tablet for each 1 mg. 
of deoxycortone acetate, in oU, required by drily injection for maintenance. 

Where deoxycortone b used, it may be unnecessary to take extra salt except on 
occasions, e.g. when long-acting Crystuies or implants are almost completely absorbed- 
Wbere cortisone is not available, deotyrortooe, with or without srit, b reasonably 
effective although it b qualitatively aa incompiete form of therapy. In so far as 
deoxycortone, in large doses, can produce excessive elimination of potassium, with a 
fatal outcome, initial therapy should be with smaller doses and the danger of over- 
dosage should always be borne in min d. In thb connection it should also be reroem- 
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bered that tissue potassium may be lowered before the blood shows any change. 
Apart from general malaise, nausea and rapid pulse, a cough with frothy sputum and 
flaccid muscular paresis are features of deoaycortone over-dosage. The physical 
signs include hypertension, adema and crepitations at the bases of the lungs, but the 
blood pressure may fall with cardiac failure. 

The treatment of crisis is much the same as the treatment of chronic adrenal 
insufficiency described above, except that it is more intensive. Cortisone is essential, 
particularly in the presence of hypoglycamia. Cortisone by mouth acts within an 
hour and unless the patient is comatose this is the best route of administration. 
Intramuscular or subcutaneous cortisone takes several hours to become effecti^ e but 
the effect lasts for some 24 hours. In the presence of complete collapse, with or 
without hjpoglycasmia, the intravenous administration of glucose and saline is called 
for. In ensis the veins are collapsed and difficult to enter and it may be necessary 
to expose a vein by incision. As previously stated, active treatment may transfonn 
a state of adrenal insuffidency to one of over-dosage so that if a patient recovers from 
the initial crisis and then appears to relapse in the face of active treatment, the possi- 
bility of over-dosage must be considered. 


ACUTE SUPRARENAL DEFICIENCY 

Apart from Addison’s disease, there is some clinical and pathological evidence 
that acute adrenal insuffidency occurs with certain infections, sucli as meningococcal 
septicaemia, diphtheria, typhoid fever and pneumonia. At necropsy, the suprarenals 
show congestion, cedema, nxmorrhage and necrosis. Such lesions may also be found 
in fatd edampsia. 

The onset is sudden. Malaise, restlessness, headache, vomiting, fever, chills, 
sweating, abdominal pain, cyanosis, scattered petechix and stupor or coma, are the 
main features. \Vhen the underlying lesion is acute bilateral suprarenal hsemorrhage, 
the term Waterhouse-Friderichsen syndrome has been applied to the clinical condi- 
tion. This syndrome is usually assodated with meningococcal septicemia, and is 
more common in infants than in adults. 

Acute suprarenal insuffidency may also complicate surgical shock and severe 
bums, the biochemical changes in the blood resembling those found in the more 
severe plmes of Addison’s disease. 

Diagnosis. — ^The diagnosis of acute suprarenal insuffidency as a complication 
of infections, surgical shock and burns, is often a matter of assumption, based on 
experimental evidence. That of the Waterhouse-Friderichsen syndrome is only 
occasionally made in life, but is suggested by early cyanosis, collapse and fall of 
hJcisv? pi'tffssure in s pstient suffering from s memngirccecr^ inSsetis^ SuharuJe 
adrenal insuffidency may develop with any severe infection but the diagnosis is not 
easily substantiated. 

Treatment.— Treatment is similar to that described for the crises of Addison’s 
disease. 


ADRENO-GENITAL SYNDROME 
Synonym. — ^Virilism. 

Definition . — A combination of hirsutism with araenorrheea, or oligomenorrhcea. 
There are nvo clinical types, adipose or muscular. 

Etiology. — The immediate cause is hypersecretion of androgenic hormone by the 
adrenal cortex, and this is the only type of hypersecretion in the muscular varie^ 
of the disease. In the adipose variety there is also hypersecretion of glucocortico^ 
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and It is not alwa'j's possible to differentiate between this adipose type and incomplete 
forms of Cushing's syndrome, particularly when the latter is associated with coinadwit 
androgenic features. The excess of androgen inhibits pituitary gonadotrophic func- 
tion. There appears to be a greater inddence among Jewish. Celtic and Mediter- 
ranean people. There is, however, no sharp dividing line between milder cases of 
the disorder and accepted normali^. 

Pathology. — ^The lesion is an adenoma, a carcinoma or a bilateral hypertrophy 
of the adrenal cortex. The cells have an a^lty for the Ponccau-fuchsin stain, and 
are thought to arise from the inner androgenic aonc of the cortex. There may be 
a general lymphoid hyperplasia, and a large thymus. The ovaries tend to be atrophic 
and cj'stic. 

Sj'mptoms. — ^The clianges usually b^in st or soon after puberty, but may not 
become prominent until tlic late teens, or sometimes in the twenties, or later. The 
essential feature is an excessive growth of hair on the side of the face, the upper Up 
and cliin, the foreanns, thighs, bullocks and legs and on the trunk. The last may 
be only slightly affected in the form of a linear growth of hair extending from the 
usual feminine horizontal upper limit of pubic hair upwards along the linea alba to 
the umbilicus ; or the hair may cover the abdomen and chest, and tufts of hair sur- 
round the nipples. Menstruation may cease altogether, or there may be oligoinenor- 
rhtca. The uterus may become small or may fau to develop, but more usually there 
is no gross change in its size. The clitoris may be normal or appreciably enlarged, 
sometimes resembling a small penis. The breasts may be atrophic or undet'doped, 
but when there is adiposity this feature is obscured. The adipose type is more com- 
mon. Fat IS deposited on the face, ne^, breasts, abdomen, pubes and thighs, leaving 
the legs and forearms thin. In the muscular type the normal feminine contours fail 
to develop, or may be lost through disappearance of adipose tissue and the muscles 
are 8tron:;ly developed with broad shoulders and nmow hips as in the male. 

CotnpUcatlons.— There may be some degree of pigmentation around the eyes. 
Psycho-neurosis and psychosis, rvith loss of heterosexual desire and homosexual 
tendencies, may be complications. A conmlete feminine mentality, however, may be 
associated with virilism, giving rise to a fear of sex conversion and of feminine in- 
adequacy. 

Diagnosis.— A combination of birsutism and amcnorrhcea makes the diagnosis 
probable. A tumour should be suspected if the disease has started after the twenties 
in a person Iiitherto quite normal, and in no case can it be excluded without investiga- 
tion. Appreciable enlargement of the clitoris is common with a tumour, or with 
purely androgenic hyperplasia. An intravenous pyelogram may demonstrate a 
plasm. A more certain method, though not v^lhout danger, is perirenal insufilation 
of 450 ml. of air, the neoplasm being shown surrounded by air in the skiagram. 
Ovarian tumours (arrhenoblastoma) may produce virilism; they arc not alw3)3 
palpable on vaginal examination, and may be revealed by laparotomy. 

Androgenic hormone is usuaUy secreted in excess jn virilism. If the quantity 
of 17-ket03teroids excreted in 24 hours is greater than 30 mg. (normal 5 to 12 lOg.) 
an adrenal tumour should be suspected, although higher values than this may be found 
with simple hyperplasia. Occasionally enormously high values, 180 mg,, may be 
found with an adrenal tumour. If, after removal of an adrenal tumour, the values 
for 17-ketosteroids fall and then rise again w high leveb, malignant metastases or a 
tumour of the opposite adrenal gland should be suspected. The present of dehydro- 
isoandrosterone in large quantities in the urine indicates neoplasm rather than hyper- 

f lasia- Virilism complicating acromegaly is due to hypertrophy of the adrenal cortex, 
t may also be a feature of gigantism or may be present in big-boned but othcnjise 
normal individuals. These facts justify the concept of a pituitary type of virilism 
due to an excessive pituitary adrenocoruootrophic stimubtion of androgenic tj^re. 
Diabetes is not a feature of the sdrnnogeoital syndreme, but in the adipose type 
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carbohydrate tolerance may be impaired. Thw is probably due to excessive secretion 
of glucocorticoids. Values for blood electrolytes arc usually normal. Idiopathic or 
genetic hirsutism is attributed to hypexsensitiwty of the hair fbJlicJes to a normal 
stimulus and adrenal androgens are assumed not to be secreted in excess. Such 
patients, however, may later develop oHgoraenorrhcca or amenorrheea and it is difficult 
to make a clear-cut division. Further, moderate cases of adreno-genital syndrome 
may have values for urinary H-ketosteroids which are witliin the normal range, but 
this does not necessarily mean that the androgens secreted by the adrenal cortex are 
not in excess of normal. 

Prognosis. — In the case of hyperplasia, the condition may be stationary or only 
slightly progressive for many years. Sterility is the rule, but this is not invariable. 
The successful removal of an innocent tumour may produce a reversion to normal. 
Carcinoma of the adrenal cortex is very malignant, and metastases or recurrences 
arc common. 

Treatment. — A tumour should obviously be removed surgically. The opposite 
adrenal is rarely atrophied in the case of an adrenal tumour that is entirely, or pre- 
dominantly, androgenic in character. Nevertheless, for safety, cortisone should be 
given before and for a short lime after operation, as in the case of adrenal gluco- 
corticoid-secreting tumours. 

The commonest cause of the adreno-genital syndrome, however, is bilateral hyper- 
plasia of the adrenal cortex. Unilateral adrenalectomy often produces a return of 
menstruation but rarely affects the hirsutism to any appreciable degree and certainly 
does not affect adiposity*. Experience with biUtend subtotal adrenalectomy for this 
condition is still limited and such a procedure should not be advocated except for 
very severe cases. One cannot guarantee that the hirsutism will necessarily disappear, 
because, unfortunately, such disappearance of hirsutism does not always follow even 
the removal of an adrenal tumour. 

Cortisone in large doses, e.g. 50 to 100 mg. daily produces an amelioration of 
hirsudsm and development of the breasts and a return of menstruation. It also 
causes the disappearance of acne. These ameliorating effects are associated mth a 
reduction of the urinary excretion of 17-ketosteroids to normal and such assa}’s can 
be used to determine the effective dose of cortisone. The effects only last as long as 
the cortisone is continued, however, and cortisone given in large doses over long 
periods has its own disadvantages. Larger doses of cestrogens have been advocated 
but in the writer’s experience their effcCT is little or nil. Where an ovarian andro- 
genic tumour is present it should be removed. As to local methods of removing hairs, 
electrolysis has a definite but limited value, but irradiation is contraindicated because 
of the danger of scars and even of carcinoma. Shaving is acceptable to some women 
and has some advantages. 


FEMINISATION 

This condition is rare compared with virilism. It is due to a tumour of the 
adrenal cortex in the male, usually malignant. There is a loss of libido and sexual 
potencj’, with a general increase in fat deposition and a hyperplasia of the glandular 
tissue of the breasts. The latter become enlarged, the nipples pigmented and the 
superfidal veins dilated. There may even be some secretion, which can be expressed 
from the nipples as in incipient lactation. The patient usually dies from malignant 
metastases, but in one case successful removal of the tumour led to a return to normal. 
The testes on section show atrophy. It is interesting to note, and of diagnostic signifi- 
cance, that whereas adrenal cortical tumours, producing virilism in women, secrete 
very large quantities of androgens, similar tumours (not capable of liistological 
differentiation) producing feminisation in man, secrete enormous quantities of cestro- 
gens, e.g. 4000 mouse units in 24 hours. There is a return to normal values, e.g. 
17 
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200 mouse units, on removal of the tumour, and increasing values if malignant 
recurrence or metastases follow. 


HERMAPHRODITISM 

True hermaphrodites have both male and female gonads, namely, one testis and 
one ovary, or an ovo-testis in one organ. They are extremely rare, and it is probable 
that up to the present time not more than 30 cases have been described. Herma- 
phroditism is normal for some of the lower spedes, e.^. the worm, and is not a tariw 
among pigs and goats. In the hen, the rignt gonad is rudimentary, but if the left 
ovary is removed the right gonad becomes a testis and the hen grows a comb. Further, 
any remnant of the left ovary that is left behind may grow into testicular tissue, 
since the medulla of the ovary is the homologue of the testis. The change of sex in 
the hen may be so complete that the mother of chicks may become the father of 
chicks. In man the external genitals may give no indication of the internal genitals. 
Young, in 1 933, described what he regarded os the twelfth case of true hermaphrodit- 
ism on record. A young “ male ”, tall and athletic, witli penis and scrotum, and 
masculine hair, came to operation for undescended left “ testicle ”, On opening 
the left inguinal canal, it was found to contain a uterus, Fallopian tube and functionary 
ovary. A portion of the right gonad in the scrotum was excised, and a section showed 
normal testicular tissue. 

True hermaphroditism is genetically determined and is not primarily due to 
hormonal imbalance. This is well illustrated by the bullfinch, wnich may have a 
testis on the right and an ovary on the left, with masculine plumage on the right half 
half of the body and feminine plumage on the left half. Huggins, Cohen and Harden 
reported another type of true hermaphroditism in which the patient was brought up 
and behaved as a woman, one gonaa was a testb and the other an ovo-testis. Both 
were removed from the inguinal canal and examined histologically. Tlie patient was 
athletic and slightly hirsute, had a normal vagina and uterus, and began to 
menstruate at the age of 14, at which time ri»e clitoris became grossly enlarged and 
assumed the size of a small penis. 


PSEUDO-HERMAPHRODITISM 

Synonym. — Inter-sex. 

Definition. — Pseudo-hermaphroditism is a condition in which there is only one 
type of gonad, testis or ovary, but in which the external genitals are a mixed repre- 
sentation of male and female ^aracteristics, or tharacterislic of the opposite sex to 
the gonads. Strictly the term should be applied only to tliose cases m which the 
condition is present from birth, and not to those instances of virilism or feminisation 
which, appeic in. latftc UCc. It v% also twjt wtewded to iwclodt uwitt tVi'S heasfin^ seroal 
precocity in the female due to an adrenal tumour and associated with hirsutism. 
Classification according to tlic type of gonad is the simplest, i.e. testicular pseudo- 
hermaphroditism and ovatian pseudo-hermaphroditism. 

Etiology and Pathology. — Pseudo-hermaphroditism is sometimes due to genetic 
factors unrelated to hormones, when, for example, there is failure of development 
of genital structures or persistence of momentary features. Of more classical import- 
ance are the types which are due to exKssive secrerion of hormones, commencing 
in fcEtal life. Experimentally the embryo can be influenced by the injection into the 
motlier of androgens or of czstrogens. 

Ovarian pseudo-hermaphroditism (where the gonad is the ovary) is due to exces- 
.sive secretion of adrenal androgens, twUi in fcetal life and subsequently, although 
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maternal androgens may well play a part. It can be shown clinically and by hormone 
assay that an excess of adrenal androgens is secreted after birth. Androgens produce 
enlai^ement of the clitoris or phallus, enlargement of the prostate, atrophy of the 
testes by inhibiting pituitary gonadotrophins, growth of facial and bodily hair and 
muscular development with relatively broad shoulders. Testicular pseudo-herma- 
phroditism, due to excessive secretion of adrenal ccstrogens, is less definite an 
entity. 

Main clinical types : (A) Ovarian PsEUDO-itERXUPiiRODiTisM. — ^The female 
pseudo-hermaphrodite possesses ovaries, but has a masculine configuration, with the 
external genitals simulating those of the male. The basis of the condition is difficult 
to explain unless it is assumed that it is comparable to the adrenal virilism of the 
adult, and due to hyperfunction of the adrenal cortex commencing in fetal life. 
Although to be within our definition such cases should show abnormalities at birth, 
these may not be gross until later childhood and may be further accentuated at 
puberty. The psyeme and sexual behaviour of the pseudo-hermaphrodite varies in 
different individuals, and is often independent of the physical or endocrine basis. 
Thus the hirsute, testicular pseudo-hermaphrodite may be essentially feminine in 
outlook and libido, and capable of functioning to complete satisfaction of herself 
and partner in coitus. Some are ambisexual. Apart from indisputable pseudo- 
hermaphrodites, it is obvious that a number of people have the physical characteristics 
(apart from genitals), emotional reactions and hblao of the opposite sex. 

(B) Testicular PsEUDO-iiERMAPimoDiTisM.— The commonest and most easily 
understood tj'pe is the male in whom the formation of the external genitals is in- 
complete, the two Scrotal folds remaining ununited (cf. hare lip), and enclosing a 
vagina-like cavity, one or more inches in depth. The penis may be incomplete, or 
hypospadias of >'arying degree may be present, or the penis may be so inadequately 
developed as to represent a clitoris. The patient is then brought up as a girl, until 
the appearance of masculine hair at puberty and the failure to menstruate lead to 
further investigation. The vagina is found to be false, the uterus absent and the 
gonads testicles. The last, bemg retained in the abdomen, have the characteristics 
of cryptorchid testidcs, namely, absence or destruction of the spermatic tubules, 
and increase in the interstitial cells. Nevertheless, the secretion of male hormone 
may be deficient, and the patient be of eunuchoid type. Chappie has described the 
case of a young, beautiful woman, with no hirsutism, with a female figure, well- 
developed breasts and normal feminine libido, who in spite of a short t'agina had 
satisfying intercourse with males. She came under obsemition for painful lumps 
in the groin, which were found to be testicles. No uterus could be detected. It is 
more usual, however, for the testicular pseudo-hermaphrodite to have hirsutism and 
other secondary male sexual characteristics. It is difficult to understand why, of 
two pseudo-hermaphrodites wdth testes and female external genitals, one should 
have male hair ana bodily form and another be a beautiful female. Obviously the 
genetic factors are more important than the endocrine. As regards the sexual organs 
other than the gonads there is considerable variation, e.g. hj-pospadias only; with a 
v’agina; with a vagina and Fallopian tubes; with a vagina, uterus and tubes. The 
testes may be in the pelvis, the inguinal canals, the labia or in the scrotum. 

Diagnosis. — ^The recogniu'on of pseudo-hermaphroditism is not difficult, although 
it may not become evident to tlie lay person until late childhood or puberty. Urethro- 
scopy may give evidence of value. In adrenal pseudo-hcnnapfeoditlsra there is 
a common urogenital sinus, without a separate externa! urethra. In addition, if 
the excretion of 17-ketosteroids in the urine is appreciably raised, the adrenal origin 
of the condition can be strongly suspected, llic elucidation of the undcrlving 
pathology may, however, be impossible unless laparotomy is undertaken. Rlany 
patients present themselves with lumps in the inguinal canal, and it is only 
removal and section of these gonads that the real sex can be determined. W 
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pseudo-herroaphtoditiam ia due to excess of adrenal androgens there may be attacks 
of adrenal Insufficiency of Addisonian type, occurring either spontaneously or during 
the course of infections. Some, however, are more prone to attacks of hypoglycaaius. 
The probable explanation in both cases is that the androgen-secreting cells have 
displaced those which secrete the mineralocorticoids and glucocorticoids. 

Prognosis. — ^\Vhen the disorder is due to an excess of adrenal androgens it may 
be modified by cortisone or bilateral adrenalectomy before puberty. 

Treatment. — If help is not sought before adult life, treatment should depend 
upon the sexual inclinations of the patient. If these are female, the clitoris should 
be amputated and, if necessary, the vagina enlarged. The removal of testes may 
diminish the hirsutism. In the child the removal of testes would prevent hirsutism, 
but in view of some testicular pseudo-hermaphrodites having beautiful feminine 
configuration without hirsutism and the fact that the testis does secrete cestrogens, 
it is considered by some better to wait until puberty gives an indication of what is 
likely to develop. “When the outlook and libido arc masculine, a plastic operation can 
repair or create a scrotum and abolish tlte hypospadias. 

Pseudo-hermaphroditism doe to excessive secretion of adrenal androgens can be 
treated with cortisone or bilateral subtotal adrenalectomy. This operation should 
be performed before puberty, and when it proves inadequate it may still render the 
condition more susceptible to moderate doses of cortisone. Cortisone acts by sup- 
pressing the secretion of androgens by the adrenal. It also prevents attacks of adrenal 
insuffiaency, although, surprisingly, these attacks are also abolished or minimised by 
bilateral subtotal adcetialectomy. 


CUSHING’S SYNDROME 

Definition, — condition of plethoric adiposity of the face and trunk, assodsted 
with weakness, hypertension, diabetes, scanty menstruation, osteoporosis, red linese 
distenss and a negative nitrogen balance. « 

Etiology. — It is more common in females. It often begins during pregnancy 
but occurs also at puberty and the menopause. It may occur at any age. ’The symp- 
toms are due to hypersecretion of glucocorticoids by the adrenals. Androgens are 
also secreted in excess in some cases. 

Pathology. — There may be adrenal cortical hyperplasia, an adenoma or a car- 
cinoma. In simple hyperfunction the size, weight and even liistology of the adrenals 
may he normal. Nodular adrenals, due to a^nomata, may be found in children. 
When there is a neoplasm in one adrenal the opposite gland may be atrophied, as 
excess of cortisone in the blood inhibits the secretion of pituitary corticotrophtn. 
Cushing found a pituitary basophil adenoma in some patients and postulated this as 
the primary lesion, but the finding b by no means constant Crooke found hyahn- 
isation and vacuolisation of the pituitary basophil cells in all cases, but these dianges 
arc produced by an excess of cortisone in man and experimental animals and are not 
letiologicaL However, in the case of adrenal hyperplasia, the primary stimulus is 
probably the pituitary and an excess of corticotrophln has been found in the plasma 
(Parrotty The source of corticotropbin is probably the transitional basophil «us 
but the eosinophils are also implicated, as in acromegaly. There are probably t«o 
varieties of corticotropbin. An ovarian tumour consisting of adrenal cortex type 
cells, may rarely cause Cushing’s syndrome ; and carcinoma of the thymus has been 
found. The Iwer is loaded with fet. The pancreatic islet cells arc hypertropluc 
in the young. . . 

Symptoms. — The face is rounded, plethoric and adipose. Fat is also deposited 
on the chest, the breasts, the buttocks and the abdomen. The distal extremities are 
thin, except in children, and even the thighs and upper arms may have lost fat. Thus 



ADRENAL MEDDLLABT TUMOURS 


517 


there b mobilisation as well as deposition of fat. Not all patients are grossly fat 
The breasts may be enlarged and acrocyanosb may be a conspicuous feature. Red 
or purple fineas distenste are often present on the lower abdomen, in the groins, the 
lumbar regions, the axilla: and on the breasts, but they are not constant. There may 
be amenorrheea or impotence and the latter may be associated with gymecomastia 
and testicular atrophy. Hirsutism is found in women when there is also excessive 
secretion of adrenal androgens. Muscular weakness and osteoporosis are associated 
wth excessive catabolism of protein and a negative nitrogen balance. Parathyroid 
function b usually normal. 

The bones are rarefied and softened, so that the vertebrs are compressed, and the 
patient develops kyphosis and round shoulders, with a diminution in height. Lordosb 
helps to accentuate an adipose pendulous abdomen, and may give rise to troublesome 
badtache ; but sometimes pathological fractures of the vertebne and ribs have escaped 
attention. The blood pressure b rabed, and there may be a secondary bchsmic 
nephritis. In a few patients, fatal malignant nephrosclerosis has been recorded. 
Diabetes melUtus may be present in varying degrees of severity, and those patients 
who manifest no diabetic symptoms invariably show a delayed fall in blood sugar 
in the carbohydrate tolerance test. Pigmentation of the orbits and nipples may be 
present. Migrainous headaches are not infrequent, but changes in the optic nerves 
or visual fields are rare, since basophil adenomas are usually microscopic in size. 
The thjToid gland may be enlarged, but there b rarely evidence of hyperthyroidism. 

Complications. — ^The patients are liable to intercurrent infections, due especially 
to staphylococci. 

Diagnosis.— The clinical picture b not dilHcuIt to recognise. Osteoporosb can 
be shown radiologically and the sella turcica b rarely enlarged. Perirenal insufHation 
may reveal an adrenal tumour and, when the kidney is displaced, depression of the 
renal calyces may be demonstrated in the intravenous pyelogram. An excess of 
urinary ll-oxj'steroids (glucocorticoids) may be shown by the Talbot copper reduction 
method, formaldehydogenic assays or chromatography, and methods of assay of blood 
corticosteroids are being evolved. 17>keto$teroia excretion in the urine is usually 
normal ; Wgh values suggest neoplasm. A relative polymorphonuclear leucocytosis, 
absence of eosinophils, a Tow blood potassium and alkalosis are found in some cases. 
The serum calcium and phosphorus are normal but the phosphatase may be raised. 

Prognosis. — The condition b usually progressive, ending in death from cardiac 
failure or Intercurrent infection. 

Treatment. — ^An adrenal or ovarian tumour should be removed. When there 
b no tumour, irradiation of, or the insertion of, radon seeds into the pituitary may 
cause improvement or recovery. The author believes, however, that subtotal adrenal- 
ectomy is the treatment of choice. The operation can be done in one stage with two 
luiahas iwebions. One.--t\ghth of tht advewal %lwvd. fa left behind. Cortisone, ZOG 
mg. daily by mouth, is given the day before operation and continued for 5 days. 
The dose b then gradually reduced. Adrenal insufficient b indicated by ansmia, 
anorexia, nausea, weakness and rapid pulse. Autogenous adrenal grafts, which have 
been stored at very low temperature, can be inserted in such cases, although cortisone 
should still be given in the acute stage. Cortisone should also be prescribed when 
an adrenal tumour b being removed, sina the opposite adrenal may be atrophic. 
Cortisone has made adrenal sutgery safe and b invaluable. 


ADRENAL MEDULLARY TUMOURS 

Three distinct types of tumour arise in the adrenal medulla ; phsochromocytoma, 
derived from chromalEn cells, neuroblastoma, derived from embjyonic sjinpatbetic 
nerve cells, and ganglioneuroma, derived from adult ganglion nerve celb. 
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PHiEOCHROMOCYTOMA 

Synonyms. — Paraganglioma ; Hyperadrenallsm. 

Definition. — A condition in whicli there is excessive secretion of adrenaline and 
nor-adrenaline by an adrenal medullary tumour, arising from the chromaffin cells 
in the adrenal medulla, or occasionally from ectopic chromaffin cells in other parts 
of the body, e.g. para-aortic, thoracic or cervical. 

Etiology. — This is unknotvn. A small percentage of cases are bilateral. 

Pathologj’. — ^The tumours are usually innocent, only a small percentage being 
malignant ; but even when malignant, such tumours rarely metastasise. i’hey are 
usually, but not invariably, small and the size of the tumour is no indication of its 
degree of functioning. The cells stain yellow with salts of chtomlc acid as in the 
case of the chromafto cells of the normal adrenal medulla. Phxocliromoq'tomata 
secrete adrenaline and nor-adrenaline in quantities greatly in excess of normal and 
the secretion may be continuous or paroxysmal. The proportion of adrenaline wd 
nor-adrenaline secreted varies in different cases and cannot be predicted on clinical 
grounds. Their pharmacological actions arc not identical, and perhaps the most 
OTporUnt difference ts that adrenaline causes a^leratioti and nor-adrenaline slowing 
of the pulse. Nor-adrenaline also differs from adrenaline in having a relatively slight 
glycogenolytic action. Both can be extracted from the tumours. In the clinical 
desetTption, the term adrenaline will be used to include both adrenaline and nor- 
adren^inc, unless otheruise specified. 

Symptoms. — Characteristically these are due to paroxysmal secredon of excess 
adrenaline uhich floods the blood-stream, producing a hy*pertensive crisis. Attacks 
may occur at any time with variable intervals. The 6>’stolic blood pressure may 
rise from 130 to 300 mm. and the change in the diastolic is usually of ft smaller 
order. Other features are sub'Stemal pain or angina, pallor, perspiration, nausea, 
vomiting, agonising headaches, cold clammy hands whicIi arc sometimes c}’anosed, 
shivering, cramps of the calf muscles, mydriasis, pyrexia, anxiety and fear of death. 
The be.nt of the heart may be so forceful as to shake the chest and the bed. Tachy- 
cardia is common, but bradycardia occurs in some cases. There may be left ventricular 
failure with cardiac asthma. The thyroid is not uncommonly enlarged during an 
attack. Sweating is often a prominent and characteristic feature, dthough sweat 
glands are said to he cholinergic and not adrenergic. The fundi may show p.ip»l- 
cedema, retinal haimorrhages and exudates. The urine may be normal liut frequently 
contains albumin and granular casts. Malignant nephrosclerosis has been recorded. 
The basal metabolic rate is increased in attach and there is often pyrer^. 
Lcucocyto.sis also occurs. The paroxysms last for 5 to 30 minutes and the 
patient is left in a state of exhaustion from which it may take hours, or days, to 
recover. 

In other cases, as has been indicated above, the excessive secretion of adrenaline 
is constant and the condition may resemble essential hypertension or malignant 
progressive hypertension. Where paraxystnail artacks are added to a pre-existing 
chronic hypertension, the dangers of such attacks arc obviously greater. Although 
emotion, excitement, straining at stool, exertion and other happenings may precipitate 
an attack, there is often no ob>ious initiating factor. 

Diagnosis. — The condition can occur at any age and in either sex. The diagnosis 
can be made, with a considerable degree of certainty in the paroxysmal \-ariety, on 
the bans of the clinical picture. Tomography or intravenous pyelography may pm* 
vide confirmation, at the same time indicating the site of the tumour which, strangely, 
is much more common on the right ride than on the left. Peri-renal insufflation u 
inadvisable because it may precipitate an attack. The same applies to attempted 
manipulation in the lumbar area for tliis express purpose, although it is rare for it 
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to be successful in producing an attack. During paroxysms, there is hsmoconcentra- 
tion %vith increased hjcmoglobln and haematoent values and the serum potassium 
may be raised. 

When a phxochromocytoma is present the intravenous injection of 0-025 mg. of 
histamine di-phosphatc in 2*5 ml. of normal saline will cause an enormous rise of 
blood pressure, sometimes amounting to a hypertensive crisis, which is one reason 
for avoiding the test unless the diamosis on clinical grounds is improbable. Its 
mechanism of action is unknown. A simple and safe test, evaluated by Pickering 
and colleagues, is the measure of heat elimination from the hand by the change of 
temperature of water in a calorimeter in which the hand is immersed. Because of 
vasoconstriction the calories produced, under asmparable standard conditions, arc 
approximately only one-third of the normal. Another type of test depends on the 
use of adrenergic blocking substances like piperoxane and dibenamine, which have 
a greater afllnity for the adrenaline receptor end organ than has adrenaline. Thus 
they boUi produce a fall of blood pressure, in the presence of a phseochromocytoroa, 
in contrast to tlic mild increase in blood pressure which occurs when h>'pertension 
is not due to adrenaline. Doth are tnj^ed intravenously and are preferably added 
to a slow intravenous saline infusion. Piperoxanc is injected in doses of 0-25 mg. per 
kg. body weight ox-er a period of 2 minutes. It may also be given in 2 ml. of normal 
saline injected slowly and the maximum dose should not exceed 20 mg. The injection 
may ha^-c to be stopped because of headache, nausea or sub-sternal pam. Dibenamine 
hydrochloride is given in doses of 7 mg. per kg. of body weight dissolved in 300 ml. 
of a 5 per cent solution of glucose in normal saline over a period of 1 hour. The 
fall of blood pressure lasts for 24 hours and this makes it suitable also for therapeutic 
control. This also applies to phcntolamine (Regitin), given in doses of O-OS mg. 
per kg. body ucight during 1 to 2 minutes. It produces a rapid fall of blood pressure 
which lasts a few hours. These various adrenergic substances have clinical formulae 
very closely related. Another test, which has been developed by Peart and colleagues, 
based on the work of Euler and Goldenbuig, is the measurement of adrenaline-Iilte 
pressor substances in the urine. After hydrolysis with hydrochloric acid, so that only 
the free amines arc estimated, these arc selectively adsorbed on alumina. They are 
assaj-ed biologically, using the blood-pressure response of the anaestlietised rat and 
measuring the response against known solutions of adrenaline and nor-adrenaline. 
The fact that dihydro-ergotamine reverses the action of adrenaline but not that of 
nor-adrenaline permits a measurement also of the relative quantities of each. This 
ratio varies considerably in different cases. As an indication of the value of this test 
the quantity of pressor amines, found in the presence of a phieochromocytoma, may 
be 10 to 40 times that in control cases or in the same case after operation. It is much 
more reliable than the adrenergic blocking test which may give unreliable results 
in some cases for no apparent reason. 

Treatment. — The tumour should be removed. During its manipulation there 
may be a rapid and dangerous rise of blood pressure which can be controlled by 
piperoxanc, the effect of ivlilch lasts some IS minutes. After removal of the tumour 
there is a dangerous drop in blood pressure and this is controlled by nor-adrenaline 
in strength of 10 to 20 mg. per litre of normal saline, the rate being adjusted according 
to the blood pressure. Atropine should not be used before operation, as it appears 
to interfere with the response to nor-adrenaline. In some patients the ultimate blood 
pressure after operation does not fall to normal and in others it may continue to rise. 
If assays of urinary adrenaline become normal, any residual hypertension can be 
attributed to irreversible changes in the peripheral vascular system. Even so, the 
general symptoms and the fundi aUvays show improvement. It, however, adrenaline 
IS still present in high concentration in tlie urine, a tumour on the opposite side should 
be suspected. 
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NEUROBLASTOMA OR SYMPATHOBLASTOMA 

This highly malignant tumour is found tisually in youn^ children but it can arise 
at any age, and on rare occasions, when it is congenital, it can be large enough to 
obstruct labour. Symptoms and signs are more often due to metastases than to the 
primary growth. In the Pepper type, vtuch affects children under 1 year, the livef 
IS enormously enlarged and the disease is rapidly progressive. In the Hutchison type, 
which is more common, in older childcen, metastases are found in bones and the 
progress of the disease is more gradual. The skull is invaded, especially in the region 
of the orbits, and bruising of tne ey^ds followed by exophthalmos are amongst the 
commonest presenting symptoms. Skull radiograms are indistinguishable from those 
in sarcoma, showing fine spicules of bone radiating from the outer table- Secondary 
tumours of the long bones are usually palpable and radiograms arc here diagnostic. 
The periosteum is raised by subperiosteal growth tvhich does not involve the cortex 
until the later stages of the disease. 

Progaosts. — Death ia usual within a year, but examples of spontaneous recovery 
are on record. 

Treatment. — Excision of the primary growth can be combined with radiotherapy, 
but the results are unsatisfactory. 


GANGLIONEUROMA 

This is a rare benign tumour which produces symptoms only because of its size. 
It is found in childhood and in adult life. 


THE SEX GLANDS 

Hypogonadism may be secondaty to failure of pituitary function, as has been 
described in previous articles, e.g. Simmonds’a disease and Froblich's syndrome; 
or it may be a pnmaty failure of gonadal function, e.^, eunuchoidism 5 clunacterie. 
The latter condition in males is not generally recognised, but U met with in some 
men over SO, with loss of libido and potency, hot flushes, anxiety and inability to 
concentrate ; the symptoms are ameliorated by testosterone therapy. Impotence in 
man is not infrequently met with at all ages, and is usually psychogenic. Whereas 
organic impotence, e.g. after traumatic castration, responds dramatically to testo- 
sterone, psychogenic impotence does not. The latter may be ameliorated but rarely 
cured by psychotherapy. Temporary functional impotence is more common than 
is generally realised, and is caused by excessive anxiety or fatigue. 


EUNUCHOIDISM 

Definition. — A rxmdition of primary hypogonadism, or agonadistn, originating 
in embryo, or before puberty. The term is usually restricted to males and this will 
be observed in the description of this aeefion, but female eunuchoidism does oOTt. 
The term eunuchism is sometimes applied to complete absence of gonadal function. 

Etiology. — The condition is often genetically determined, and there is no obvious 
cause for the failure of gonadal development; or it may result from bilateral testicular 
atrophy following mumps, or, rarely, operation for bilateral inguinal hernia. Vety 
rarely, also, both gonads may be involved in stranralalcd hernia, and be removed. 

Ttain religious sects, castration is performed before puberty in all males, and this 
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Operation was at one time carried out to piotdde eunuclis (meaning “ guardian of 
the couch ”) in harems. 

Symptoms. — The epiphyses of the long bones remain open until the third or 
fourth decade, or longer, and as there is no deficienCT of gron'th hormone, all true 
eunuchoids tend to be tall, often very tall. The length of the limbs is much greater 
than the measurement from the head to the pubis ; in normals such measurements 
are approximately equal. The testes are absent, atrophic or infantile, and the penis 
small and flaccid. Libido and potency are absent. The secondary sexual character- 
istics are absent and the patient has a smooth hiurless face and high-pitched voice. 
The pelvis may be of neutral type, or unusually broad for a man. Pubic hair may 
be present, but it is scanty and limited horuontaliy. There is a thin type and a fat 
tj^jc, which fact complicates our conception of the disease, but this appears to depend 
on an inherent endocrine constitution. Thus, whereas in cattle, sheep and oxen, 
castration is undertaken to produce fatness and invariably does so, in dogs early 
castration produces fatness in only some SO per cent. Even the thin eunuchoids 
tend to put on weight after the age of 40. 

Complications and related Syndromes. — A. syndrome consisting of gyneco- 
mastia, very small testes, azoospermia and increased amounts of gonadotrophins has 
been described by KlineWter, Reifenstein and Albright, biopsy of the testes showing 
hyalinisation of rarying degree in the spermatic tubules. The interstitial cells of 
Leydig appear numerous and prominent, but staining methods show that they are 
abnormal. The urinary 17-kctostcroids are usually decreased and most of the patients 
show some degree of eunuchoidism. Heller and Nelson described a similar group, 
but in which gynscomastia was a less common finding. These contributions led to 
the theory that the setniniferous tubules secrete a substance called “ inhibin ", which 
inhibits the secretion of anterior pituttarv gonadotrophins. Inhibin is said to be a 
hypothetical cestrogen-like secretion of the seminiferous epithelium. These condi- 
tions should be regarded as varieties of eunuchoidism in which some pathological 
process affects both the seminiferous tubules and the interstitial cells, although tlie 
near normal appearance of the latter may be dec^tive. The clinical picture is fairly 
obvious and can be confirmed by the demonstration of an excess of pituitary gonado- 
trophins in the urine and by failure of (he testes to respond to gonadotrophic injections. 
Biopsy of the testes is important for a complete evaluation, in particular in those rare 
cases where the size of the testes is not appredably decreased. True eunuchoidism 
occurs only when the genetic or pathological processes are evident before or at puberty, 
but an incomplete post-puberty type is recognised. Primary anterior pituitary’ in- 
sufficiency may be associated with a eunuchoid-like condition, but the author does 
not think the term " pituitary eunuchoidism ” should be permitted as it is confusing 
and conflicting with deflnition. It is ob\-ious that in such a condition there is an 
absence rather than an excess of ^tuitaiy gonadotrophins in the urine. 

Testosterone can be given by injection, 50 rag. of testosterone propionate in oil, 
twice or thrice weekly ; or more conveniently by using the long-acting testosterone 
phenyl-propionate, injected once tveekly or every 2 weeks in the same dosage. By 
subcutaneous implantation, 8 tablets of 100 rag. each, llie effect will last for some 
8 months. Methyl testosterone, 10 to 25 mg. tablets by mouth or under the tongue, 
three times a day arc also effective. Sublingual absorption ensures the maximum 
potency, but swallowing the tablet is quite practicable and effident, although only 
two-thirds as effective. 

IMPOTENCE AND INFERTILITY 

Apart from the association of impotency with obvious major endocrine disorders, 
organic endocrine impotency can be due to defidcncy or absence of testicular andro- 
genic secretion. Deflned as such, it is a rarity, and it can be ruled out when secondary 
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sexual characteristics are well developed or when nocturnal erections and ejaculations 
are experienced. Impotency associated with diabetes rnellitus is believed to be due 
to loc^ neuro-vascular pathological changes rather than to deficiency of any andro* 
genic hormone. The commonest cause of impotence is psychological and wherever 
there is no obvious organic defect, psychological impotence should be strongly 
suspected. It is a form of sexual neurosis and is usually only part of a general neurosis 
or anxiety state. Temporal lack of libido and impotence are by no means uncommon 
and respond to lessening ot the strain and effoct of daily life, where such is possible, 
and to reassurance and encouragement. More severe forms of psychological impotence 
are often refractory to any form of psychotherapy. Testosterone, or methyl testo- 
sterone, will produce an almost immediate response in cases of impotence due to 
deficient secretion of testosterone, but wUI be ineffective in cases of psychological 
impotence. This can be used as a therapeutic test In doubtful cases. 

Sterility in the male can be due to aaoospermia or oligospermia. Biopsy of the 
testes will show destruction or disorganisation of the seminiferous tubules but the 
interstitial cells are intact and funciioningwell. The commonest cause is mumps, 
but any infection may be responsible, ^e seminiferous tubules arc much more 
sensitive to toxins than are the inteistitial cells. Apart from a drastic decrease in the 
number of sperm cells, llie defidency or absence of motility and a high percentage 
of abnormal shapes are evidence of probable infertility. By the nature of the patho- 
logical lesion, hormone therapy is unlikely to be effective in male stenllty. It is pmdent 
never to dedate a patient completely stenle but to use the term “ reUtivc infertility ”• 


CLIMACTERIC 

Synonym.— Menopause. 

DeSnitiofl.— The climacteric, or " change of life ”, occurs in women about the 
age of 45 to SO, and its manifestations are due to the cessation of ovarian function 
and associated changes in the pituitary and adrenal glands. Menopause refers more 
precisely to the cessation of menstruation. It is one feature of the climaderic. ^ ^ 

Etiology. — The primary disorder appears to be cessation of ovarian activity, 
the ovaries ceasing to respond to gonadotrophic stimuli. There b a secondary bjper- 
activity of the anterior pituitary gland and of the adrenal cortex. The pituitary 
secretes an excess of folEidc-stimulating hormone, but apparently ceases to seaete 
luteinising hormone. The ovaries become atrophic and fibrosed. 

Symptoms. — A great deal depends on the endocrine constitution of the individual. 
Some nomen experience almost no symptoms or signs. Others may suffer seiere 
disturbance. Vasomotor instability is manifested by hot flushes over the face and 
neck, alternating with cold sweats. There is an increase in fat and weight, sometimes 
very considerable. Hair may grow or increase on the lips and chin, a manifestation 
of increased activity of the adrenal cortex. Anxiety, nervousness, irritability, emotion- 
alism, tremors and palpitations, may change personality and behaviour pattern. 
Hypertension may develop at this lime, and may disappear spontaneously after 
months or years, or may be permanent. Pruritus is often troublesome. AHny 
diseases, such as exophthalmic goitre, diaberes rnellitus, rheumatoid arthritis and 
migraine, mav have their onset at this Hme of life, although not necessarily caused 
directly by the endocrine changes occurring at the clitnactenc. 

The chmacteric changes and symptoms often go on for a period of several years, 
and may even recur after an Interval of several years’ freedom from disturbance. 
That they are not entirely brought about by cessation of ovarian activity is indicated 
by the effects of bilateral ovariectomy in younger women, e.g., 30. The operation 
may or may not be followed by dimacteric symptoms, but in any case at the age of 
45 to 50, although menstruarion ceased IS years previously, climacteric symptoms 
may make their appearance. 
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Prognosis. — ^Vasomotor, neurotic and hypertensive symptoms tend to disappear 
spontaneously after some months or years, but adiposity and hirsutism may remain. 

Treatment. — ^When there are vasomotor symptoms osstrogens should be given 
in the smallest dose that proves effective. The synthetic cestrogen, ethlnylcestradiol, 
can be given in an initial dose of 0-01 mg. twice daily or 3000 imlts or more of the 
natural osstrogen, csstrone, can be given daily. It is realised that some patients 
may require much higher dosage and then nausea may result, especially with synthetic 
preparations. Although cestrogens are carcinogenic m laboratory animals this should 
not prevent their administration in the climacteric when they are indicated. A more 
realistic disadvantage is the possibility of uterine bleeding during the time of adminis- 
tration or on withdrawal, ror this reason minimal doses are advised and when the 
cestrogen is to be discontinued withdrawal should be gradual. Should uterine bleed- 
ing take place in a post-menopausal patient, receiving cestrogens or not, uterine 
carcinoma should be excluded. Sedatives and simple psychotherapy are often bene- 
fidal and adiposity and hirsutism are dealt with on the lines advocated in previous 
sections. 


SEXUAL PRECOCITY 

Synonyms. — Pubertas Prjecox ; Macrogenitosomia. 

Definition.— The attainment of sexual maturi^ in childhood some years before 
the normal time of puberty. True sexual precocity is due to pituitary or hypothalamic- 
pituitary gonadotrophic stimulation. Pseudo-sexual precocity is due to hyperactivity 
of the adrenal cortex, or of a gonadal tumour, in childhood, leading to premature but 
incomplete sexual maturity. 

Etiology and Pathology.— Sexual precocity may be due to a variety of causes, 
which ultimately belong to one of three groups, Vrimary gonadal ; primary adrenal ; 
primary pituitary or hypothalamic-pituitary. Thus the underlying lesion may be 
an adenocarcinoma of the testis, a granulosa cell tumour of the ovary, an adenoma 
or adenocarcinoma of the adrenal cortex, a pineal tumour (which acts pathologically 
by mechanically stimulating the hypothalamic pituitary mechanism and not by pro- 
ducing any specific hormone of its own), encephalitis, internal hydrocephalus or a 
third ventricle tumour. There is also an idiopathic familial type of sexual precocity. 
Wharever the mechanism, the result is a hypersecretion of anorogenic or cstrogemc 
hormone. 

Symptoms. — In boys, the sexual precocity is shown by enlargement of the penis, 
development of hair on the pubis and to some extent on the face, and often consider- 
able strength, the Hercules type. In true sexual prccodty the testicles arc enlarged 
in proportion to the penis, whereas in pseudo-sexual precoa^ the testicles, except 
when there is a Testicular tumour, are small and atrophic. This is due to the fact 
that adrenal androgens inhibit pituitary gonadotrophins. The boys will show obvious 
sexual behaviour, even running after and attacking adult women, masturbating against 
their legs, which they may clasp with great strength and may bite with anger if 
frustrated. Seminal emission is rare with pseudo-sexual precocity. The precocity’ 
may begin in very early childhood. 

^Yilh girls, there are clinically two main types, ^\'hcn the condition is due to 
ovarian hyperactivity, either primary or secondary to a hypothalamic-pituitary 
stimulus, It is manifested by qualitatively normal sexual development, puoic hair, 
wcH-formed breasts, menstruation and «<ai pregnancy, the last having been recorded 
as early as 6 years of age. With adrenal tumours, menstruation is usually absent, 
the clitoris enlarged, the voice deep, and hirsutism occurs on the face and body, 
as in ririlism. These manifestations are due to the secretion of androgenic hormone 
by an adrenal tumour but adrenal cestrogens may' also be secreted. 
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In both sexes, sexual maturity is assomted \rith premature dentition, and early 
union of the epiphyses. The latter results in tUtimate dwarfism although initial 
growth is well above average. Although the instincts may be adult, the intellectual 
activity usually corresponds to the chronological a^e. 

Diagnosis. — In girls, an enlarged clitoris and hirsutism suggestan adrenal tumour, 
whereas homosexual precocity, without hirsutism, may be due to an ovarian granulosa 
cell tumour, or, more commonly, bilateral adult development of the ovaries, or multiple 
cystic ovaries. Although, in the t>vo btter instant, the initial stimulus is probably 
a pituitary one, there is often no gross detectable pituitaiy or hypothalamic pituitaiy 
lesioD. In boy's with an adrenal tumour, the testes remain ini^tile, although the 
penis is big, whereas wnth a primary phuitaiv, or hypothaJamic-pituitaiy lesion, the 
testes tend to be developed to adult siac and (unction. Pineal tumours may be mani- 
fested by ocular palsies, papillmdema, somnolence and other hypothalamic features 
such as polyphagia, adiposity*, diabetes insipidus and disturbances in temperature. 
Precocious puberty may also occur with third ventricle tumours, aqueductal block 
following encephalitis lethargica, tuberculous or syphilitic meningo-encephaloependy- 
mitis, post -measles encephalomyclitia, supra-stllar tumours, neoplasms involving the 
floor of the third ventricle and tumours of the mamillary bodies and tuber cinereum. 
Ventnculograms and exploratory cranial operations may be necessary. 

Prognosis. — Idiopathic or familial sexual precocity may proceed to a normal 
adult state. Adrenal and testicular tumours arc usually malignant, whereas ovarian 
tumours are generally not so. Iniractanlal lesions may be fatal. Removal of adrenal 
or gonadal tumours tends to produce a reversion to norms! in the absence of metastases. 

Treatment. — Adrenal, testicular or intracranial neoplasms should. If possible, 
be excised. Oestrogens may control sexual behaviour in males with idiopathic or 
hypothalamic-pituitary precocity. 


S. Leonard Simpson. 



SECTION VIII 

DISEASES OF THE DIGESTIVE SYSTEM 
DISEASES OF THE MOUTH 
STOMATITIS 

CATARRHAL STOMATITIS 

/Etiology. — Catarrhal stomatitis is common in ill-nourished children during 
dentition and in association with gastro-intestinal disturbances. In adults it may 
result from excessive consumption of alcohol or highly seasoned food or excessive 
smoking. It is sometimes present in the spedfic fevers, and may also be caused by 
septic teeth and a dirty or oadly fitting plate. It develops rapidly in very ill people 
tvnose mouths are not kept clean, especially if they sleep with the mouth open. 

Symptoms. — The gums and Hps may alone be affected. In other cases the 
whole mouth, including the tongue, is involved. The mucous membrane is red and 
dry, but excess of mucus may be secreted by the small buccal glands. The tongue is 
swollen and furred. 

The mouth is uncomfortable, and occasionally actual paxn is present, especially 
on mastication. The patient complains of a nasty taste, espedaliy on waking, and 
fetor oris may be present. The general health is unaffected. 

Treatment.— The teeth should be deaned wth special care, and the tongue kept 
as free as possible from fur by scraping. A mouth-wash should be used after each 
meal, and glycerin of borax should then be applied to the inffamed parts. 

ULCERATIVE STOMATITIS 

^Etiology. — Ulcerative stomatitis is not a specific disease, but is, like catarrhal 
stomatitis, produced by the action of various irritants. It can develop from neglected 
cases of catarrhal stomatitis, and is a prominent s)TOptom of mercurial poisoning 
and scurvy. The following are spcdal varieties of the condition. 

(fl) Recurrent Ulceration in Aoults. 

Single or multiple superficial ulcers may occur on the mucous membrane of the 
cheeks, lips, tongue and gums. Tliey have a grey surface "with a red, but not raised, 
border, and the intervening mucous membrane w generally healthy. In severe cases, 
however, the ulcer is deeper and its base bright red. Each ulcer generally lasts only 
a few days, but a patient may have one or more in his mouth for months, or even 
years, without an interval. They arc often very painful, especially on chewing, and 
they may make it impossible to lake any add food. Their astiology is most obscure ; 
the condition is aggravated by oral sepsis and iil-fitting plates, and some ulcers may 
begin as abrasions produced by the careless use of a tooth-brush, but it appears to 
depend primarily upon some obscure constitutional defect. It is not associated with 
any disturbance in digestion or with any spedal form of gastric secretion. The saliva 
is not acid and the ulcers do not appear to be infective in origin. In some cases there 
is an undoubted nervous element in causation, and immediate cure may follow relief 
from anxiety, suspense or emotional strain. 

No treatment beyond scrupulous attention to ora! hygiene and the application 
5*5 
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of silver nitrate to cacli ulcer as It appears is, as a rule, of any use. Cures have been 
reported from the use of nicotinaimde, 100 mg., three times a day for a month. 

( b ) Afutuous (or VEsrc0i.AJi) Stomatitis. 

/Etiology, — ^Aphthous stomatitis occurs especially in children, either alone or 
associated wth some febrile or digestive disorder. It is due to a filterable tirus 
which is latent until activated by such an infection as pneumonia. 

Symptoms. — The aphtha consist of small slightly raised vesicles, each sur- 
rounded by a red areola. Within 24 hours the vesicles rupture, leaving grey ulcers, 
2 to 4 mm. in diameter, with bright-red margins. The ulcers heal rapidly. They 
occur especially on the inner surface of the lips, the edges of the tongue and the inside 
of the cheek. In severe cases the pillars of the fauces may be affected. The mouth 
feels sore, and the child is unwilling to take food. Salivation Is frequently present. 

Treatment. — The mouth must be carefully washed after meals with potassium 
chlorate solution (gr. 10 to I fl, oa.). In severe cases the ulcers may be treated with 
silver nitrate. 

(c) FoLLicin.AR Stomatitis. 

Aitlology. — Follicular stomatUb may occur at any age, but especially in nursing 
women. 

Symptoms. — The mucous follicles of the lips and cheeks become inflamed and 
swollen ; the epithelium over them breaks down, and ulcers, 3 to 5 mm. in diameter, 
leauit. They may cause no symptoms, but more commonly they give rise to a con- 
siderable amount of pam on ming food and to reflex salivation. 

Treatment.— The ulcers heal rapidly after being touched with silver nitrate. 

(d) Mercurial Stomatitis. 

See pp. 233 and 3S1. 

(e) Ulcero-Mcmbranous Stomatitis (Vincekt’s Sto.matitis). 

Etiology and Pathology. — Severe ulcero^membranous stomatitis is a contagious 
disease, caused by infection with the same spirochatts and fusiform bacilli which 
cause Vincent’s angina (see p. 537). 

Symptoms. — All parts of the mouth and pharynx may be involved, but the 
margins of the gums are spedally liable to be affected. The stomatitis b similar to 
that caused by mercury, and the gums may be so swollen and bleed so readily that 
scurvy is simulated. The breath has a characteristic fetid odour, and the tender 
gums may make mastication painful. 

The disease is sometimes acute, but more often runs a chronic course and is often 
followed by pyorrhcea alveolarb. It generally gives rbe to but little constitutional 
disturbance. 

Treatment. — The teeth should be scaled, and the ulcerated margins of the gums 
treated by the application of 10 per cent, diromic acid for 1 minute, followed by 
hydrogen peroxide kept in the mouth for 2 minutes. Penicillin lozenges should be 
used by tucking one as high as possible into the buccal sulcus above the last u^er 
molar. It will last from 1 to 3 hours and then should be replaced by another. One 
will last all night. This should be kept up continuously for about 4 days or until a 
day or two after acute symptoms have subsided. In severe cases intramuscular doses 
of penicillin should be given, 500,000 units daily for 4 days. The patient should be 
given 300 mg. vitamin C daily for a fortnight, followed by SO mg. daily for 6 months. 
Sodium perborate should be used as a tooth-powder and hydrogen peroxide as a 
mouth-wash. Smoking should be forbidden. 



PrORRHfEA ALVCOLARIS; CHROKIC PERIODONTITIS 527 

(/) Gangrenous Stomatitis. 

Synonyms. — Cancrum Oris ; Noma. 

Etiology. — ^This rare disease occurs in children, especially girls between the 
ages of 2 and 5, who Jive under very insanitary con^'tions. It generally develops 
during convalescence from an acute fever, emedally measles, and less frequendy 
scarlet and typhoid fever. It also forms part of the clinical picture of agranulocytosis 
(p. 756), 

Symptoms. — A sloughing ulcer develops in the inside of the cheek or on the 
gums ; it rapidly spreads and leads to brawny induration of the skin of the cheek. 
Occasionally it heals spontaneously, but more frequently it perforates the cheek or 
spreads to the tongue, chin, jawbone or ej-elid and eye. 

Cancrum oris is accompanied by severe constitutional symptoms, the patient 
being prostrated with a higli temperature and rapid pulse. Diarrhcea or broncho- 
pneumonia frequently follows, and death generally occurs between 7 and 10 days 
from the onset. 

Treatment. — ^The only adequate treatment for cancrum oris in children is to 
destroy the diseased part as completely as possible with the cautery. Intramuscular 
injections of penicillin should be given in massive doses related to the child’s weight 
For the treatment of agranulQc>'tosis sec p- 757. 

THRUSH 

Etiology.-— Thrush is most common in weak, emaciated infants with gastro- 
intestinal symptoms, who have been fed with an unsuitable diet, and whose mouths 
have not been kept clean. Add fermentation of food remnants leads to catarrhal 
stomatitis, and this is likely to be followed by thrush. Thrush occurs in epidemic 
form in badly managed institutions, being spread by dirt}' feeding-bottles. The 
disease may also occur in enfeebled adults in the late stages of tuberculosis, cancer 
and diabetes, and in 8e%'ere febrile infections. 

Patholo^. — Thrush is caused by infection with Candida albicans — a fungus, the 
filaments of which form a dense felt-work in the superficial epithelial layer of the 
mucous membrane. 

Symptoms. — ^Thrush generally appears first on the tongue, and then on 
the cheeks, lips, hard palate, tonsils and pharynx. In rare cases the entire buccal 
mucous membrane is covered, and the infection may even spread to the weal cords, 
(Esophagus and stomach. It begins as slightly raised, pearl-white spots, which 
gradually grow and then coalesce. Tbe white material can be readily detached, 
leaving either intact mucous membrane, or, in more severe cases, a bleeding and 
ulcerated surface. 

Diagnosis. — ^Adherent milk curdsmay supcrfidally simulate thrush. In aphthous 
stomatitis the white patches arc at first vesicles and then definite ulcers, and saliva- 
tion is present in contrast to the dry mouth in thrush. A definite diagnosis can be 
made only with the aid of the microscope. 

Treatment. — ^Thrush should be prevented by keeping the mouth clean and 
babies’ bottles sterilised. It is important to improve the patient’s general health as 
well as to give local treatment. The mouth should be washed with sodium sulphite 
solution {gr. 60 to 1 fl. oz.), after which the fungus can be easily scraped off. Infected 
patches may be painted daily with a 1 per cent, solution of gentian violet. 


PYORRHCEA ALVEOLARIS; CHRONIC PERIODONTITIS 
Etiology and Pathology. — Stagnation of food mixed with pyogenic organisms 
between the teeth leads to inflammation of the edge of the gums — mar^nal gingivitis. 
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The attachment of tlic muco-perioatcum to tlie neck of the tooth ts destroved, and a 
pocket develops between the tooth smd the gum. The margin of the alveo^r process 
is then slowly eroded as a result of rarefying osteitis, until it may finally be replaced 
by granulation tissue. Stagnation of infective material in the pocket leads to gradual 
extension of the disease and aggravation of the gingivitis. Pus Is produced, the 
condition at tliis stage being commonly known as pyoirhtca alveolaris. 

Symptoms. — In marginal gingivitis the edge of the gum of one or more teeth 
is red and swollen and bleeds with abnormal case when brushed, the first part to be 
affected being usually the interdental papilla:. When pyorrhoa alvcolans has de- 
veloped, pockets are present round the teeth, and pus can generally be seen exuding 
from the edge of the gum. Even when none is seen on first examining the mouth, 
beads of pus appear if the edges of the gum are pressed. In chronic cases the teeth 
arc often loose. Reile.x salivation occurs, and an excessive quantity of mucus is secreted 
^ the small mucous glands of the mouth. This Is a common cause of aerophagj'. 
The accumulation of decomposing food, debris and pus in the pockets round the 
teeth produces an unpleasant taste to the mouth, most marked on waking in the 
morning, and is a common cause of foul breath. There is no pain, and the slight 
discomfort which may be present is generally insullicient to induce the patient to 
consult a dentist. 

Treatment. — In early cases the disease can be arrested by scaling and treatment 
of the pockets with strong antiseptics. When the supporting bone has been destroyed 
to more than half the depth of the root, extraction is necessary. In intennediate 
cases the gum should be cut away in order to eradicate the pockets. The patient 
should then be given instructions regarding oral hygiene. 


DENTAL CARIES 

The immediate cause of dental caries is unknown, but two main theories hare 
been put fon'ard. The chemico-parasitic theory postulates that arid produced by 
bacterial fermentation of carbohydrates causes decalcification of the enamel and 
dentine, the acid being kept in contact with the tooth by a plaque of debris on its 
surface. The altcmauvc theory is that the initial cliange is a d^adatioa of the 
organic matrix of tlie enamel fay bacterial enzymes and that the inorganic matrix 
subsequently disintegrates. It is generally agreed tvhichever theory is correct that 
caries ts due to the activity of bacteria. 

Symptoms. — Carious teeth are tender, and their presence renders mastication 
painful. The patient therefore avoids using the affected teeth, and this favours the 
deposit of tartar and the stagnation of food. If many teeth are affected the food is 
bolted, so that indigestion is likely to occur owing to insufficient mastication, quite 
apart from possible Infection of the alimentary canal caused by swallowing septic 
material from the mouth. The initatioo produced by the decomposition of stagnant 
food around the teeth gives rise to marginal gingivitis and pyorrheea alveolaris. Ora 
sepsis produced in this way is of mu^ more importance than that caused by the 
caries itself, as the quantity of decomposing material and bacteria sw'allowcd from 
dental cavities is comparatively small, and no local absorption of toxins or bacteria 
can occur so long as the pulp cavity is not reached. When the latter becomes infcrtcd. 
absorption of toxins is likely to lead to enlargement of the cervical glands, cspcrially 
in cluldren, and the chronic inilammation produced in this way is a common pre- 
cursor of tuberculous infection of the glands. Inflammation of the pulp spreads to 
the periodontal membrane and may finally produce an alveolar abscess. 

Dental caries is the most common cause of toothadie, and pain is often referred 
to various situations more or less remote from the teeth. 

Prophylaxis. — The incidence of caries can be significantly reduced by the adoi- 
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lion of ntamin D, calcium and phosphorus to a diet which is deficient in tliese sub- 
stances, and the improved dentition of British children in the post-war years was 
attributed to the war-time provision of estra milk and vitamin D, Calcium carbonate 
was also added to the flour and the vitamin D content of margarine was increased. 
Refinement of flour is detrimental because it removes phosphorus and increases the 
content of phytic acid, a substance which interferes with the absorption of calcium. 
Caries is especially prevalent in regions where there is a natural deficient^ of fluorine 
and it has been shown that the artifidal fluoridation of drinking water, to an optimal 
value of I'O to 1*2 parts per million significantly reduces its incjOMce. Concentrations 
above this level are liable to cause mottling of the teeth. Fluorides can also be applied 
directly to the teeth, and four applications of a 2 per cent, solution of sodium fluoride 
at weekly inter\’als will usually reduce the amount if not entirely prevent the onset 
of caries. 

Oral hygiene . — The teeth should be brushed regularly vertically from the gums 
to the teeth, and wooden tootli-picks used to clear and massage the gum spaces 
between them. Tincture of iodine may be applied on a xvisp of wool on the end of 
the tooth-pick. The mouth should be well nnsed after meals. Ideally, sugar and 
sticky carbohydrates should be eliminated from the diet, and they should be replaced 
by natural unrefined vegetable foods. 

Treatment. — ^This is the province of the dental surgeon. Removal of all the 
milk teeth in children may cause narrowing of the dental arch and consequent croivd- 
ing of the permanent teeth, but this can be easily remedied by treatment, whereas 
the septic condition of the mouth caused by ertensive caries may lead to permanent 
ill results. 


APICAL INFECTION 

Etiology.— Infection of the apex of the root of a tooth can occur only if the 
pulp is dead, except in rare cases of extensive caries. 

Symptoms.— Apical infection may be acute or chronic. In the former an alveolar 
abscess forms, which gives rise to the usual symptoms and signs of inflammation. 
Chronic apical infection, on the other hand, frequently gives rise to no pain or dis- 
comfort, and no signs recognisable on ordinary examination. It can then be recog- 
nised only in a good radiograph. 

Treatment . — In cases of moderate severi^ the pulp canal should be opened 
and sterilised by antiseptics, e.g. ammoniacal silver nitrate followed by formalin, or 
penicillin 25,000 units per ml., or ionisation with zinc chloride, or diathermy applied 
down the root canal, and the toot should be filled to its apex mth an impervious 
material. In more advanced cases, and in all in which secondary symptoms are 
presenC, extrsetion should be performed mtbout dchy and the socket siouM I?e 
curetted. 


HALITOSIS (BAD BREATH) 

An offensive odour to the breath is mainly of importance because it may give 
rise to serious feelings of Inferiority and self-consciousness if the sufferer is made 
aware of his complaint. In most cases of halitosis the individual is, in fact, uncon- 
scious of any bad smell — on the contrary, when he b continually complaining of his 
breath it is often found to be due to an obsesaonal neurosis and that he has actually 
no odour at any time. A pungent heavy breath is frequentl)' due to bad teeth, decay- 
ing food in dental cavities, pyorrhma, or to cheesy putrefactive material in the cr^'pts 
of the tonsils. Ozmna (see p. 956) is a further lo^ cause, as may, rarely, be infected 
accessory nasal sinuses. Decaying material on the back of the tongue may become 
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offenswc and pulmonary conditions. Such as lung abscess or bronchiectasis are other 
causes. 

Hepatic or intestinal causes of halitosis can less easily be demonstrated and, though 
it is popularly believed that chronic constipation may be a cause, this is, in fact, very 
doubtful. The odour of garlic when sn-allowed in capsules may remain in the bile 
after it has disappeared both from the breath and the intestine, and it seems probable 
that liver dysfunction may play a part in some cases of halitosis. The sulphur- 
smelling mercaptan may be smelt strongly in the breath in cases of hepatic necrosis. 

Treatment. — Some cases of unexplained halitosis are improved by much reducing 
the amount of fats in the diet. Pu^atives arc of little use, though saline laxatives 
are often advocated. Attention must be paid to the mouth, teeth, throat and nose. 
Chlorophyll tablets taken orally will often remove the odour completely and may be 
ordered freely without ill effects. 


DISEASES OF THE SALIVARY GLANDS 

PTYALISM 

^Etiology.- The fion of saliva is increased by reflexes originating in the mouth 
and also tn mare distant situations. Thus all pathological conditions in the mouth 
and Its neighbourhood, such as stomatitis, epithelioma of the tongue and carious 
teeth, especially if associated with pain, ate accompanied oy salivation. Ttigcroinal 
neuralgia, whatever its cause, is frequently associated witfi a reflex flow of saliva. 
Mechanical irntation of the cesopliagus caused by the passage of a tube into the stomach 
or by the tmpaction of a foreign body causes salivation, which is a common symptom 
in achalasia of the cardia and in simple and m.'ilignant ulceration of the (esophagus. 
Reflex salivation is the cause of waterbrash associated with the hyperchlorhydtia of 
duodenal ulcer. 

The salivation which may occur during menstruation and in the early months 
of pregnancy is also probably reflex in origin. Salivation is a common and sometimes 
very distressing symptom of paralysis agitans and post-cncephalitic Parkinsonism. 
Ptyahsm may result from excessive smoking. It is also caused by the specific stimu- 
lating action of certain drugs, such as pilocarpine, and by drugs such as the iodides 
and mercury, which are partially excreted by the salivary glands. 

Symptoms. — Every time saliva is stvallovvcd air passes with it into the stomach. 
In neurotic individuals a spitting or swallowing tic may develop ; the latter is always 
accompanied by aerophagy and the patient consequently complains of severe flatulence 
with excessive belching fp. 566). 

Treatment. — In oraer to cure ptyalism die primary cause must be discovered 
and removed. As purely symptomatic treatment, belladonna should be given: 
5 minims of the tincture, taken three times a day, half an hour before meab may be 
sufficient, but much larger doses are often required. The drug has the additional 
advantage of diminishing the secretion of gastric juice when gastric hypersecretion 
is also present. 


XEROSTOMIA 

.Etiology. — ^The dry mouth, which is constantly present in fevers, is due mainly 
to deficiency in the psychical, chemical and mechanical stimuli to salivary secretion. 
The assodated toxsemia probably also exerts Kime direa inhibitory action on the 
gland-cells. Depressing emotions and the loss or perversion of taste, which 
occur when the tongue is furred, result in diminution in the psychical secretion. 
The paralysis of the secretory nerve-endings produced by belladonna, stramonium 
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and their alkaloids sets the limit to the dose of these drugs w hich can be administered. 
The secretion of saliva is also diminished »hen excessive quantities of fluid are lost 
by other channels, as in severe diarrhoea. Diseases of the salivary glands themselves, 
such as mumps, result in diminished secretion. Severe xerostomia occasionally 
develops u ithout any obvious cause. A dry mouth is also a common result of sleeping 
uith the mouth open. 

Symptoms. — Deficient secretion of saliva causes the mouth to become dry and 
septic, as particles of food remain between the teeth, where they undergo bacterial 
decomposition. The tongue is furred and dry, and there is often an unpleasant taste 
in the mouth. It is difficult to chew food sufficiently, and the appetite is impaired 
as a result of the condition of the mouth and the difficulty in tasting. The insuffi- 
dently chewed food is likely to irritate the stomach. In severe cases dysphagia occurs 
and speech becomes difficult. The loss of the digestion of starch by the ptjTiUn of 
the saliva is of no importance owing to the amylolytic actirity of the pancreatic juice. 

Treatment. — diet should be chosen which stimulates the flow of saliva ; acids 
are most active, then salt and bitters, whilst sweet substances have very little action. 
The food should be given in as appetising a form as possible and masticated very 
thoroughly. The taste of a bitter mixture taken immediately before meals may 



Etiology. — Parotitis is usually due to infection ascending Stensen’s duct from 
the mouth. This is particularly apt to occur in the acute parotitis that not infrequently 
follows operations on the alimentary tract when the mouth has become septic owing 
to dehydration, the absence of chewing and normal salivation. It may develop 
secondarily to obstruction from a stone in Stensen’s duct, or in the dry mouth of 
Sjogren'’s syndrome or cfiabetes meffi'tus. ft may also fbffow trauma of Stensen s 
duct by ill-fitting dentures. Subacute parotids, which is often recurrent, may also 
occur in persons with apparently healthy mouths. The mfection may be limited to 
Stensen’s duct, when it is referred to as sialodochitis, or it may spread from the 
ducts to the tissues of the gland. Blood-stream infection may also take place. The 
subacute recurrent type of infection is lelativety common in children and occurs 
more frequently in women than in men. In children recurrent attacks tend to become 
less severe as adolescence is reached and usually dear up before adult life. 

Symptoms. — In acute parotitis following operation one or both glands may be 
affected. The glands are enlarged and tender, the skin over them reddened, shiny 
and cedematous. In severe cases, suppuration takes place, the neighbouring lymphatic 
glands enlarge, the temperature is high and severe constitutional symptoms are 
present. The mouth is dry and difficult to keep dean ; the tongue b covered with 
a thick fur. The mouth of Stensen’s duct b everted and forms a small, red nodule 
from which a bead of pus can usually be squeezed. In most cases the inflammation 
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subsides with antibiotic treatment; abscess fonnation may occur; rarely the condi- 
tion becomes chronic, the parotid glands remain permanently enlarged and excrete 
a reduced quantity of saliva. 

In the subacute form swelling of one or both glands may occur on. a single occasion 
or repeatedly at intervals of %ve^ or months, sometimes over a period of many years. 
The swelling usually lasts for several days but may persist for months. Fluctua^n 
in the size of the swelling takes place, an increase usually accompanying or foUoning 
mastication. The inflamed gland js tender to pressure and the overlying skin may 
bt Ttddtntd nnd hot. Firm ptessutc over the gland often causes expulsion of pea 
or turbid saliva from the reddened orifice of Stensen’s duct The submandibular 
glands may be affected in the same way, either by themselves or in association with 
parotid swellings. In these patients radiographic examination of the ducts after injec- 
tion of lipiodol frequently shows bcadlike dilatation of the terminal acini, or there 
may be irregular dilatation of the main duct and its branches. The condition must 
be differentiated from Icukremia with infiltration of the parotid and submandibular 
glands and from uveoparotitis or Uccrfordt’a disease which is a special form of 
sarcoidosis. 

Microscopical examination of the parotid saliva shows degenerated leucocytes, 
epithelial cell debris and organisms. In acute parotitis Siaphylcccccus iiureHS is the 
organism usually responsible, while in the subacute and recurrent forms Streptococcus 
vtndans and pneumococcus are commonly found. 

Treatment.— In acute parotids treatment wjih penicillin in full doses usually 
leads to resolution. Hot fomentations or application of an electric pad may ease the 
pain of the swollen gland. Mouth w-ashes may be used and steps should be t akm 
to overcome dehydration and to deal tvith local conditions in tne mouth. 5* “lesc 
exist. If abscess formation has occurred incision of the gland will be necessary* 

, In subacute cases penicillin is also useful, local appluation of heat to relieve die 
painjiftd cli^wing-gum to assist drainage. ^Vhcn the active phase has subsided short- 
wave duthertny is often helpful. In lon^-standmg cases wuh chronic infection and 
persistent sw riling, deep X-ray therapy is sometimes justified, but this treatment, 
which destroys the secretory mechanism of the gland and induces fibrosis, should 
never be employed in children whose facial bones are still developing, since itt svcn 
' Cases It may interfere with the growth of the mandible. 


NQN-INFECTIVE RECURRENT SWELLING OF THE 
PAROTID GLANDS 

Etiology. — This condition may occur at all ages. The cause is often uncertain, 
but the frequent association with ^eigic conditions in the patient himself or in his 
relatives has led to the suggestion that an allergic process is responsible. A number 
of cases have been described in which this pathogenesis has been demonstrated beyond 
doubt. . . . 

Symptoms. — ^Earing may precipitate attacks, especially when the food is ^d 
in diaracter, and in some patients the parotid glands become swollen whenever food 
is taken over a period of many years. In others, the swelling is definitely psoct^ed 
with the eating of certain foods to wluch the patient is specifically sensitive. The 
swellings arc more often bilateral than unilateral. They develop rapidly and are 
present for a short time only, often subsiding within half an hour and seldom per- 
sisting for more than 24 hours. Single isolate attacks may occur, but owing W their 
brief duration and the absence of aUer-effects they are seldom seen, and cases pre- 
seating themselves for treatment are usually recurrent. Signs of inflammation are 
absent, the parotid saliva contains no pus, and the swellings are seldom painful. , 

In most cases secretion can be eqielled from the parotid duct by pressure during 
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the attack. Globules of jelly-Hkc mucus obstructing Stensen’s duct may first be 
forced out, followed by 2 or 3 ml. of clear saliva. It is in this type of case that 
eosinophil cells have been observed both in the mucous plugs and in the pent-up 
secretion. This is sterile and contains no pus, but secondary infection may supervene 
in patients in whom swellings have recurred over a long period. In early cases saliva 
may be difficult to obtain. 

Sialography may show gross fusiform dilatation of the main and branch ducts 
in long-standing cases ; in others the appearance is similar to that seen in infective 
parotitis, with bead-hke terminal dilatations. In early cases the appearance may be 
normal. 

Treatment. — Massage over the gland is of value, especially when mucous obstruc- 
tion is present. In some cases injection of adrenaline subcutaneously leads to sub- 
sidence of the swelling. If specific foods cause the swelling, these must be avoided. 

Thomas Hunt 


DISEASES OF THE TONSILS 

ACUTE TONSILLITIS 

Tonsillitis has been classified as superficial, follicular or lacunar, and parenchy- 
matous, according to the degree in which the various paru of the glana bear the 
brunt of the inflammation; the distinction, however, is not a definjte one, as the 
entire organ is necessarily inflamed. 

^tloTo^.— The disease is rare in children below the age of 3, and after middle 
ace; and it is commonest in spring and autumn. It is predisposed to by general 
ill health, overwork and a polluted atmosphere ; and the infection may be carried 
by water or milk. Cross infection in hospital wards, dormitories and classrooms is 
often an important factor in spreading the disease. It occurs as a regular symptom 
of scarlet fc%*cr and measles. There is a connection between rheumausm and tonsil- 
litis, and it was formerly believed tliat tonsillitis was of rheumatic origin ; but it is 
now generally recognised that both acute rheumatic fever and chronic rheumatic 
pains in joints and muscles are often caused by absorption from infected tonsils. 
Unhealthy conditions of the teeth or tonsils predispose to further attacks by causing 
adhesions in the crypts or supralonsillar fossae, thus promoting the retention of 
secretion ; previous incomplete removal acts in the same way. The usual bacterial 
cause is a hiemolylic streptococcus (Sir. pyogenes) of Lancefield’s Group A. 

Symptoms. — ^The symptoms are those of a feverish attack, together with a sore 
throat ; the former often appears before the latter, and only examination of the throat 
reveals the cause of the disturbance. The temperature may nse to 103® or 105® F., 
and there is a variable degree of malaise, backache, headache and pain in the limbs. 
The soreness of the throat radiates to the car, and is increased by attempts to sivallow ; 
the voice becomes thick, the breath foul and the submaxillary and upper cervical 
glands are tender and swollen. 

The tonsils are 8%volIen, and their purple-red colour extends to the pharynx, 
palate and uvula — the latter frequently being cedematous. In the follicular type the 
surface of the tonsils is spotted over with yellowish masses of secretion which have 
exuded from the crypts ; sometimes this secretion becomes confluent on the tonsils, 
it Is soft and readily wiped away. The tongue is coated, and the fauces covered with 
tenacious mucus. There is usually constipation, and the urine is scanty and high- 
coloured, but not ordinarily albuminous. Albuminuria is, however, an occasional 
complication, as are pericarditis, endocarditb and suppurative otitis media. 
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Diagnosis. — ^The diagnosis from diphtheria is important, and sometimes difficult. 
The latter is more gradual and asthenic in onset, with less pain, less fever and a more 
rapid pulse, and the urine frequently contains albumin. The membrane of diphtheria 
is greyish white rather than yellotvish, and frequently spreads to the pillars and soft 
palate, though it may on occasions be conftned to a very small area. The exudation 
of tonsillitis rarely spreads, and never to any great extent, beyond the surface of the 
tonsils. The diphtheritic membrane is adherent and, when detached, leaves a raw 
bleeding surface, while that of tonsillitis is readily removed and more often discrete. 
In cases of doubt a bacteriological examination should ahvay's be made, and an 
injection of antitoxin should be given while waiting for the result. 

Treatment. — Complete bed rest is the most important step in treatment. If, 
as is so often the case, the patient is constipated a suitable aperient should be pre- 
scribed. The timc-honourCd custom of applying hot fomentations to the neck merely 
irritates and tires a sick patient whose greatest need is rest. 

The severely ill patient cannot gargle, and it is foolish to make him try; he nil), 
hovsever, derive some comfort from airline mouth washes. Lozenges are often 
demanded by the patient or his relatives and it may be well to accede to these de- 
mands, trochiscus phenolis is harmless and has a certain local analgesic effect 
Penicillin lozenges are sometimes of value, but their routine use is not recommended 
because severe stomatitis may result. Internally aspirin is useful, the following, 
shaken with an equal quantity of water, may be used as a mouthwash and then 
smllowed ; 

Acidi acetyl-salicflici gr. 10 

Pulv. Tragacanth® Co gr. 10 

Aqu* to 1 02 . 

Feeding is often difficult and the patient must be encouraged to take as much 
nourishment as his dysphagia permits. Semi-solids arc usually easier to swallotv than 
liquids and there is scope tot ingenuity in provision of a suitable ^et. Junket, meat 
jellies and thick unseasoned soups are acceptable. 

There is little more to be said about the treatment of mild cases. In sevetc cases 
sulphonamides, penicillin, or even both, will be indicated. It is important to realise 
that the earlier a sulphonamlde is given the more likely it is to succeed. Dosage 
must be sufficient to maintain an efficient blood In*cl for 5 days even if the temperature 
settles early. A generous fluid intake is essential. Penicillin, when prescribe, must 
be given in full doses for S days. It is usually not worth while to take cultures and 
test organisms for sensitivity to antibiotics since Group A hrcmolytic streptococa 
are always penicillin-sensitive. 

There is yet no evidence suggesting that other more recently discovered anti- 
biotics are better than penicillin. 


PERITONSILLAR ABSCESS OR QUINSY 
/Etiology. — ^This condition can be defined as inflammation with pus formation 
in the loose areolar tissue oulside the tonsil. Infecuon in the supratonsillar fossa or 
in the depth of a crypt bursts through the capsule. This process is favoured by 
adhesions obstructing the moudi of the supratonsillar fossa or the crypts, wherefore 
previous attacks of tonsillitis and imperfect suigical remoi’aJ are predisposing causes. 
The abscess is usually situated above and external to the tonsil, but in rare cases is 
behind it 

Symptoms. — ^Tbe affection is unltatenl; but sometimes the opposite side is 
attacked as the first recovers. It begins wdth a feeling of malaise, fever, often a rigor, 
and severe pain radiating from one ade of the throat up to the ear and into the neck', 



CHRONIC TONSILLITIS 


535 

the cemcal glands are enlarged and tender, and the neck stiff. Dj^phagla is intense, 
the tongue thickly coated, and the breath foul. The mouth cannot be opened ^videly, 
and a good light is required for examination, when the typical large deep-red swelling 
is to be seen bulging one side of the soft palate. Pus forms in 2 to 4 days and, if left 
alone, will eventually burst through the supratonsillar fossa or occasionally through 
the soft palate ; relief is then immediate, nut occasionally the opening closes pre- 
maturely and the abscess refills. A much less acute, almost insidious, form of quinsy 
is sometimes seen when a patient suffering from acute tonsillitis has received sul- 
phonamide treatment too late and in ineffectual doses. 

Diagnosis. — Occasionally diphtheria simulates quinsy when swelling is dis- 
proportionately great and when only a tiny area of diphtheritic membrane is present. 
Malignant disease of the tonsil and tonsillar stone have been mistaken for quinsy. 

Complications. — Although one of the most painful and distressing of acute 
diseases, complications are uncommon, and death is very rare ; it has occurred from 
rupture of the abscess, and inspiration of the pus, during sleep. Severe hemorrhage 
may take place after spontaneous or surgical evacuation of the abscess when, as the 
blood may come from the internal carodd or from a branch of the external carotid 
artery, ligature of the common carotid is called for. Suppuration of the cervical 
glands is a rare complication, as are pneumonia, septicemia and pyemia. 

Treatment. — The general treatment is the same as that of se%'ere acute tor«*llitis, 
and the pain sometimes calls for an occasional injection of morphine. In the early 
stage, before pus has formed (peri-tonsillitis), systemic penicillin may be given in 
full doses with good prospects of aborting abscess fonnation. The treatment should 
be continued for 5 days even if improvement is obvious. If pain and trismus persist 
beyond the third day it must be assumed that pus has formeo and the abscess should 
be opened without delay. Even experienced physicians often find difficulty in making 
a confident diagnosis of pus fonnation, in such cases it is usually wise to continue 
penicillin treatment for 24 hours and re-examine the throat on the following day. 

The procedure of opening a quinsy is not always easy for the patient w-ul not be 
able to open his mouth Nvide and a good light is essential. An adult should not be 
given an anajsthetic, though the throat may be sprayed with cocaine 5 per cent. : an 
dtemative plan is to allow him to suck an amethocaine hydrochloride (Decicain) 
lozenge. He must be seated bolt upright and his head rigidly supported. A thin- 
bladed scalpel adequately guarded is thrust into the most prominent part of the swell- 
ing, the cutting edge should lie upwards and the blade held in the sagittal plane. 
The scalpel should not be introduced deeper than j inch. Whether or not pus is 
struck at once a sinus forceps is introduced into the wound and opened widely to 
assist evacuation. Children must be given an anwsthetic but the mouth gag must 
be introduced before induction and a sucker must be at hand lest the abscess bursts 
spontaneously before full anarsthesia is obtained. The patient’s head must be extended 
(chin to ceiling) before the incision is made. 

When the acute illness is over the patient must be told that the tonsils should be 
removed to pret'ent recurrence. It is very unwise to operate until at least a month 
has elapsed. 


CHRONIC TONSILLITIS 

Many attempts have been made to classify chronic tonsillitis and much unneces- 
sary confusion has arisen. Pathologists diMgree about the definition of chronic 
infection whilst physicians have accepted cUnical distinctions which are often non- 
existent. It has been the custom for years to speak of chronic parenchymatous 
tonsillitis and chronic follicular tonsillitis; ui the former there is parenchymatous 
hyperplasia and o\ergTo^vth of Ij-mphoid tissue, whilst in the latter crypts become 
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distended Tvith epithelial debris and pua. It is easier and much more logical to refer 
to chronic tonsillitis in the knowledge that the picture presented may vzry. If chronic 
infection is present it matters little whether the tonsils themselves are large from 
parenchymatous hyperplasia or small and fibrotic tvith pus leaking from distended 
crypts. 

Accepting this simplification makes it possible to refer ba enlarged tonsils without 
inferring infection. Many healthy children have large tonsils which never give rise 
to trouble and are best left alone. It is proposed to refer to the problem of chronic 
tonsillitis as it affects children and adults separately. 


CHRONIC TONSILLITIS IN CHILDREN 

Infected tonsils in children ate usually enlarged and associated with enlarged 
adenoids, though gross hypertrophy of adenoids may exist when tonsUs are small. 
Healthy tonsils and adenoids tend to atrophy at puberty and hypertrophy seldom 
takes place de novo after that age. 

Etiology.— The condiUon occurs chlefiy in children between the ages of 4 and 
14 and, as a rule, results from rmeated acute attacks. The first throat infection may 
have arisen as a manifestation of scarlet fever or measles. Unsuspected infection of 
the maMllary antra may lead to chronic tonsillitis. 

Symptoms. — ^The symptoms arc often overshadowed by those primarily due to 
enlarged adenoids, mouth breathing, toneless speech, snoring, recurrent otitis media 
and deafness of varying severity. Between recurrent attacks children seldom com- 
plain of sore throat. Cervical l)inph nodes are easily palpable and sometimes become 
visibly enlarged ; suppuration in the glands is now uncommon. It is well to remember 
that in some cases the enlarged nodes are tuberculous. 

The objective appearances are very variable, and it is extremely difficult to estimate 
the healthiness of a tonsil by inspection. Slightly enlarged tonsils may be prominent 
and may readily meet on gagging, while big tonsils are often largely buned in the 
palate or hidden beneath the plica triangulans— in nhich case a bulging can be seen 
at the side of the soft palate corresponding to the site of the upper pole. 

Treatment.— It is important to realise that no local treatment to chronically infected 
tonsils is of value. Paints, gargles and lozenges may have to be prescribed but only 
to ease the minds of anxious parents. Recognition and treatment of maxillary sinusitb 
is important. 

When it is considered that the degree of chronic infection is not severe enough to 
warrant surgical removal, an open-air life in the country or at the seaside can be 
advised if domestic circumstances permit. The uell-disciplined child who is sent 
to bed at reasonable hours does better than the spoiled child. 

Unhealthy tonsils should be removed when there have been repeated attacks of 
tonsillitis, after a quinsy, when there is dirontc enlargement of the cervical glands 
and when rheumatic fever or chorea has occurred. Definitely unhealtliy tonsils should 
also be removed in cases of chronic or recurrent otitis media, whilst recognising the 
even more important r&le of enlarged adenoids in the causation of this complitatiOTi. 
When chronic cervical adenitis is present, and is not due to some other obvious 
cause, such as pediculosis or dental caries, the tonsils should be removed whether 
they appear diseased or not ; in these cases about one-third of the toiulls are tuber- 
culous, and this latent tuberculosis cannot be recognised by inspection, many of these 
tonsils, indeed, being quite small. 

The reader is referred to surgical works for details of the operauon, but it twy 
be said here that, if a tonsil requires removal, it must be removed completely in its 
capsule, for the deeper portion of a diseased tonsil is quite as unhealthy as the super- 
ficial ; trouble in the remaining portion is very common, and the previous operation 
only adds to the surgeon’s difficulties. 
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CHRONIC TONSILLITIS IN ADULTS 

In older subjects, when fibrosis has followed hypertrophy, the stenosed crypts 
become filled with yellowish-white caseous masses. The patient complains of 
an offensive taste, foul breath, often of recurrent attacks of sore throat and of 
gastric disturbances. Not infrequently \'arious forms of chronic toxiemia, such as 
fibrositis or arthritis, are induced by absorption from these septic foci. In many 
cases the tonsils are quite small ; they may look healthy, but pus can be squeezed 
out of the crypts on applying pressure at the anterior pillar by means of a flat instru- 
ment. 

Treatment. — ^The treatment in the more marked cases is removal. There are, 
however, a good many patients who have only a few unhealthy crj’pts in the tonsils ; 
such patients may be taught to empty these crypts by pressure on the anterior faucial 
pillars with the handle of a spoon. The mouths of the crypts may be painted with 
guaiacol 4 per cent, in glycerin. 


VINCENT’S ANGINA 

Etiology. — ^This affection is believed to be due to two organisms, the fusiform 
badllus and spirochaete of Vincent growing in symbiosis ; these organisms may be 
found in many ulcerative conditions of the mouth and throat, but their constant 
presence in this affection points to their specific character. Affection of the throat 
IS frequently secondary to periodontal infection of the gums. It occurs especially 
in deoilltated persons and under insanitary conditions and, though rather rare in 
civil life, was common during the War of 1914-1918 and the War of 1939-1945. 

Symptoms. — ^The attack begins insidiously, vith malaise, general nains and a 
temperature of 100* to 101* F, The pain in the throat is often slight but in some 
cases may be severe, but the glands on the affected side become enlarged and tender, 
and the breath is characterisii«Uy offensive. 

There is superficial ulceration, which commonly involves tonsils or fauces but 
may affect the inner surface of cheek, pharyngeal w^ or larynx. The ulcers vary in 
size; their base is covered with a yeUowish-grey pseudo-membrane which is not 
easily detached, and there is marked bypenemia around the edges. In rare cases 
the pseudo-membrane is replaced by a heaped-up irregular slough. By the end of 
a week the membrane ceases to form, and the ulcer begins to heal. 

Complications arc very rare. 

Diagnosis. — The disease is particularly interesting by reason of its liability to 
imitate diphtheria in its early stage, and syphilitic ulceration later. In both cases the 
disooiTery of nomerous spiri/fa and fosffbrcn bactffi m smear-pfeparations — they sre 
difficult to cultivate — ^will help the physidan to the correct diagnosis ; but these 
organisms may also be found in syphilitic ulcere, and the Wassemunn reaction is 
occasionally positive in Vincent’s angina. The subacute onset, the raised temperature 
and the tenderness of the glands aid the differentiation from syphilis; and from 
diphtheria the milder consritutional ^mptoms, the soft friable character of the 
membrane and the absence of the diphtheria bacillus. Cases of non-specific 
superficial ulceration involving tonsil fauces and inner surface of cheek are not unduly 
rare. One form occurs as a result of senu-starvation or a grossly unbalanced diet. 
A second form remains entirely unexpluned, it is common in women and no specific 
organism or virus has been discovered. Patients suffering from this mj'sterious type 
of ulceration almost always have some unresolved psychological worry: Physicians 
should be alive to the fact that ulcerative leaons can also occur in the course of 
agranulocytic angina, leukarmia and glandular fever. 

Prognosis. — Death hardly ever occurs. 
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Treatment — ^I’he ulcerated areas should be cleaned with hydrogen peroxide, 
after which topical applications, such as liquor arscnlcalis and vinuro ipecacuanhs in 
equal pans, or neoarsphenamme in the strength of gr. 20 to the oz. ot gl^’cerin, may 
be used. These should be firmly appHed on a swab, with due regard to their poisonous 
nature. 

Ascorbic acid and vitamin B complex are valuable, parbcularly in the treatment 
of recurrent cases. Dental super\’ision is important. 

The causal organisms are not easy to culture so that bacteriological tests for 
sensitivity to modem antibiotics are unreliable. It is, however, recognised that the 
use of systemic peniallin is amply justified by results. Penicillin lozenges are best 
avoided because their use is too often foUowed by stomatitis. 

W. I. Daggett. 


DISEASES OF THE PHARYNX 

DIVERTICULA (see p. 546) 

ACUTE CATARRHAL PHARYNGITIS 

This is not a very well-defined affection, and is usually accompanied by scute 
rhinitis on the one hand, and by laryngitis on the other ; the tonsils also often partici- 
pate in the inflammation. 

Etiology.— The affection is generally the result of coryza, and it is a feature of 
various acute infectious fevers, such as measles, German measles, scarlet fever, 
influenza and typhoid. 

Symptoms. — The discomfort varies from a tickling sensation, or the feeling of 
a lump in the throat, to severe dysphagia. The voice is husky and thick, and the 
cervical glands tender and somewhat enlarged. There is slight fever and general 
malaise. 

The pharynx is to a varying degree red and swollen, especially at the sides behind 
the posterior faucis! pillars, where the swelling forms tJie so-called " lateral bands . 
The palate is swollen and relaxed, and the uvula elongated. The posterior vrall » 
often covered by a film of tenacious mucus. , , 

Treatment. — The patient should stay in a warm room and avoid the irritation 
of smoking, talking, alcohol or irritating foods. Aspirin, or sodium saL'cylate, is 
helpful and it is important to treat any primary cause. 

ACUTE SEPTIC PHARYNGITIS 

This term includes a scries of se^’cre infective inflammations ; cedematous, phleg- 
monous and gangrenous pharyngitis and laryngitis, and Ludwig’s angina. Any 
classification must necessanly be a clitucal one, based on the severiw of the symptoms 
and their localisation, for they can be produced by a variety of micro-organbms, 
though they are usually caused by a streptococcus. These severe inflammations are 
fortunately uncommon, and most often, though by no means int'ariably, occur m 
debilitated or alcoholic persons. 

Symptoms. — These vary' greatly with the severity of the infection, which rangrt 
from a mild inflammation to the most sevtte septic intoxication. They include 
malaise, sore throat, dysphagia, hoarseness and dyspneea. The temperature in some 
cases rises to 105“ or 106® V. ; but in many of the worst cases it is hardly raised at 
all, and may be subnormal. Pleurisy, pneumoiua and pericarditis may ensue, or 
deatlt may result from asphyxia ; but the worst cases die from general toxtemia and 
heart failure, even w-ithin 24 hours of the onset of the disease. 
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The objective appearances, also, are very variable. The pharynx and palate are 
of a deep purplish red, and there may be sloughy pseudomembraneous patches. 
The entire mucosa may be enormously swollen, and the mdema may involve the upper 
aperture of the larynx and produce asphyxia. The sublingual region b sometimes 
occupied by a peculiar brawny swelling, of a hardness like wood, which spreads 
downwards into the neck to a variable extent, and is known as Ludwig’s angina. 

Treatment. — The patient must be in bed and well nursed, and every care must 
be used to ensure that he takes as much nourishment as possible. Sulpbonamides 
and antibiotics must be the mainstay of treatment. Adidts should receive 60,000 
units of penicillin 3-hourly, and this may be combined with full doses of a suitable 
sulphonamide. A high fluid intake must be assured. Oedema of the glottis may call 
for emergency tracheotomy. For Ludwig’s angina it is now only rarely necessary 
to make an incision deeply into the nedc in the hope of strilang pus ; the swelling will 
either subside or a fluctuating abscess will become apparent. 

RETRO-PHARYNGEAL ABSCESS 

There are two forms — (1) Acute, and (2) Chronic. 

1. The acute form occurs in cMdren up to the age of 3 or 4, but is far more 
frequently met with in the first 12 months. It is due to suppuration m the pre- 
vertebral glands situated behind the posterior pharyngeal wall ; these glands disappear 
in later Ufc. The abscess is second^ to nasd, naso-pharyngcal or tonsillar infection 
and may occur during the course of an infectious fever. 

Though rare, the condition is an important one, for it may easily remain un- 
recognised in a young infant, and may be fatal if the abscess is left unopened. The 
symptoms are fever and restlessness, a hoarse cry and croupy cough, with difficulty 
in sw^owing and dyspneea. Such symptoms should arouse a suspidon of retro- 
pharyngeal abscess, wtuch may be seen on inspection as a rounded swelling of the 
posterior pharyngeal wall. The abscess is often ve^ large, and roust be freely opened 
in such a way as to avoid aspiration of the pus, without an anesthetic, and with the 
child firmly held, either on the side with the face directed somewhat downwards, or 
on the back with the bead hanging almost vertically. A suction apparatus must be 
at hand. Recovery is rapid, and no after-treatment is required bej'ond attention to 
the enfeebled general hedth. 

2. TTie chronic form, ako, is found most frequently in children, but generally 
after the third year. It is of tuberculous origin, and is due either to tuberculosis of 
tlie prevertebral glands, or to caries of the cervi^ spine. The latter should be care- 
fully excluded, for this abscess should not be opened through the mouth, as secondary 
infection of the diseased bone is likely to occur. The chronic glandular abscess 
however, may be successfully opened by ihb route, though some surgeons prefer 
to treat all clwonic cases by an inebion bej'ond the stemo-mastold. 

CHRONIC PHARYNGITIS 
(pharyngeal iivper/esthesia) 

The symptoms of discomfort in the throat in the conditions grouped as chronic 
pharyngitis bear little relationship to the intensity of the changes seen on examina- 
tion. _ Many people, especially heavy smokers, complain of no discomfort, in spite of 
showing decided chronic inflammation; whereas others, in particular dj-spcptic or 
anannic women or those at the menopause, suffer great discomfort, with no apparent 
local abnormalit}'* Indeed, in many cases the condition is better described as pharyn- 
geal hj-ncncstliesb ; globus hj’stericus may be considered to be an extreme example 
of thb hj-perasthesia. ^ 
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Etiology. — Chronic pharyngitis is usually secondaiy to chronic infection in the 
nasal sinuses, tonsils and teeth. It is aggravated by mouth-breathing, excessive 
smoking and over-indulgence in aloihoL 

Symptoms. — Discomfort may take the form of aching, fullness or feeling of a 
lump, a hair or a pricking. The voice has a dead tone, and there is usually much 
hawking and frequent swallo^ving. The sufferer often becomes depressed, and fears 
that he Itas cancer of the throat. The unpleasant sensations are markedly lessened 
after a meal. 

The mucosa of the pharynx and palate is thickened, and there is a loss of the 
finer modelling of the faucial pillars ; foe uvula is elongated, often slighdy tedematous 
at its edges and tip, and fails to retract on phonation. The posterior wmI is covered 
by a film of mucus, which puckers up and becomes more obvious on touching it with 
a probe or srvab. The wall of the pharynx is traversed by enlarged venules, and 
sometimes it is set with slightly raised pink lenticular nodules of lymphoid tissue, 
constituting a variety kno%vn as grottular pharyngitis. In other cases two elongated 
masses of lymphoid tissue appear behind and pallet to the posterior pillars; these 
are the “ lateral bands ", and this form is callea lateral pharyngitis. Patients suffering 
from atrophic rhinitis may complain of dryness of the throat ; the posterior pharynge^ 
wall presents a glazed dcsslcated appearance, sometimes alluded to as pharyngitis 
sicca. 

Treatment. — The most important part of the treatment consists In foe detection 
and alleviation of foe cause, and should begin with a careful e.xamination of the nasal 
passages. Cases of pharyngeal hypcKESthesia without obvious local changes are often 
harmed, rather than helped, by local treatment which direcu attention to their trouble. 
Tobacco should be given up, and alcohol in concentrated forms, indeed the latter 
should be abandoned completely in plethoric patients; condiments and highly 
seasoned food should be avoided. This type of patient is benefued by a motaing 
dose of sulphate of soda or magnesia, a teaspoonful in a glass of hot water while 
dressing, or by one of the natural mineral waters, i\^eo the pharynx is dry, or 
covered with tenacious mucus, an expectorant mixture gives relief, such as tinctura 
ipecacuanhar, min. 12, vttvum antimoniale, min. 5, potassium iodide, gr. 3, syrup 
of tolu, min. 60, water, 1 fl. oz., three times a day. The throat may be sprayed irith 
a warm alkaline saline lotion, or proiargol 10 per cent. Of local applications in the 
form of paints, 10 per cent, protargol is foe most generally useful, 4 per cent, guiacol 
in glycerin is also well tolerated. In cases presenting heaped-up inflamed patches 
of Ij-rophold tissue on the posterior pharyngeal wall, the galvano cautery may be of 
value, but it must be used lightly so that subsequent scarring is minimal. Many 
patients suffering from thb complaint are intelligent yet introspective and neurotic, 
and alcoholic indulgence makes them impatient and intolerant It is difficult to explain 
that constant hawking makes them worse, and the physician’s most common mistake 
is to fix his patient’s mind on foe throat by over-treatment. 


KERATOSIS PHARYNGIS 

In this condidon a number of sharply defined white or yellow' spikes project from 
the surface of the tonsils ; they also occur, though less profusely, scattered over the 
lingual and naso-pbaryngeal tonsils and on any lymphoid granules in the pharynx. 
They occur at any age after childhood and foe causation is unknown. The projecuons 
consist of heaped-up epithelium and detritus containing numerous micro-orgmisms 
of the kind ordinarily present in the mouth. On microscopical examination 
branching fungus mycelium can usually be demonstrated. They sometimes dis- 
a'^pear quickly, in other cases they leni^ for many monfos, or they may tetw. 
They produce no sj’mptoms, or at most a slight discomfort, and arc of interest chiefly 
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because they arc frequently mistaken for the exudation of chronic follicular tonsillitis. 
Once seen they can, however, be recognked at a glance, for they are hard and adherent, 
discrete and prominent, and occur beyond the limits of the tonsils, on the phaiynx 
and base of the tongue. They are usually discovered accidentally by the patient, 
who is naturally alarmed at their appearance. They are quite harmless, and local 
treatment is useless, for they are removed wth dUEculty and usually recur ; it is wise 
to reassure the patient by telling Mm these facts and, if any treatment be required, 
to trust to attention to the general health, a holiday and change of air. 

W. I. DiVCGETT. 


DISEASES OF THE (ESOPHAGUS 

THE NORMAL (ESOPHAGUS 

The act of swallowing occurs in four stages. The first consists in the voluntary 
propulsion of food from the mouth to the pharynx. The second is set in action by 
a reflex arising from the contact of food with the posterior wall of the pharynx, which 
leads to closure of the passages leading to the mouth, nose and larynx, together with 
a rapid peristaltic wave travelling down the constrictors of the pharynx, which is 
followed by the opening of the hitherto closed pharyngo-cesophageal spmncter formed 
by the lower division of the inferior constrictor. The third stage consists in the 
propulsion of the bolus by a peristaltic wave down the ssophagus till It reaches the 
closed cardiac sphincter, the active opening of wMch constitutes the fourth and final 
Stage of deglutition. The “ suction effea ’’ due to active reltxation of the asophagus 
in front of the bolus certainly plays some part in swallowing in addition to the peri- 
staltic contraction from behind. 


DYSPHAGIA 

Dysphagia, or difficulty in swallowng, is generally the first sjTnptom in diseases 
of the (esophagus. Oning to the fixed position of the (esophagus localisation of 
abnormal sensations is verj' accurate, and a patient generally points to the exact level 
of obstruction. In some cases, however, reflex spasm of the pharyngo-{EsophageaI 
sphincter occurs in association with lower (esophageal lesions, so that the patient 
experiences difficulty in initiating the act of swallowing as well as feeling the obstruction 
in the oesophagus (aused by the primary disease. 

The causes of dysphagia can best be considered according to whether the diffi- 
culty is experienced at the upper extremity, near the middle or at the lower extremity 
of the (Esophagus ; the last is the most common. 

(q) Pharyngo-cesophageal dysphagia . — This is most commonly found in the 
Plummer-Vinson syndrome. In rare cases it is hysterical and it may also occur 
in various organic nervous diseases. Upper dysphagia may be caused by carcinoma, 
especially in women, and by a pharyngeal pouch, especially in old men. 

(t) Mid-cEsophageal dysphagia . — ^This is almost ahvaj’S caused by carcinoma. 
External pressure by an aneurysm or mediastinal tumour rarely causes d^'sphagix 
(c) Loieer asophageal dysphagia . — Dysphagia at the lower end of the (Esophagus 
is most frequently caused by adialaria of the cardia and by carcinoma of Uie (eso- 
phagus. Next most frequent is the dysphagia caused by spasm secondary to peptic 
cesophagitis and (esophageal ulcer, especially in the presence of luatus hernia, and 
by carcinoma of the fundus of the stomach. Lastly, the dysphagia may be due to 
acatricial stenosis secondary to peptic ulcer or to the phlegmonous (esophagitis 
resulting from the sw^owing of boifing water or corTosi^'e poisons. 
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HYSTERICAL DYSPHAGIA 

Theoretically there is no reason why hysterical dysphagia should not develop 
in the form of paralysis or inco-ordination of the >oluntary muscles concerned in 
the first two stages of swallowing, in wluidi food passes through the 8ensiti%e bucco- 
pharyngeal cavity. It would, however, be very unlikely to develop in the osophagus 
Itself or at the cardia, where the passage is entirely independent of voluntary action 
and the food under ordinary conditions is not felt, unless it is very cold, very hot 
or in large lumps. 

Hysterical dysphagia is, however, rare. Tlie majority of cases so diagnosed are 
examples of the rlummer-Vinson syndrome, and others are really suffering from 
myasthenia gravis, It develops in patients who have become nervous for various 
reasons, w hen some trivial incident draws their attention to the voluntary but normally 
automatic act of swallowing. Much weight is lost. Recovery usually follons simple 
psychotherapy by explanation and persuasion. 

DYSPHAGIA IN ORGANIC NERVOUS DISEASES 

Dysphagia may occur in various organic nervous diseases as a result of paralysis 
of the muscles concerned In the first ana second stages of swallowing. The oesophagus 
itself and the cardiac sphincter are never involved. In diphtheria the toxin not only 
invades the blood, but also ascends the nerves from the site of the lesion to tlie central 
ners’ous system, where it puts the cells of the corresponding nuclei out of action. 
The paralpis of the soft palate, which results in regurgitation of food through the 
nose, and the rare pharyngeal paralysis which results in severe dpphagia, occur 
therefore mainly m the common faudal diphtheria and far less often when the pninapr 
focus is in a wound, the conjunctiva or elsewhere. The paralysis is nuclear in origin 
and generally develops in tnc second week, in contrast witn the more widespread 
paralysis caused bv diphtheniic polyneutitis, which usually appears between the 
third and sixth weeks. 

In motor neurone disease, dysphagia may occur if the vagal nucleus is invoh'cd 
In the last stages of the common form beginning in the muscles of the hands. It 
always occurs in progressive bulbar palsy, the form wliich begins in the bulbar 
nuclei. Though myasthenia gravis is a primary muscular disease, it gives rise to a 
simple upper dysphagia, in which the first as well as the second stage of swallowing is 
affected. In motor neurone disease the slowly progressive paralysis is unaff^ected 
by any treatment, and there is no variation in the course of each day, so that once 
nasal feeding is begun it has to be continued until death, whicli is not likely to be 
long delayed. In myasthenia gravis the dysphagia increases in severity as the day 
goes on, and considerable spontaneous improvement may occur from time to time, 
so that a parient who has had to be fed temporarily by nasal tube may later be able 
to swallow quite well for weeks, months or yearn. Improvement ia swallowing may 
be a direct result of the complete rest given to the muscles of deglutition by nasri 
feeding. The response to neostigmine is often dramatic. Neostigmine bromide 15 
mg. can be given by mouth or neostigmine roethylsulphate 1 mg. subcutaneously. 
Dysphagia is also a symptom of the acute bulbar paralysis which may follow vascular 
or inflammatory lesions involving the oudeus ambiguus. 

In all forms of dysphagia due to organic nervous disease food of porridgy con- 
sistence is most easily sw'allowed, as fluids require more rapid, ana lumps more 
powerful, action than soft food. 

PLUMMER-VINSON SYNDROME 

Synonym. — Kelly-Paterson Syndrome. 

Upper dysphagia with ansmia is the most frequent cause of difficulty in swallow- 
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ing Involving the junction of the phar>ux and tesophagus. It occurs in about 15 per 
cent, of cases of idiopatluc hypochromic anaania (see p. 732), which is common in 
women, but very rare in men. The syndrome is direct result of iron deficiency, 
which causes not only the anaemia, but also atrophy of the mucous membrane of the 
tongue and pharynx. The atrophy of the pharyngeal mucosa results in a loss of 
sensibility, so that the afferent side of the reflex upon which the second stage of 
swallowng depends is impaired. The orderly activity of the muscles involved in 
the complicated act is disorganised and sw'allowing becomes difficult or impossible. 
The pharyngo-ossophageal sphincter is particularly involved, the normal relaxation 
which allows the passage of food from the pharynx into the msophagus failing to take 
place. By cEsophagoscopy an organic stricture may often be seen at the level of the 
crico-pharyngeal ring, sometimes with a thin crescent-shaped web of mucosa obstruct- 
ing the lumen. 

Symptoms. — The patient, generally an edentulous woman between 25 and 50 
who has been in poor health for a long period owing to the presence of anremia, 
gradually finds difficulty in initiating the act of swallowing, especially of solids. 
Sometimes, however, the dysphagia begins quite suddenly, and it may occur inter- 
mittently. Severe cases in which dysphagia is the main symptom are rare in com- 
parison with those in which it is so slight that the patient noes not mention it unless 
directly cross-questioned. The dysphagia b associated with atrophy and sometimes 
inflammation of the mucous membrane of the tongue and the pharynx. An atrophic 
condition also involves the lips, which may be tl^ and inelastic with cracks at the 
angles of the mouth. Achlorhydria is frequently, but not always, present, and the 
spleen is occasionally enlarged. The nails are often thin, brittle and spoon-shaped 
(koUonychia). 

A barium snuliow using a thick emulsion may show filling defects with retention 
of some of ffie opaque material in the moiform fossa and the cesopbagoscope may 
demonstrate the atrophic, inelastic conoition of the pharyngeal mucous membrane, 
which may contract and aggravate the dysphagia by adding a mechanical obstruction 
to the neuro-muscular disorder. 

This atrophic condition of the mucous membrane predisposes to carcinoma. 
About 50 per cent, of women with cancer of the mouth and a still larger proportion 
of those with cancer of the hypopharynx and upper end of the cesophagus give a history 
suggestive of the syndrome. The fact that the latter is almost confinra to women 
probably explains why 80 per cent, of cases of carcinoma of the post-cricoid part 
of the phar^ix, which always spreads to and obstructs the mouth of the cesophagus, 
occur in women, whereas at least 80 per cent, of cases of cancer of the middle and 
lower end occur in men. 

Treatment. — The dyspha^a usually responds well to treatment of the anremia. 
Large doses of iron, and general treatment as outlined on p. 733, are usually all that 
b required, but in some cases a large mercury bougie may be carefully introduced 
into the cesophagus if the condition requires. Sedatives and psychological treatment 
by encouragement and reassurances are also useful. The atrophic condition of the 
mucous membrane often responds to iron therapy with additional vitamins, even if 
there b no aiueima. In rare cases the syndrome occurs in association with true 
pernicious aiuemia, in which case liver must be gjven in full dosage. 

CARDIOSPASM: ACHALASIA OF THE CARDIA 

/Etiology, — ^Achalasia of the cardia m^ be^ at any age, but most commonly 
in adults, and males and females are cqu^y affected. A sudden onset following 
nervous shock occurs in many cases, which suggests that the condition b at least 
partly due to psychological causes. 

Pathology. — ^Tbe hypertrophy of the muscular coat of the esophagus, which is 
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always preseW, indicates that violent elTorts must have been made to overcome sorae 
obstruction. As no organic obstruction is et'cr found after death it was at first thought 
that spasm of the cardiac sphincter tras present, and the condition itas called cardio- 
spasm. As the symptoms may be present without intermission for many years before 
death, hypertrophy of the cardiac sphincter should result from the Jong-continued 
spasm. In very’ few necropsies, however, has there been any hypertrophy, and in 
several cases in which the cardiac sphincter, whicli is normally about I in. long 
and corresponds with the wJiole of the abdominal osophagus, was exposed by opera- 
tion, the muscle was found to be unusually thin. It was thought, therefore, that the 
obstruction was due to a failure of the cardta to open reflexly during swallowing, 
and Hurst suggested tJie name achalasia (a, not ; ATuAaatr, relaxation) to indicate lias 
absence of the normal relaxation, which should occur when each peristaltic wave 
reaches the cardia. Food stagnates in tJic esophagus, which dilates as more and 
more collects in if, the thsicnaion of the ersophagus acts as a powerful stimulus to 
peristalsis, wluch is excessively violent and continues at intervals throughout the day. 
This is the cause of the hypertrophy. 

Further evidence that the condition is due to achalasia and not to spasm is afforded 
by the fact that, although strong peristaltic waves are unable to overcome the obstitic* 
tion, the weight of an indiarubber tube filled with mercury is sufficient to cause it to 
drop into the stomach, the actual passage through the cardiac sphincter being often 
inappreciable to the hand holding the mercury bougie, which can be withdrawn with 
equal case. It is not gripped, as the finger is gripped when it enters or is withdrawn 
from a spasmodically contracted sphincter. 

The exact cause of the achalasia is uncertain, though disease of the myentenc 
(Auerbach’s) plexus has been suggested; psychological factors arc certucily con- 
cerned. 

The dilated asophagus may be able to hold as much as 2 pints, and its dtcuia' 
ference may exceed 6 in. 

Symptoms.— Achalasia of the cardia generally develops gradually, a slight attact, 
lasting for a day or two, being followed by a period of freedom for a few days or even 
several weeks or months. Attadcs then occur at gradually shorter intervals, uM|l 
finally the condition becomes permanent. The patient feels as if the food “ sticb • 
He often recognises that the obstruction is beneath the lower end of the sternum, 
but sometimes the sensation is felt in the upper part or middle of the chest Some- 
times actual pain is produced, it is usually burning in cliaracter and is localised to 
tlie lower end of the sternum, but it may be indistinguishable from anpna and may 
radiate to the neck, the ears or lower jaw. Salivation occurs in every case. 

As a rule the patient voluntarily relieves his discomfort within a few n^utes of 
finishing a meal by bringing up the greater part of what he has eaten mbeed with 
saliva. He realises riiat this comes from his chest and not his abdomen, and, unliKe 
true vomiting, it is not associated with nausea. _ 

The weight of the column of food in the dilated (esophagus after a meal is suffi- 
cient to force n small proportion of the fluid present through the cardia as a ^ery 
narrow stream; but as soon as the freight of the column falls below a ce^n 
generally about 7 in., or the individual lies down, the pressure becomes insufficient 
and the flow ceases. Consequently, stagnating food mixed with mucus is alwajs 
present in the oesophagus, and a considerable quantity can be removed from it even 
after a fast of 24 hours. No regurgitation occurs on lying down as the pharyngo- 
oesophageal sphincter is aiway's, as in noiinal people, closed except during the act of 
swallowing. 

The CESophagoscope shows that tlic entry to the cardiac sphincter, which is 
generally at the level of the diaphragm but may be within the thorax or within the 
abdomen, is completely closca. 'ITie mucous membrane may be normal, but 
owing to the prolonged stasis of food it is often chronically inflamed, especially 
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in the lowest part, and there may be superficial erosions : h^iatcmesis may 
occasionally result. 

Even in the absence of treatment the general health may remain good in spite of 
the fact that weight is often rapidly lost. At a certain stage a condition of equilibrium 
develops. Though the diet has to be limited the patient loses no more weight, and 
though he is less strong than formerly, he may continue to remain in this condition 
for many years and attain old age. 

Diagnosis. — ^The patient's description of his symptoms is generally so character- 
istic, that a diagnosis of obstruction in the region of the cardia can be made tvith a 
considerable degree of probability. It is next necessary to decide whether this is 
due to achalasia, cancer or spasm associated with cesophagitis or peptic ulcer. The 
comparatively early age of many patients, and, in cases in which an early diagnosis 
has not been made, the long duration of the illness point to achalasia rather than to 
growth. Pain is often late in carcinoma. The diagnosis is confirmed by radiography ; 
in achalasia the shadow of the dilated cesophagus narron-s abruptly and ends at iKe 
entry into the sphincter, either on a level with the diaphragm or a short distance 
above or below it. As each additional quantity of food is swallowed, a narrow and 
uniform channel is seen for a moment to join the cesophagus with the stomach before 
the sphincter closes again. In peptic ulcer of the lower end of the (esophagus the 
sphincter remains open, but a narrowing is seen just above as a result of spasm with 
or without cicatritaal contraction, and the round crater of the ulcer may be recognis- 
able. In carcinoma the lumen of the cardiac sphincter is replaced by an irregular 
channel which extends a var)ing distance up mto the (esophagus, the unaffected 
part of wluch is never as dilated as in achalasia, and except in the later stages the 
opaque fluid continues to pass slowly through the narrow irregular channel mto the 
stomach till the (esophagus is emptj’, whereas it is never empty in achalasia. If there 
remains any doubt, the diagnosis of achalasia may often be confirmed by inhaling 
octyl nitrite, which results in dilatation of the sphincter and c%’acuation of the ceso- 
phagus. CEsophagoscopy should be carried out both to confirm the diagnosis and to 
undertake treatment (me infra). 

Prognosis. — If the condition is recognised at the onset of symptoms, a permanent 
cure often results from treatment, but if treatment is instituted only after the (eso- 
phagus has become dilated, cure as distinct from mere relief of symptoms is less likely 
to be obtained. There is practically no spontaneous tendency to cure, but approxi- 
mately half the patients treated early remain well after dilatation. In the absence of 
treatment death has occurred at an early stage in very acute cases ; but more often 
the patient survives for a considerable period, even for 40 years. In rare cases a 
diverticulum may form in the Icnver end of the dilated oesophagus or cancerous de- 
generation of a papilloma developing on the chronically inflamed mucous membrane 
may occur. In longstanding cases respiratory complications may result from pressure 
by the enormously distended cesophagus, or from regurgitation of the (esophageal 
contents into the pharynx and aspiration into the Jungs. 

TreatmenL— Nitriles are the only drugs which cause relaxation of the dosed 
c^diac sphincter. Unfortunately their effect is e%-ane5cent, and in the case of amyl 
nitrite, the general symptoms produced are so unpleasant that it is rarely of use. 
Octyl nitrite is more satisfactory, having less smell and causing no side-effects other 
than some drjdng of the mouth and the bronchial secretions. It can be sniffed up 
the nose from a small metal inhaler and, as a rule, two or three sniffs at a time during 
and just after a meal arc suffident to cause rclaiatton of the cardia and the pass.igc 
of the food into the stomach. The food should be soft and as far as possible of high 
cdorific value, such things as vegetable soups thickened witli sugar and cream, egg- 
flips, and malted milks being prcftrable to tea, meat broths or jellies : additional 
vitamins should be given, espcaally if there is much wasting. Many patients may be 
kept in good health and weight by these means alone, but dilatation often becomes 
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necessary and is usually very efFcctive. The passing of mercury bougies as introduced 
by Hurst has been superseded by the use of a distensible bag, hich can be gradually 
inflated with water. By this means the lower end of the oesophagus can be stretched 
and many of the drculai fibres ruptured. The procedure can be controlled endo- 
scopically and is often follow ed by lasting relief. If not, some form of open surgical 
operation should be advised. Tws is done by simple surgical division of tbe 
arcular fibres at the oesophageal opening (Heller’s operation), comparable to a pyloro- 
plasty. Various alternative and more mborate operations which lead to permanent 
incompetence of the cardiac orifice are less satisfactory, since they lead later on in 
nearly every case to troublesome or serious oESOphagitts. In severe cases cesophago- 
gastrostomy may have to be carried out- Either the abdomimd or trans-thotadc 
route may be employed. 

Modem surgical treatment offers an excellent chance of cure, and should not be 
ivithheld too long if symptoms arc at all severe. Even though the radiological findings 
after operation do not show great reduction in the dilated cesophagus, the symptomatic 
result may nevertheless be very good. 


DIVERTICULA OF THE PHARYNX AND CESOPHAGUS 

Etiology and Pathology. — Diverticula may develop from the anterior wall of 
the middle third of the (Esophagus, by the traction resulting from adhesions beween 
inflamed glands near the bifurcation of the trachea and the wall of the cesophago; 
these “ traction diverticula ” are generally less than an inch in depth and rarely give 
rise to symptoms. 

A diverticulum, which has given rise to no symptoms, is occasionally discovered 
at the lower end of the (esophagus during routine radiognphlc examination; these 
are usually congenital in origin, but occasionally are found in association iritli achalasia 
of the cardia. 

Pressure diverticula are rare, but of considerable clinical importance. They occur 
only in adults, especially elderly edentulous men who habitually swallow lumps of 
unchewed food. They develop at the muscular gap on the posterior ivall of the 
pharynx between the upper and lower divisions of the inferior constrictor of the 
pharynx at the level of the cricoid cartilage. They are really diverticula of the pharj^nx 
and not of the (esophagus, though they are generally described as ojsophagea). Ihc 
lower division of the inferior constrictor cf the pharynx (the crico-pharyngeus muscle) 
forms a sphincter surrounding the entrance to the cesophagus. It is closed at test, 
but opens during each act of deglutition the moment the food reaches it. “When, « 
a result of neuro-muscular inco-ordination, it fails to open (achalasia), the food is 
forced against the weak spot on the posterior wall of the pharynx immediately above 
the sphincter. A pouch of mucous membrane may thus be formed. This faecornes 
progressively larger towards one side, generaBy the left, owing to the accumulation 
of food in it, untU it may finally measure as much as 5 in. in depth and be large enough 
to contain over a pint of fluid, in wbicb case it may extend into the posterior meb- 
astinum. Its wall is formed of mucems membrane and submucous tissue without 
any muscular covering. 

Symptoms. — Diverticula of the pharynx sooner or later cause progressive dj's- 
phagia, which may be preceded by irritation of the throat and increased secretion of 
mucus. The patient complains of obstruction in the neck when he swallows, and a 
small quantity of food is regurgitated at varying intervals after meals. As the sac 
increases in size, the symptoms become more marked owing to obstruction of tlis 
cesophagus by the distended divcrriculum, which finally forms a prolongation of 
pharynx, the cesophagus opening as a transverse slit in its anterior wall. Increasing 
quantities of fooci are brought up, mixed with a large amount of mucus, and food 
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eaten several days before may be recognised. The patient becomes steadily more 
emaciated. Distension of the sac often causes pain, ^yhich is relieved when it is 
emptied. An irritable cough is often present, and dyspncea may result from pressure 
on the trachea. A large diverticulum containing food may form a visible tumour in 
the neck, generally on the left side, whidi can be emptied by pressure, the food 
returning into the pharynx, but in most cases there is no palpable tumour. 

The size, shape and exact position of the diverticulum can be recognised radio- 
graphically after a barium meal. 

Treatment. — The only satisfactory treatment is excision. Whilst waiting for 
operation the patient should be fed through a catheter, which is introduced over a 
string swallowed when the sac is empty; if no fluids are taken for 5 or 6 hours the 
string always reaches the stomach. 


(ESOPHAGITIS 

Two distinct forms of cesophagiris occur, both of which may be either acute or 
chronic. In one the irritants whi^ cause it are either bsmatogenous or s%%'allo\ved. 
In the other form, which, unlike the first, is often associated with ulceration, the 
essential factor is the presence of add gastric juice in the cesophagus. 

A. SIMPLE CESOPHACITIS 
(a) AatU 

Etiology. — Acute simple oesophagitis is a rare complication of various acute 
infections and toxaemias, such as scarlet fever. It may also complicate cancer of 
the (Esophagus and spread from acute pharyngitis. In 5 per cent, of fatal cases of 
diphtheria the infiammation spreads from the fauces into the (esophagus, and in very 
rate cases the membrane extends as far as the cardia. The impaction of a foreign 
body in the (esophagus may cause local suppuration. Acute mfiammaiion results 
from swallowing boiling water or corrosive poisons, taken by aeddent or in attempted 
suicide ; owing to the obstruction to the passage of the (esophageal contents caused 
by the narrow cardiac sphincter the lower end is the part most affected, the upper 
extremity being next most seriously injured. 

Symptoms. — In mild cases there may be no sjTnptoms, but more or less dj’sphagia 
is generally present ; in severe cases deglutition is so painful that the patient may be 
afraid to swallow his saliva or relieve his uigent thirst by drinking. There may also 
be constant pain beneath the sternum. Attempts to s\\'allou often prove unsuccessful 
owing to reflex spasm, an(f the food is unmediate/y rejected. Afucus is expectorated, 
together witli blood and pus in severe cases. 

Treatment. — In severe cases nothing should be given by mouth, but saline 
solution must be injected into the rectum or intravenously. Morphine is required 
for the pain. When the pain begins to subside a tablespoonful of olive oil followed 
by 5 oz. of milk can be given every 3 hours. Solid food should not be given until 
swallowing no longer causes pain. Complete obstruction necessitating gastrostomy 
is likely to occur in severe cases following corrosive poisoning. 

(5) ChroiM 

Etiology. — Chronic (esophagitis results from the constant swallowing of irritants, 
the most important of which are strong alcoholic drinks, and from septic conditions 
of the teeth and nasopharjmx. It is also a common sequel of the stasb of food in the 
dilated (esophagus in achalasia of the cardia (p. 543), 
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Symptoms. — As tlic condition is frequentiy associated with chronic pharyngitis 
and gastritis, it is generally impossible to isolate the symptoms of one of these from 
the otliers. The morning vomiting of alcoholics is mainly the result of asopbagal 
catarrh. 

Treatment. — The osophagitis usually disappears when tlie sources of irritation 
arc removed. The patient should become teetotal, and all septic fod in the mouth 
and pharynx should be treated. 

B. PEPTIC (CSOPIIACITIS AND ULCER 

(0) Acute Peptic <Espp/i<i«iru and (Esophageal Ulcer 

ffitiology and Pathology. — Acute peptic ccsophagitis and acute ofsophageal 
ulcer occur at all ages ; the latter is one of the causes of fatal hiematemcsis and mclsna 
in infants. It is ahvaj’s a sequel of severe vomiting in an enfeebled individual with 
low resistance. The add gastric contents ate retained in the (Esophagus just atave 
the closed cardiac sphincter, where their irritant action gitrs rise to inflammation, 
the lower end of the ttsophagus being generally alone involved. In most cises the 
acute osophagitis is associated with the presence of one or more acute ulcers just 
above the sphincter. 

The majority of cases follow post-operative vomiting. Less frequently they rmlt 
from the vomiting caused by pyloric obstruction secondary to a chrome gastric or 
duodenal ulcer. 

Symptoms. — An important symptom of acute osophageal ulcer is hsmatemesis. 
It may begin betw een 24 and 48 hours after an operation which lias been followed 
by severe vomiting. Heartburn and occasionally a burning pain may be felt behind 
tlie lower end of the sternum, espcdallyon stvallowing. The symptoms rarely persist 
for more than 10 days after an operarion, but in other cases they may continue tor 
long periods, though it is uncertain whether a chronic ulcer ever develops from this 
condition. Death may occur from hiemorrhage or from perforation of an acute ulcer 
into the pleural cavity, sometimes without any warning symptoms. 

Treaisttent.— The patient should be kept in the erect position and given small 
milky and semi-solid feeds every 3 liouia. Five minutes after each feed he should 
drink a few ounces of water, and alkalis may be given freely for relief of pain. 

(1) Chronic Peptic (Esophagitis and (Esophageal Ulcer 

Etiology. — Simple chronic ulcer of the cesophagus was formerly regarded as 

little more than a pathological curiosity, but a recognition of its clinical features has 
in recent years shown tliai it is not uncommon. The incidence is greater among 
men than women ; the majority occur between the ages of 50 and 70. 

Pathology. — (Esophageal ulcers have all the anatomical characteristics of chrome 
gastric and duodenal ulcers. In fatal cases heterotopic gastric mucous rrtembi^c 
has sometimes been found in the ccsophagus; it probably secretes add gastric juice, 
which collects in the lower end of the aaophagus immediately above tlie Kosed 
sphincter, and in course of time an erosion and finally a chronic ulcer dei^ops as a 
result of peptic digestion of the very tmlncrable stratified epithelium. In a large 
majority of cases, however, the ulcer is assodated wdlh z hiatus hernia {5.0.) 

Symptoms. — Discomfort or pain, often of a burning character and sometimes 
described as heartburn, occurs under ihe lower third of the sternum whilst eating 
solid food, liot drinks or strong alcxihol. The pain may also occur on leaning foiward 
and sliortly after lying down. It often radiates to the back and occasionally to the 
left shouMer or ieft side of the neck. At first tlie pain lasts for only a fe%v minutes, 
but later it is prolonged and the patient may become frightened to eat. The food 
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sometimes appears to stick at the lower end of the ffisophagus before passing into the 
stomach. The spasm which causes the dysphagia sometimes leads to effortless re- 
gurgitation of sour material. The pain is relieved by alkalis and can generally be 
completely prevented by taking only fluid food. Progressive emaciation and anxmia 
are common in chronic cases. As with chronic gastric and duodenal ulcer, the 
symptoms at first occur for periods of varying duration with intervals of complete 
freedom. 

Occult blood is present in the stools. Hsematemesis, which may be severe but 
is rarely fatal, occurs in about 20 per cent, of cases and may be the earliest symptom. 
Perforation into the mediastinum, pericardium or peritoneum is rare, but it is a more 
common cause of death than hzemorrhage. In very chronic cases a fibrous stricture 
may develop and lead to more or less complete obstruction : much fibrosis and 
thickening of the ossophageal wall is found on microscopic examinaUon. 

The clinical picture may he confused by association with a gastric or duodenal 
ulcer. Excessive salivation is common. This may lead to aerophagy, which occa- 
sionally causes severe pain in the left hypochondrium owing to inability to expel the 
excess of gas from the stomach on account of ftsophageal spasm [airogaslrie bloquee). 

Radiographic examination during the swallowing of a barium emubion generally 
shows no abnormality, though the emulsion may be held up by spasm at the lower 
end of the cesophagus. The (esophagus may be slightly dilated, but there is never 
anything approachmg the characteristic mega-(GSophagus caused by achalasia of the 
cardia. When a semi-solid opaque meal is swallowed, or if the opaque emulsion is 
swallowed whilst the patient is lying do%vn, a characteristic picture U obtained. This 
consists of a narrowing caused by spasm near the lower end of the cesophagus ; below 
this is a rounded shadow corresponding with the crater of the ulcer, and below this 
again is the cardiac sphincter, in which two or three longitudinal folds can often be 
rec^nlsed, passing to the stomach, which b often partially herniated into the chest. 

It is advisable to confirm the diagnosb by asophagoscopy, though occasionally 
the ulcer itself cannot be reached owing to the spasm Just proximal to it. If there is 
any doubt about the nature of the ulcer, a fragment of its maigin should be remo\’ed 
for microscopical examination. The ulcer is always associated with inflammation 
of the mucous membrane of the lower third of the cesophagus. 

Diagnosb. — ^The diagnosis of peptic ccsophagcal ulcer must be made from a 
consideration of the symptoms, as the condition is generally missed in a routine radio- 
logical examination. The latter, however, serves to exclude cardiospasm and (suicer 
of the cesophagus, which might be regarded as the cause of the dysphagia, though 
substemal pain and heartburn are rarely present in the former. 

Ulcer of the cesophagus is clinically indbtingubhable from peptic cesophagitis 
affecting the lower end of the cesophagus ; the latter may be associated with spasm, 
but va actoial vietT can be lecogniscd estbes vntb \be Ta^ograsa os tbe asopbagoscopc. 

Treatment. — patient with severe cesophageal ulcer should be given fluid feeds 
only and treated in the sitting position so as to lessen stagnation in Uic lower end of 
the cesophagus ; he should drink a few ounexs of water a quarter of an hour after 
each feed so ns to ivash its remains into the stomach. Maximal doses of atropine and 
a tablespoonful of olive oil should be given a quarter of an hour before each feed in 
order to overcome spasm. The treatment should be continued until not only all 
pain and dysphagia nave disappeared, but also until the radiograms show no trace 
of a crater and the occult blood has disappeared from the stoob. If the ulcer does 
not heal wthin a couple of months, or if, when first seen, much cicatricial narrowing 
with secondary stasis in the cesophagus is present, suigerj' should be adwsed without 
delay. A gastrostomy may be necessary, followed by an anastomosb betw een stomach 
and cesophagus, performed through a tninsthoradc approach, or a partial resection 
of the cesophagus may be possible. Cases of moderate stenosis may be treated by 
endoscopic dilatation. 
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(ESOPHAGEAL HIATUS HERNIA 

Synonyms. — Diaphragmatic Hernia; Thoracic Stomach. 

In tlus condition part of the stomadi is herniated into the thorax through the 
oesophageal opening in the diaphragm. In a few cases tlus is a congenital abnormiiity 
— short oesophagus — but in the majority it is acquired, and results from relaxation or 
trauma of the tissues at the diaphragmatic opening, with an increase in intra-abdominal 
pressure due to such causes as pregnancy, obesity or continued coughing. Most 
cesophageal hernia: are of the sliding type, in which the stomach is drawn through the 
diaphragmatic opening, the cardiac sphincter is incompetent, and acid regurgitation 
and cEsophagitis occurs. In others, a part of the fundus of the stomach herniates into 
the chest alongside the cesophagus — paracrsophageal iiemia — and there is less chance 
of acid reguigitating into it. A congenitally short oesophagus and cesophageal iniiam- 
mation, sucli as follows the stvallowing of caustics, may draw the stomadi upwards 
through contraction of scar tissue, and congenital absence of part or all of one side 
of the diaphragm may also occur. 

An tcsQpIiageal hernia may be present intermittently and is usually found in niid^e- 
aged women who are overrveight. It may remain symiptomless or give rise to belching, 
fullness after meals and epigastric or substemal discomfort. If there is add re- 
gurgitation into the tnsophagus, a sensation of burning behind the sternum occurs, 
which may radiate to the back, arm, neck and cars. With a paratesophascal Iwrw* 
there is often a complaint of a lump in the throat, asthma and " wind round the heart . 

Diagnosis.— Tne diagnosis may be difficult to make, but the most impormt 
characteristic is the relationship of the symptoms to posture rather than to esbng. 
Bending foi^vard as in digging, or doing up a bootlace brings on the discontfoft 
burning or pain, which may mso occur when tlie patient lies down in bed. It tt 
usually relieved by sitting up and by alkalis. It must be distinguished from the 
pain of angina pectoris, which is more related to exertion than position, and from the 
symptoms of peptic ulcer, gall-bladder disease and nen'ous dyspepsia. In any case 
of suspected hiatus hernia a special radiological examination should be made m the 
particular position which causes the pain, when gostro-asophageol regurgvtatioti of 
oarium may be seen and the herniation demonstrated. _ ^ , 

Treatment. — In treatment much may be done by relieving tlie patient s mind 
about the pain and the absence of heart disease, and by advice to avoid bending pio 
to sleep propped up in bed. If there is cesophagitis a rdgime similar to that advised 
for peptic ulcer should be given and only if riie symptoms arc severe should sufgety 
be considered. In tliis case, operation using the tnoradc approach to reduce the 
hernia and fix the stomach in position may be successful, or more extensive procedurw 
if an cesophageal stricture is present. Anzmia sometimes arises from hiatus bemia 
in which case iron should be given in full dosage. Symptoms occurring in pregnancy 
usually improve after delivery, when the intra-abdominal pressure has fallen. 


NON-MALIGNANT STRICTURE 
Etiology. — Stricture of the ccsophagua is in rare cases congenital ; the middle 
part of the osophagus may be represented by a fibrous cord, or the lower part may 
open into the trachea or into one of the bronchi. It may also be a sequd of the acute 
a;:sophagitis resulting from caustic poisoning, or the impaction of a foreiOT bodj^ ana 
of the healing of a chronic peptic ulcer just aibove the cardiac sphincter. At tesophage^ 
scopy concentric narrmving of the ccsophagus may be seen, or irregular srarnng wntii 
evidence of healed ulceration and peri-cesophageal adhesions. Syphilitic stnetures 
are very rare. 
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Treatment. — Dilatation of the stricture causes bleeding and any persisting in- 
flammation is increased by the trauma leading to still further fibrosis. Jf the stenosis 
is sufficient to cause dj’sphagia, surgical resection of the diseased portion of ossophagus 
is ncccssaiy, which may have to be preceded by gastrostomy. Various methods of 
restoring the continuity of the ccsophagus have l^en devised. 


CANCER OF THE (ESOPHAGUS 

^tiologj*. — Cancer of the oesophagus occuts with about one-third the frequency 
of cancer of the stomach. Over 70 per cent, of all cases occur in men, but 80 per 
cent, of upper cesophageal growths occur in women (p. 543). Among 100 cases of 
cancer occurring in the alcohol trades (barmen, cellaimen, waiters and brewers) 
about 15 affect the (esophagus compare<i tvith 7 in men working in other trades, 
suggesting that the chronic (esophagitis caused by excessive indulgence in alcoho* 
may be a predisposing cause. 

Pathology. — Most growths of the (esophagus are epitheliomata. They are most 
common in ^e lower end and then at the level of the bifurcation of the trachea, 
these being the narrowest parts, the mucous membrane being consequently most 
subjected to friction by coarse food. Less frequently they occur at the upper end 
of the (esophagus ; it u then impossible to say whether an epithelioma is a primary 
growth of the pharjTW, from which it has spread into the (esophagus, or a primary 
growth of the (esophagus which has spread into the pharyiu. UJeeradon occurs at 
an early stage. Accumulation of food above the obstruction leads to progressive 
dilatation, and the efforts of the (esophageal musculature to overcome it results in 
hypertrophy, but the dilatation and hypertrophy are comparatively slight except in 
cancer o( the lower end, as when the obstruction Is higher up, vomiting occurs so 
quickly that very little food can accumulate. 

Symptoms.— D>’8phagia is almost always present, and is the first symptom in a 
large majority of cases. Most frequently a patient in perfect health one day experi- 
ences a slight discomfort on swallowing ; soon he notices that his food seems to stick 
for a moment before passing on into his stomach. The difficulty becomes slowly 
but steadily more marked, with rare intermissions lasting for a few meals or at most 
for a few days. The patient often manages to swraUow his food by chewing more 
thoroughly, by taking smaller mouthfub and by drinking after each mouthful. More 
and more effort is required, until after a period, which is generally between 1 to 4 
months but may be as long as a year and a half, solid food ceases to pass at all and is 
regurgitated into the mouth a few seconds later. After an average of 8 months there 
is complete obstruction to the passage of fluids as well as solids. The patient generally 
localises the position of obstrudion correctly, but be occasionally thinks that it is in 
the upper end when it is really in the lower third. 

Pain is not an early symptom and occurs in only about 50 per cent, of cases; 
it is most frequently absent when the growth is in the lowest third of the (esophagus. 
It occasionally begins a few days before or simultaneously with the dj-sphagia, but 
more commonly it is not noticed until the latter has been present for 1 or 2 months. 
The pain may be present only during deglutition, disappearing as soon as the food 
passes the obstruction. It is situated at the level of the obstruction and often passes 
through to the back. 

Regurgiution of food almost al(vays occurs sooner or later. It generally begins 
between 1 and 2 months after the onset of symptoms and is rarely delayed as long as 
6 months. When the growth is situated in the upper third of the (esophagus the 
food b violently ejected out of the mouth or even from the nose after a coughing 
effort. When the middle or lower third is involved, the food regurgitates without 
effort into the mouth, often immedbtely after meab. If the (esophagus b dilated, 
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food may be regurgitated any time tip to 2 hours after being swallowed. The food 
is completely undigested and alw.ay3 cont^ns mucous saliva, often in considerable 
quantity, as continuous salivation is common. Regurgitation of saliva alone occurs 
when tlie obstruction is sufficient to interfere tvilh the swallouing of fluid. The 
reguipitaiion of the contents of the dilated tesophagus gives relief to any discomfort 
or pam which is present. The regurgitated material sometimes contains blood and 
pus, and in exceptional cases is very fool ; occasionally several ounces and, in rare 
cases, a large quantity of blood is vomited. 

Progressive emaciation occurs owing to the small amount of food which is taken, 
and when obstruction is complete the loss of weight is very rapid. The appetite 
may remain good, and hunger may be very distressing in the early stages, but this 
becomes less marked as the disease proCTcsscs. Severe thirst with dryness of the 
mouth is sometimes present, and fetid breath is common when there is extensive 
ulceration. In the late stages small hard glands are often felt m the neck, especially 
just above the inner end of the clavicle and beneath the lower Jaw. 

The vagus or recurrent laryngeal nerves, especially of the left side, may be involved, 
and one, or rarely, both vocal cords may consequently be paralysed. Pressure on 
the cervical sjunpathetic may cause contraction of the pupil with slight enophthalmos 
and narrowing of llie palpebral fissure on the alTcctcd side. Compression of the 
trachea or the rnain bronchi by the tumour or by secondary glands may cause hoarse- 
ness, coughing and dyspnofa. Perforation into the trachea or a bronchus gives rise to 
3 paroxysm of cougliing and dyspnora whenever food is swallowed, and deaffi from 
broncho-pneumonia or gangrene of the long is likely to occur. Perforation into the 
pleural cavity may produce an empyema, but a serous pleural effusion may develop 
without perforation. 

Diagnosis.— In a large proportion of cases h is possible to make a deflnite dlsg- 
nosis from, the history and from the information obtained by radiography, which 
should alnaya be used without delay in cases of dysphagia. Before giving the opaque 
meal the thorax should be examined from every direction in order to exclude an 
aneurysm, although in the very rare cases in which tills causes dysphagia, other moR 
chaiacteiisiic symptoms generally make the diagnosis dear. Occasionally a growth 
of the ccsophagus or secondary 'glands throw a shadow in the radiogram, but ffiis 
is rarely obvious until the symptoms have been present for a considerable time. With 
an opaque meal the radiograms show the position and length of any narrowing 
of the lumen of tlie cesopbagus, the degree of dilatation above the obstruction and 
the amount of obstruction, but the latter may be in part caused by spasm. In the 
earliest stages, when the lumen is not much reduced, the semi-fluid opaque nied 
may pass down without revealing any abnormality. Some ordinary food which 
is known to cause pain or difficulty should then be s^Yallowed with the opaque 
fluid ; spasm is induced and the position and extent of the growth can be dearly 
recognised. 

The diagnosis of a growth from achalasia of the cardia has already been ron- 
sidered (p. 545). The presence of hard glands in the neck makes the diagnosb of 
cancer extremely prabahle. In those cases in which the history and the radiographs 
leave the diagnosis in doubt, and especially in early cases, an examination should 
be made with the cesophagoscope, by means of which the nature of the obstruction 
can generally be recognised, and a frogment removed for biopsy, though failure to 
detect malignant disease in the excised fragment does not exclucfe the possibility of 
cancer. 

There may be considerable ^fficuity in diagnosing between an epitlielioma of 
the lower end of the tesophagus, which spreads upwards, but very rarely domiwards 
into the stomach, and a primary carcinoma of the fundus of the stomach, which almost 
invariably involves the cardiac orifice sooner or later. Wth the former the dysphagia 
is the first symptom ; with the latter anorexia, pain after food, loss of weight and 
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strength, vomiting and increasing jpallor may appear before the dj'sphagia, but this 
is not always the case, as dysphagia may be the only symptom. AVhen the tumour 
is gastric in origin the radiographs show a filling defect, together with irregularity of 
the folds of mucous membrane and encroachment on the transparent arc whicli is 
normally formed by the gas in the fundus, and sooner or later a mass can be felt high 
up under the left costal margin. 

Prognosis. — Growths of the cesophagus are of high malignancy and tend to 
metastasise early ; death usually occurs between months and 2 J years after the 
onset of symptoms, the most common period being factw’cen 6 and 12 months. It is 
most frequently due to broncho-pneumonia, exhaustion from starvation, or the effects 
of metastases. 

Treatment. — ^The radical treatment of cancer of the cesophagus by excision of 
the growth has until recently rarely been successful. Improvements in the technique 
of thoracic surgery have however resulted in the successful removal of a steadily 
increasing number of gro^vths in the middle and lower end of the osopbagus. Various 
forms of gut or skin tubes to unite pharynx and stomach outside the thorax hai'c been 
adopted, mostly using a loop of jejunum as an artificial cesophagus. (Esophago- 
gastrostomy may be possible but in inoperable cases gastrostomy may be the only’ 
means of maintaining nutrition when obstruction is complete. 

As the diagnosis of cardnoma of the oEsopbagus in the early stages is not difficult, 
the prospects of radical surgery may well improve in the future, but at present the 
mortali^ rate is high. 

Hadiotherapy may be given either by massive dosage of deep X-rays or by direct 
application of radium, but holds out less hope of cure than surgery. The most 
successful method has been by direct irradiation of the growth at open operation, so 
partly avoiding the damage to other tissues which adequate irradiation may othenvise 
cause. Unfortunately growths of the cesophagus spread locally and by lymphatics 
early and make radical e.xd3ion or irradiation extremely difficult. The operative 
mortality of suiubly selected cases lies between 20 and 30 per cent. 

With modem surgery and the modem forms of radiotherapy, it is now rarely 
necessary to insert tubes, but if obstruction in the middle of the osophagus cannot 
be overcome, a spiral metal tube should be introduced through an osophagoscope, 
if necessary after preliminary dilatation of the stricture by bougies. Its lower end 
reaches beyond the growth, whilst the upper funnel-shaped end rests on its proximal 
margin. The tube can be left in situ unul the end, but it sometimes leads to so much 
dilatation that it passes through the abstraction and is expelled per anum. 

So long as any obstruction is present the food should be semi-fluid or fiuid, and 
should be taken in small quantities at frequent intervals. As large a dose of atropine 
as possible, short of producing unpleasant sjTnptoms, given half an hour before each 
feed and a dessertspoonful of olive oil just before, often help its passage through the 
stricture. 

Thomas Hunt. 


DISEASES OF THE STOMACH 

INTRODUCTION 

GASTRIC SECRETION 

The healthy stomach secretes gastric juice continuously day and night in varying 
amounts under varying circumstances, the testing volume being norrr^ly about 10 
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to 15 ml. per hour. It is made up of hydrochloric acid secreted by the parietal (or 
oxyntic) cells, found in the body of the stomach, alkaline mucus secreted by ^e 
mucoid cells, and pepsin, secreted by the chief cells situated mainly at the pylorus. 
In addition to these specific secretions, the gastric juice contains water, neutral salts 
(mainly chlorides) and small amounts of urea, amines and ammonia. It is probable 
that these various constituents of the gastric juice may be independently affected by 
different stimuli so that it may vary considerably in composition from time to time, 
and is not uniformly the same under all conditions in the same individual. The 
parietal cells secrete, however, a relatively constant strength of almost pure hydro- 
chloric add which is constant in each individual — being approximately 0*154 to 0*2 
normal concentration. The volume of juice secreted varies greatly under different 
drcumstances, and the acidity and peptic activity also alter, both as regards the 
amounts actually secreted and through the effects of dilution with other gastric 
secretions, saliva, ingested food and the regurgitation of alkaline duodenal conceots. 
In addition, the addity may differ somewhat in different parts of the stomach, the 
cardiac end being more acid than tlie pyloric, espedally at tne beginning of digestion- 

Variations in gastric secretion may also be constitutional, varying from individual 
to individual, so that different personalities and different physical builds may be 
assodated with different types of gastricsecretion. Constitutional variations in gastric 
secretion may sometimes be famiUal, and may undoubtedly play a part in the pre- 
disposition to certain types of gastric diseases or dysfunction (vide infra). At the 
same time it is important to emphasise that terms such as hypersecretion, byper- 
chlorhydria, hyperacidity and their opposites hypo- or achlorhydna do not themselves 
represent diseases but are merely names for secretory variations which are quite 
compatible with perfect health, good digestion and a normal expectation of life except 
for the possible development of certain diseases to which they may predispose. These 
secretory variations are often associated with characteristic temperaments and persoo- 
ahtles—the hypersecretory for instance being often found in the ambitious, restlcs^ 
energetic individual, and the normal or low secretory in the more phlegmatic, resigned 
and apathetic type. 

In a hypersecretory stomach the resting secretion of juice Is usually highly acid 
and of large volume whilst the mucua secretion is generally low, so that when this 
is associated with a rapidly emptying stomach the duodenum is likely to r^ive 
large amounts of add juice, and the mk of duodenal erosions or ulcer devclopu^ is 
increased. 

Achlorhydria . — The incidence of achlorhydria among healthy people rises from 
4 per cent, at the age of 20, to 8 per cent in the 30 to 39 period and 12 per cent, m 
the 40 to 49 period, but above this age only a small increase is found. With achlor- 
hydria there is usually an excess of mucus. The absence of add allows organisms to 
reach the small intestine, and the gastric emptying time is usually rapid so tliat 
diarrheea may occur. Flushing of the face dunng meals is abo common in achlor- 
hydria, which is frequently found in acne rosacea. 

Effects on hamalopoiesis and the «a/r»r»ewf of the central nervous lyrtem.— The 
absence of free acid from the gastric contents in achlorhydric chronic g^tntls, and 
the enteritis with whid» it is often assodated may interfere with the assimilation of 
the iron in food, so that in individuals who tdie a diet in which there is only just 
enough iron for the needs of the body under the most favourable conditions, a simple 
achlorhydric ansmia develops, whidh diffets from pemidous aniemia in occurring 
almost c-xclusively in women and in being curable by large doses of iron, whibt hver 
is without effect. 

Achlorhydria is found in about 99 per cent, of cases of pemidous ansmia and of 
subacute combined degeneraaoo of the spinal cord, though it is not the actual cause 
of it (see p. 734). There is often a history of chronic diarrhoea or other symptoms to 
which the achlorhydria has given rise, dating from months or years before the onset 
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of anxmia or nerv-ous symptoms. The occurrence of pernicious anxroia and subacute 
combined degeneration of the cord in more than one member of the family is due to 
the familial occurrence of constitutional achylia gastrica and hypochlorhydria, which 
may depend upon a primary atrophy of the gastric mucosa. Moreover, achylia is 
often present without any abnormality of the blood or central nervous system, in 
relatives of patients with these diseases. 

Regulation of gastric secretion . — ^The secretory cells of the stomach are influenced 
^ both excitatory and inhibitory stimuli, which may be cither nervous or chemical. 
The main nervous pathway is through the vagus, a psychic stimulation of secretion 
being set on foot via this nerve by me sight, smell or even thought of food. This 
pychic phase of secretion begins before food enters the stomach and b markedly 
afteaed by emotions, being greatly inhibited by feelings such as fear and sadness 
and accelerated by feelings such as anger, resentment and anxiety. Prolonged periods 
of emotional tension may thus lead to engorgement and hypersecretion in the stomach, 
both the continuous fasting secretion and the psychic secretion being affected. 
Surgical section of the vagus nerves has in consequence been recommended in treat- 
ment of gastric diseases (see p. 5S7). 

C/iemieel timuli . — The most powerful chemical stimulus to gastric secretion b 
hbtamine, which acts mainly upon the parietal cells, and much less powerfully, if 
at all, upon the pepsin and mucus secreting cells. Meat, meat extracts, peptones, 
liver extract, coffee and tea (containing caffeine), alcohol and most highly flavoured 
or irritant foods abo act locally as ezeitors of the gastric secretion — some also if given 
parenterally. Besides this gastric phase of secretion regulated by chemical substances 
within the stomach, there are important regulating mechanisms acting tbroush the 
intestine. The presence of add in the duodenum, for example, produces an inhibitory 
effect as does the entrance of fats into the intestine, particular!)- upon the pepsin- 
secreting cells in the stomach. These effects are mainly produced through the blood- 
stream, and extracts of intestinal mucosa which have been in contact with fat have 
been shown to contain chemical agents which inhibit the ^stric secretor)' response 
to a test-meal in the absence of any nervous mechanism. The name etiterogastrone 
has been given to one such agent, which has been purified and studied extensively by 
Ivy, and others, and used in therapeutics with some success. The inhibitory effects 
of fats has abo been made use of in treatment, by the giving of olive oil, milk, cream, 
etc., to reduce gas tricsccrction. 

GASTRIC MOTILITY 

Gastric movements have been studied both by radiography and by the use of 
balloons introduced into the stomach on the end of a Ryle’s tube and connected to 
recording tambours on a revolving drum. By these methods g^tric contractions are 
found to be of two types — short vigorous peristaltic contractions lasting about 30 
seconds each, and smaller rhythmic contractions — tonus rhj-thm — occurring (during 
rest) irom 1 to 3 times a minute. These movements mix up the gastric contents, 
and intermittently cany small amounts through the pylorus, which normally only 
opens for momentary periods at a time. Both types of gastric movements may be 
markedly increased by emotions sudi as resentment, and inhibited by others such as 
fear. They are also inhibited for a time by the ingestion of cold water and by fatty 
foods, and accelerated by the intake of protons, broths and chemical irritants. Both 
^es of gastric contraction may be increased during hunger, whibt tonus rhythm 
is lessened when the stomach b full. The emptying time of the stomach varies widely 
in different individuals, depending p^y upon constitution and partly upon the 
above factors. In general each individual has throughout life a ranstant type of 
gastric craping, either slower or faster, the average normal time lying between 
1^ and 4i hours. Emptying is slow^ with dry solid mixed meab containine fat. 
and is quickest with fluid meals containing sugar but no fats. ° 
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GASTFIC SENSATION 

If the abdominal wall is propcrtv anssthetised, no pain is felt when the stomach 
is cut, pinched or cauterisca. Acute mucosal ulcers arc also quite painless unless 
they perforate the peritoneum, and carcinomatous infiltration of the stomach may 
occur with practically no abnormal gastric sensation at all. 

At the same time severe pain may undoubtedly anse from the walls of the stomach 
and is carried centrally by special pain nerves which may be stimulated cither by 
tension or by chemical agents. The pain of peptic ulcer for instance is related both 
to increased muscular activity and spasm, and to the acid contents of the stomach 
as shown both clinically and by many carefully controlled experiments. The threshold 
of pain, both to muscular spasm and to acid sdmuUtion, probably varies considerably 
in different individuals and in the same indmdual at different times. Feelings of 
gastric distension arc related to the degree of tone with which tlie stomach holds 
its contents as well as to the actual volume of the contents themselves ; in pyloric 
obstruction, for example, with extreme gastric distension tone and peristalsis may 
both be lost, pain be absent, and the sensation of stomach fullness oirealy related 
to the volume of the contents. On the other hand even a small meal in s nervous 
subject may cause a great feeling of fullness if the gastric tune fails to relax adequately 
to hold the food ingested. Many feelings such as appetite, hunger, nausea arc excited 
centrally rather than locally, even though changes In gastric motility, vascularity 
and secretion occur with them; hunger docs not neccssariJy result from an empty 
stomach. 


FUNCTIONS OF THE STOMACH 

1. Foods are softened and mixed in the stomach, whilst the pe^hi 
of the gastric juice converts proteins to peptones in the presence of free hydrochloric 
acid. Its activity rapidly falls when the amount of free acid present sinks below 0 08 
per cent, until it finally ceases in complete achlorhydria. Jn spite of this, digestion 
of proteins remains almost unimpaired in achlorhydria, as the trypsin of thcpancrcatic 
juice is capable by itself of digesting all the proteins consumed in ordinary meals. 
An increase in the free hydrochloric acid above the average normal does not lead to 
any increase m peptic activity. Sugars and starches are little affected during gastric 
digestion, whilst there is practically no absorption of foods or fluids other than alcohol 
and water. The gastric enzyme rennin converts the insoluble caseinogen of milk 
to the soluble casein. 

2. Protection of the mall intestine pom irqury, — An important function of the 
stomach is to protect the small intestine from thermal, chemical and mechanical 
irritants. Very hoi and very cold food and drink are brought to the body twnpem- 
ture ; the gastric juice dilutes chemical irritants, such as ^cohol, and softens hard 
particles, and the churning movements in the prepyloric region break up lumps of 
insuSidcntly cheived food. At the same time the stomach attempts to protect its 
own mucous membrane from damage by secreting mucus in response to stimulation 
by chemical and mechanical irritants. 

3. The antiseptic acid barrier of the stomach. — ^The free hydrochloric add of 
the gastric juice is a very efficient germicide and rapidly destroys strcptococa 
swallowed from the mouth, throat and nose, as well as many organisms present 
in contaminated food and drink. It also helps to keep the reaction of the small 
intestine at a level which prevents its invarion by Boot, colt from the lower ileum 
and colon. 

4. Influence on the blood and spinal conf.— The gastric juice contains the intrinsic 
factor ” of Castle, which acts on the “ extrinsic factor ", which is present in protein 
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food, thereby fadlitatmg its absorption. The intrinsic factor is produced by the 
glands of the body of the stomach. 

The presence of free hydrochloric add helps the conversion of the iron contained 
in food into a form in wliich it is easily absorbed, so as to become a\-^3ble for the 
production of haemoglobin. 


CAUSES OF GASTRIC DISORDERS 
A. ORGANIC 

fi) Afechameal, chemical and thermal irritants. — The mouth acts as the first line 
of cefence in protecting the alimentary tract from damage by swallowed irritants. 
Food and drink arc brought to the body temperature, chemical irritants are diluted, 
lumps of food are broken up by chewing and are intimately mited with saliva, which 
softens hard particles and coats insoluble ones xviih mucus. Many people, however, 
bolt their food before it has been thoroughly masticated, and others have insufficient 
teeth and inadequate dentures, with the result that the stomach is daily subjected 
to mechanical, chemical and thermal irritants. It is also often damaged by excessive 
indulgence in alcohol, especially whilst fasting, or by strong tea and coffee, mustard, 
pepper, curry, pickics, raw or insufficiently cooked coarse vegetables, or tough meat. 
The stomach is frequently irritated, especially when empty, by the unconscious 
swallowing of the "juice " of tobacco smoked In excess. Many people injure their 
gastric mucous membrane by taking drugs often quite needlessly, for supposed 
constipation, rheumatism and other seTf'diagnosed complaints, quite apart from those 
used in the treatment of definite chronic maladies — such are aspirin, bromides, 
iodides, digitalis, mercurj’, creosote and quinine, “nie contents of the duodenum 
act as irritants when introduced into the stomach ; gastritis is consequently a frequent 
sequel of gastro-Jejunostomy and partial gastrectomy. 

(ii) /n/eeribn.— Infected matcnal is constantly swallowed by people with pyorrhoa 
alveolaris, infected tonsils, chronic pharyngitis and sinusius, and by children with 
adenoids : also by those suffering from chronic cough as in bronchiectasis or pul- 
monary tuberculosis. In achlorhydria the antiseptic acid barrier of the stomach is 
lost, but when gastric juice is secreted in normal or e.tces3i« quantities, and e\cn 
when it is deficient (in nypochlorhydria) such swullowcd bacteria, with the cxcepuon 
of the tubercle bacillus, are rapidly destroyed. Tubercle bacilli, on the other hand, 
are completely resistant to gastric add. 

(iii) iltemalogenous irritants. — Many acute infections may be accompanied by 
acute gastritis, which is often followed by chronic gastritis. The gastntis is due 
mainly to the direct action of bacterial toxins conveyed in the blood to the gastric 
mucous membrane, which perhaps makes an attempt to excrete them. Possibly the 
loans produced in the body tissues themselves in acute infections may be in part 
responsible, just as the toxins of urxmia and substances produced in the skin in 
extensive bums may cause gastro-duodenitis and acute ulcers. The abdominal 
symptoms in gastric influenza arc the result of acute gastritis, and acute ulcers and 
erosions are common in the stomach and duodenum in fatal cases of a great variety 
of infections. 

B. NERVOUS (psychosomatic) 

The long-recognised effects of nervous influences upon the stomach have been 
greatly clarified by the ^vo^k of Wolf and Wolff (1944) upon their patient, Tom. Thb 
man had a gastric fistula surgically produced at the age of 9 after he had completely 
occluded hb ccsophagus by drinking scalding hot clam chowder. The authors show ed 
how intense was the effect of changes of emotion and mood occurring normally during 
ordinary life situations upon the secretion, xascularity and motility of the stomach. 



DISEASES OF THE DIGESTIVE SYSTEM 


558 

Both the degree and the duration of these p^chological factors influence the gastric 
cliangea. During periods of emotional conflict with anxiety, hostility and resent- 
ment, the gastric mucous membrane becomes red, engorged and turgid, and the folds 
become thicker and succulent so that a picture exactly resembling that formerly 
described as hypertrophic gastriris is produced. During this hypersemic period the 
tissues of the stomach seem to become more sensitive to pain, and symptoms of 
indigestion may readily be aroused. Similatiy, at this time the mucosa is roort 
vulnerable to injury so that small erosions and bleeding may be produced. Such 
findings dearly demonstrate how easily nervous dyspepsia may arise through worry, 
anger, resentment and similar feelings, and how secondary organic changes, particu- 
larly ulcer, may follow from the same causes. Anxiety is a frequent cause of re- 
currence of peptic ulcer, and of the sudden increased activity of ulceration which 
may result in memorrhage or perforation. In the opposite direction feelings of well- 
being, contentment, joy, happiness, etc., are favourable to normal gastric digestion, 
whilst fear or depression, which involve feelings of withdrawal or defence rather than 
aggression, are associated with pallor of the gastric mucosa and inhibition of add 
secretion and contractions. 

Exhaustion from physical or mental overwork, insufficient sleep, malnutrition or 
from the toxemia of chronic infections such as phthisis, and acute infections such as 
influenza, has a depressing effect on bodily functions as a whole and may increase 
any liability to gastric symptoms which an Individual may have. At the same ^e 
the stomach preserves its normal activity remarkably efficiently in many serious 
organic diseases and gastric studies of chronic invalids have sho^vn that most of 
them are in fact able to digest a normal diet as well as healthy people, provided their 
psychological state and appeute are good. The sensation of pain from any part of the 
Doidy, or any strong feeling of disgust or distaste may violently affect gastnc motility 
so as to cause either temporary inhibition or even antiperistalsis and vomiting. The 
vomiting of coronary infarction, renal colic and other painful conditions bwong to 
this group. 

C REFLEX 

Disorders of other abdominal organs may give rise to reflex gastric symptoms. 
Thus chronic cholecystitis, recurrent subacute appendicitis and diseases of the colon 
and urinary tract may all be associated with indigestion, and pyloric spasm in particular 
is apt to occur in these conditions. 

Keflex stimuli from heart, pleura and other organs in the body may also set up 
gastric symptoms, as may reflexes from eyes or labyrinth as in Meniere's disease. 


EXAMINATION OF THE STOMACH 
1. CLINICAL 

(a) Size, shape and position . — Inspection of the abdomen may reveal the outline 
of the stomach in thin patients, especially if pyloric obstruction has led to excessive 
peristalsis. By palpation under similar circumstances the lower border of the stomach 
can sometimes be felt. Palpation may also reveal the presence of a tumour, the size, 
shape, position and mobility of which should be estimated. Percussion may give 
some idea as to the quantity of gas in the stomach, but it cannot help in the deter- 
mination of its size, shape or position. Auscultatory percussion and friction have 
been shown by means of radiograms to be tpiite valueless for examining the stomach. 

(A) Tone . — Gastric splashing can be obtained in an individual with relaxed abdom- 
inal muscles and a stomach with normal tone, and gives little information as to the 
presence of defldent tone. Owing to the adaptation of the normal stomach to the 
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volume of its contents the upper level of these contents remains constant whether 
the volume is 4 oz. or 40 oz. ; when the stomach is hypotonic this adaptation is less 
complete and the greater curvature tends to become more dependent with a greater 
air bubble and an increased area of gastric resonance on percussion at the cardiac end. 

(c) Peristalsis . — In thin women normal peristalsis is occasionally visible, but in 
the majority of cases the presence of visible peristalsis indicates organic pyloric obstruc- 
tion. The patient should be examined with a strong side-light soon after a meal 
or drinking naif a pint of fluid. In doubthil cases peristalsis can be rendered more 
obvious by massage. 

(d) Rate of evacuation . — If gastric splashing can be produced by palpation over 
the stomach at a time when it should be empty — i.e. more than a few hours after the 
last food or fluid has been taken, gastric stasis is probably present but there are so 
many fallacies that this finding is of little diagnostic value. 


2. RADIOLOGICAL 

Plain radiography and screening of the stomach enables the upper level and 
amounts of its contents and the size of the air bubble in the cardia to be determined. 
For any complete study, however, a barium meal is required, and for this the patient 
should have at least 8 hours preliminary fasting. A smsm amount of barium emulsion 
is then swallowed and the gastric rugae can first be outlined by palpation under screen 
control. When more of the opaque meal is drunk, the size, shape and movements 
of the stomach can be seen on the screen and radio^phs taken. The patient should 
be photographed in the standing and prone positions, and also when bending nell 
forsvard, m order to demonstrate any gastric herniation through or alongside the 
(Esophageal opening. The shape and position of the stomach varies greatly and the 
greater curvature may lie vertically or almost completely transversely. The barium 
falls rapidly to the bottom of the body of the stomach, which may normally reach 
down as low as the pelvis. Peristaltic waves can be observed or any persistent spasm 
or indsura, A niche or constarit crater may be seen indicating an ulcer or its irregular 
outline may suggest a carcinoma. A filling defetn in the barium shadow which 
remains unchanged during the examination point to a growth, as do rigid unchanging 
rug$ or a tube-Iikc fixity of the barium outline. Noirtially lie stomach is empty of 
barium in 1 to 4 hours, the average time being ZJ hours. In cases of pyloric obstruc- 
tion of ivhatever type, there is still barium present at 6, 8, 12 or more hours, and in 
some conditions such as migraine or states of fear and anxiety, nervous inhibition of 
peristalsis may cause much delayed gastric emptying time. 

The value of radiological investigation in gastric and duodenal diagnosis depends 
greatly upon skilled screening by an expert radiologist, who is able to detect areas of 
tenderness, deformity or rigidity which may not be shown in the radiogram. 


3. BIOCHEMICAL 

The Ewald Carbohydrate Fractional Test-Meal provides a simple method of 
investigating certain gastric functions ; and providing its limitations are appreciated, 
some useful information can be obtained. The test is performed by passing a Ryle’s 
tube into tlie stomach of a patient who has been fasting since the previous evening. 
The totd gastric contents are aspirated and measured, after which a meal consisting 
of either 1 pint of thin oatmeal gruel, or 2 slices of toast and a cup of weak tea is 
taken. Thereafter 10 ml. of gastric contents are aspirated every quarter of an hour 
for 3 hours, or until no further samples can be obtained. The tom and free acidity 
of each sample is determined, using l^pfer’s reagent and phenolphthalein as indicators, 
and they are also examined for the presence of starch and bile. Electrometric cstima- 
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tlon of the hvdrogen-ion concentration of Uie samples allows the aridity of thcunfiltered 
aspirate to be accurately determined: a pll of 3'5 is tal«n as the arbitrary Ic\d, 
above \vhicli free acid is assumed not to be present in any sample. If ho free add 
is found in any sample the test is repeated on the following morning, tliis time using 
50 ml. of a 7 per cent, solution ot alcohol instead of the carbohydrate meal, and 
giving fl subcutaneous injection of either O-S mg. of Justamine or 7 units of Insulin 
1 hour after the alcohol is drunk. H free acid still fails to appear in any of the samples, 
an achlorhydria is assumed to be present, although a high proportion of subjects who 
exhibit an histamine-fast achlorhydria to the test-meal, will show secretion of free 
arid in one or more samples if a 24-hour titration Is undertaken. 

The normal amount of resting juice found in man is suWeet to much varialidn, 
but if the fluid exceeds 40 ml. in volume and contains foocl residues, some degree 
of pyloric obstruction is probably present Gross contamination of the resting fluid 
with blood may be due to gastric carrinoma or ulceration, but can also be due to 
cpistaxis, cesophageal wrices, acute gastric erosions or a friable hypertrophic gastric 
mucous membrane. 

In gastric ulceration the amount of free arid found does not vary from normal, 
but in duodenal ulceration a high resting juice aridity is often found, and that of the 
remaining samples is usually raised. These findings arc, however, often demonstrated 
in normal subjects with no clinical or radiological evidence of peptic ulceration. 

Hypochlorhydria is often assoriated with microcytic anaimia, Jienteric diarrhea 
and post-prandial epigastric discomfort, but the symptoms arc usually relieved by 
iron, and unrelieved by giving hydrochloric arid by mouth. Most patients \rith a 

g stric carrinoma show an achlorhydria at some stage during their illness^ but the 
_ct has little value in diagnosis. Almost all cases of pernicious anremia have a 
histamine-fast achlorhydria. 

A rough estimation of the emptying time of the stomach can be arrived at by 
testing the samples for starch, which should not be present after 2| hours. 

In 24-hout studies of gastric acidity it has been shown that moat cases of duodenal 
ulceration secrete a large volume of liighly acid juice all through the niglit. whereas 
normal subjects and patients with gastric ulcers only secrete mtcnnittently during 
the night, and the juice is of low acidity. 

Attempts to detect tlie presence of gastric carcinoma by microscopic examination 
of cellular fragments withdrawn with the gastric juice at a test-meal have not jet 
proved of consistent value in diagnosis. 


4. CAStnoscorjc 

Gastroscopic examination of the stomach may provide useful information in 
certain cases. The procedure requires considerable experience both in the passing 
of the instrument and in interpretit^ results. There is a minimal risk of injuring 
the patient and the mortality risk is less than O*! per cent. The pharynx is first 
thoroughly antesthetised and after passing the instrument most of the stomach may 
be visualised except the cardiac antrum, and the lesser curvature of the pyloric 
vestibule. In very anxious or elderly patients a general anasthelic may be employed. 
The main value of gastroscopy lies in the demonstration of a gastric ulcer which has 
not been recognised by radiography and in a vxrj' few cases also of early carcinomata. 
In patients, tlierefore, who hav'e gastric symptoms viitli negative clinical and radio- 
logical findings gastroscopy is of special value even if oru^y in ruling out otMnic 
disease. It may be used to control the healing of a gastric ulcer, and indeed affords 
the only really certain evidence of complete healing, since both sjTnptoms and radio- 
graphic examination may suggest that this has occurred tliough in fact an ulcer is 
still actively present. 

Gastroscopy is helpful in the recognitron Of different forms of gastritis and of 
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erosions and acute or subacute ulcers, but the interpretation of the findings is not 
easy. It may be of value after hxmatemesis in excluding ulcer or demonstrating a 
hypertrophic gastric mucosa, and in diagnosing the cause of post -operative symptoms 
when radiology has failed to show anything abnormal. 

It is possible by a special technique to remove small fragments of gastric mucosa 
at gastroscopy for biopsy and raluable evidence has been obtained in this way. Careful 
correlation, howet’cr, of gastroscopic findings with symptoms, biopsy and post- 
mortem examinations have shown that some of the appearances which were regarded 
as the result of acute or chronic gastritis were in fact only due to temporary changes 
in tlie mucosa induced by fear of the examination or other causes. Thus, the con- 
gested or reddened state of the mucosa, due to anger or frustration, was thought to 
Be due to hypertrophic gastritis, whilst the pallor often seen in states of disgust or 
fear was tliought to indicate an atrophic gastritis. 


FUNCTIONAL DISORDERS OF THE STOMACH 

VOMITING 

Etiology. — (1) Central Vomiting. — (u) Many organic nervous diseases, such 
as cerebral tumour and meningitis, arc accompanied by smiting, which may also 
occur in compression caused by injury. This is generally due to increased mtra- 
cranial pressure, and in cerebral tumour relief of such pressure often leads to cessa- 
tion of vomiting. A mid-ccrebellar tumour may give me to vomiting as a result of 
direct pressure on the vomiting centre on the floor of the fourth ventncle long before 
other sjTOptoms develop. 

The vomiting of migraine is also of central origin. The cyclical vomiting of 
children is generally associated with a family history of migraine, and is often followed 
by true migraine in adult life. Such attaclcs may often rapidly lead to ketonuria and 
may, therefore, be wrongly regarded as caused by “ acidosis Though glucose may 
help in the prevention of such attacks, their true biocfaemical nature is not understood. 

Various emotions, particularly those of disgust or fear, may result in vomiting, 
espenally in neurotic individuals. It may occur as a result of incidents which sub- 
consciously revive the memory of an emotion which on some particular occasion 
caused vomiting. Thus, a woman who on one occasion \‘omited as a result of terror 
in a railway carriage, subsequently vomited whenever she travelled in a train, and 
after a time in any vehicle, and even in closed places, such as a church, from whicli 
she could not readily escape. The vomiting was associated with vague feelings of 
!esr, but not consdotisiy iivfb the incident irbrcb was the primsT)' cav$e. 

(c) Hysterical vomiting represents a physical defence against some intolerable 
situation and usually occurs during or immediately after meals. It is effortless and 
generally unaccompanied by nausea, so that a patient may vomit meat and vegetables 
and immediately afterwards be ready to eat a sweet which he retains without diffi- 
culty. The stomach is, as a rule, only partially emptied, so that nutrition is preserved, 
but in rare cases nothing is retained, and severe emadation, together with the changes 
in the urine which follow starvation and have erroneously been ascribed to toxajmia, 
result. The diet has little or no effect, vomiting being as frequent with milk alone 
as with a full diet, 

(d) Habit vomiting. Vomiting is only rarely under the control of the will, but a 
person who has vomited a number of times may suggest to himself that certain dreum- 
stances will invariably cause him to vomit again. Similarly the habit of vomiting 
may persist after organic causes, such as whooping-cough. 

(2) Reflex Vomiting. — Painful stimulation of any afferent nerv’es, but particu- 
larly those of abdominal viscera, sudi as occurs in gastric ulcer, biliary and renal 
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colic, Dletl’s crises and appendicitis often caus« reflex vomiting. Tickling the fauces 
is an easy means of inducing vomiting. 

Sea-sickness and air-sickness are caused by a reflex arising from excessive stimu- 
lation of the semi-circular canals. The vomiting in diseases of the car in which the 
semi-circular canals are involved as in Meniere’s syndrome, is of similar origin. The 
vomiting of early pregnancy is probably reflex; when persistent it is almost alwaj-s 
hysterical, though other factors may also be concerned. This condition must be 
distinguished from the vomiting which begins in the later stages of pregnancy and 
is a symptom of pregnancy toxtemia (pre-eclampsia). 

(3) Toxic Vomiting. — Substances produced in the body, as in urtemia, hyper- 
thyroidism and cirrhosis of the liver, may irritate the vomiting centre. In urartwa 
the action is partly reflex, owing to the excretion into the stomach of toxins nhidi 
should be excreted by the kidneys, and partly a result of increased intracranial pr«$ure. 
Toxins formed in acute infections such as scarlet fever, pneumonia, hepatitis and 
influenza excite vomiting by their irritant action on the gastric mucous membrane, 
and on the \ omiting centre. Toxic vomiting differs from central vomiting, and some 
cases of reflex vomiting, in being almost invariably preceded by nausea. It is a 
frequent symptom in active pulmonary tuberculosis (see, p. 1023). 

(4) Local Gastric Irritation.— Vomiting occurs when the gastric^ mucous 
membrane is irritated bydccomposing or contaminated food, and by various inorganic 
and organic poisons. Thus, strong alcoholic dnnks, or the consumption of loods 
to which an individual Is sensitive such as shell-fish (gastro-intestmal allergy), way 
cause vomiting. Over-distension with food, especially If it occurs rapidly, as when 
a big meal is bolted, or if it continues for an aDnormally long period as a result of 
pyloric obstruction, has the same effect. In all these cases more or less relief to the 
local symptoms follows the vomiting. Many drugs, pariicubrly expectorants, gi«n 
medicinally m normal dosage may cause vomiung in sensitive individuals (idio- 
syncrasy) or in non-scnsitive patients if the dosage is high. Morphine is particu- 
larly liable to do so, as is quinine, whilst the vomiting caused by digitalis over-dosage 
is especially important. Emetics, such as strong salt water, and copper and Jtnc 
sulphate act directly upon the stomach, but others, such as apomo^hlne, cause 
vomiting by direct stimulation of the vomiting centre. The former are, of course, 
only effective when swallowed, whilst some such as tartar emetic, ipecacuanha and 
general anssthctics act both locally and centrally. In the case of apomo^hine the 
action may be rapid and violent and assodated with considerable depression of the 
vasomotor and respiratory centres, and it must be used with caution. 

(5) Obsiructivc Vosiiting. — ^Thc proiccrile vomiting of pyloric stenosis and that 
due to intestinal obstruction are desccibca under their respective organic causes (see 
pp. 594 and 651). 

Treatment. — ^The proper treatment of vomiting is to remove the cause. When 
it is the result of direct irritation of the stomach, complete evacuation gives lelief. 
This can often be effected by tickling the pharynx or drinlung a large quantity (« 
warm water contaiiung sodium bicarbonate. Wien these methods fail a stomach 
tube may be used. Sea-sickness and air-sicknesS can often be prevented by taking 
gr. 2J each of phenacelin and soluble barbitone half an hour before and again shortly 
after starting on the journey, or gr. of hyoscine if the vomiUng is severe. The 
antihistamine drugs are also effective in sea-sickness, and in some other conations 
such as the vormting of pregnancy. 


REGURGITATION, HEARTBURN AND WATERBRASH 

Regurgitation. — Regurgitation of unaltered food, mixed with more or 1«3 saliva, 
occurs with pharyngeal diverticula, and in (esophageal obstruction resulting from 
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achalasia of the cardia, and simple and malignant stricture. Regurgitation of small 
quantities of partially digested food into the pharynx and less often into the mouth, 
vrithoul effort and without nausea, occurs in various forms of dyspepsia ; its acidity 
produces a scalding sensation in the pharynx- Regurgitation is frequently associated 
with flatulence due to air swallowing, the unsucossful efforts to bring up u-ind when 
no excess is present in the stomach, resulting in regurgitation of some of its fluid 
contents. The regurgitation may later give place to vomiting, both the regurgitation 
and vomiting being to a great extent under voluntary control. 

Heartburn. — ^^Vhen the indigestion which gives rise to regurgitation is a result 
of some swallowed irritant such as excess of condiments, alcohol, tobacco or drugs, 
the gastritis, which is the cause of the indigestion, is likely to be associated with 
ffisophagitis. Apart from this, frequent regurgitation of add food through the mso- 
phagus leads to cesophagitis. In whichever u'ay the rcsophagitis is caused, the ccso- 
phageal mucous membrane, which is nomrally insensitive to ^ute hydrochloric acid, 
becomes sensitive, so that the gastric contents produce a sensation of burning behind 
the sternum when regurgitation occurs. This burning sensation is known as heart- 
bum, and may occur with or without regu^itatlon into the pharynx and mouth ; 
it is not closely related to the degree of gastric acidity, and may in fact occur in cases 
of gastric carcinoma with achlorhydria. It is particularly frequent in cases of hiatus 
hernia (q.o.). 

Waterbrash.— Waterbrash nuy occur in any of the conditions which give rise 
to ptyalism (p. 530), but most commonly with duodenal ulcer. At a certain interval 
after a meal, which varies in different cases, but is fairly constant for each individual, 
an uncomfortable sensation of constriction, which may amount to severe pain, is 
felt deeply beneath the lower end of the sternum. This is accompanied by profuse 
salivation, and even sometimes by pain in the jaws from the rapid swelling of the 
parotid glands. Relief occurs on bringing up a few mouthfuls of clear fluid, which 
IS generuly described by the patient as being like water, though it sometimes contains 
a good deal of mucus. The fluid rises into the mouth u'ith little or no effort and 
without nausea : it is sometimes so profuse that the patient may have to keep hU 
mouth open to let the fluid pour out. It comes from the mouth and ccsophagus and 
not from the stomach, as even when the previous meal was large and finished Jess 
than an hour before, no food is present in the regurgitated matenal, which is alkaline 
in reaction and has all the characters of pure saliva. When the flow of saliva is 
excessive, it runs down the cesophagus without the patient’s knowledge and without 
the aid of actual swallowing ; the cardiac sphincter being closed, the fluid collects 
in the lower end of the cesophagus. 

The morning vomiting of alcoholic individuals is the result of a similar process, 
though it is accompanied by more violent vomiting efforts. In this case the fluid 
consists of saliva with a considerable proportion of pharyngeal and esophageal mucus, 
secreted as a result of chronic pharyngitis and oesophagitis. 

Treatment. — No spec^ treatment is required for regurgitation, heartburn and 
waterbrash beyond that of the primary condition. The discomfort caused by re- 
gurgitation and heartburn may often be overcome by drinking ivater or sodium 
bicarbonate solution, or by chewing and then swallowing an alkalme tablet. 

ANOREXIA 

Anorexia, or loss of appetite, occurs in a small proportion of cases of chronic 
gastritis and in the majority of cancer of the stomach, in which it may be the first 
symptom. It does not occur in uncomplicated gastric or duodenal ular. It is 
common in toxiemic conditions, such as acute fevers and tuberculosis, and is often 
present when for any reason the tongue » dry or furred. It is frequently due to 
psychological causes, in particular, anxiety and states of depression. 
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ANOREXIA NERVOSA 

Etiology, — Anorexia nervosa occurs in Adolescents and young adults of both 
sexes, but much more commonly in females than males. There may be no family 
history of psychoneuroses or psychoses. The anorexia is in most cases at first the 
visceral expression of some emotional disturbance, often an unhappy love offw. 
Sometimes the diet is voluntarily reduced wiUt the object of overcoming a real or 
imaginary tendency to get fat, or on account of some fanciful ideas concerning the 
effect of food in stimulating sexual activity. Whatever the origin of the condition 
may be, the restriction of food results id the gradual disappearanM of the appetite 
until the patient loses all desire for food. After the anorexia has continued for some 
time its origin, which is rarely recognised by the patient without explanation, recedes 
into the background, and it often remains after the psychological difRcullics which 
gave nse to it hav-e disappeared, but recovery usually follows psychotherapy without 
additional treatment of any kind. 

Diagnosis. — Anorexia nervosa should not be confused with Simmonds's disease 
(see p. 487), which is a much less common condition, caused by degeneration of the 
pituitary gland, generally following childbirth with excessive hsmorrhage, and post- 
partum necrosis of the gland. This condition is uninnuenceil by psychothertpy, 
and is not necessanly associated with eitJicr anorexia or emaciation, but invariably 
with severe asthenia, loss of axillary and pubic hair, and frequently with premature 
senility, atrophy of the breasts and low metabolic rate. 

In cases of gastric carcmortia the anorexia is particularly felt towards meat, whilst 
in simple loss of appetite due to anxiety it varies greatly with environment. Anorexia 
is a very constant symptom at the onset of infective hepatitis, whilst in depressWe 
psychoses it is a part of the general apathy and loss of interest in many things, 
Including food ana drink. 

Symptoms.— -The patient^ shows a complete loss of interest in every kind of 
food, and as even small quantities have to be forced down, they give rise to a sense 
of complete repletion, distension and sometimes nausea. She may leam to vomjt 
at will, and as she realises that she can overcome her discomfort by this means, tt 
may occur after every meal. The small intake of food leads to Increasingly severe 
constipation, and the aperients used for Its treatment increase the abdominal dis- 
comfort. 

The patient rapidly loses weight and io time becomes extremely emaciated, 
almost all the subcutaneous fat disappearing. At first physical and mental activity 
are unabated, the restless energy and absence of fatigue being in striking tontrsst 
with the wasted appearance of the patient, but in the later stages the patient bTOtnes 
weak and lethargic, and finally may lie in bed unable to move a limb or raise her 
head. In girls amenorrhcca is a constant symptom ; it develops at an early suge and 
may persist for months after rccowry is complete in all other respects. It is probably 
of psychical origin and not a result of malnutrition, as it develops at an early stage 
and may persist long after the patient has returned to a normal diet. An abnoixrm 
growth of downy hair is a common symptom ; this is a direct result of malnutrition, 
as It IS often observ'ed in times of famine. Symptoms of vitamin deficiency only 
rarely develop even in cases of extreme malnutrition. 

The pulse and temperature are normal. Radiographs show no abnormality m 
the alimentary tract, the constipation being due solely to the insuflident quantity 
of food residue ; gastric secretion is unaffected. The extremities and the nose and 
ears are cold and blue, the skin dry and scaly. The urine is normal. 

If proper treatment is not instituted, death may result f^rom inanition, extreme 
atrophy without any organic visceral legion being found poit mortem. 

Treatment. — Except in the earliest stages, it is essential to remove the patient 
from her home surroundings and to allow only infrequent visits from her relations. 
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The nature of the symptoms is explained to her, and she is made to understand that 
she can recover and return to her home and to a normally active life only when, 
as a result of eating a proper quantity of ordinary food, her weight and strength have 
returned, and that though this may entail some discomfort at first, her appetite is 
certain to return when more food is taken. It is essential to be present during the 
first meal after treatment is begun, and to be prepared to spencf a very long time 
arguing over every mouthful until the meal is at last finished. As resisunce almost 
invariably breaks do\yn under these conditions, the task of supervising subsequent 
meals can be left to a good nurse, who must at first never leave the patient, as other- 
wise food is likely to be hidden or thrown away. The patient should from the first 
day of treatment be gi\'cn a full diet wnthout restrictions of any Idnd, and should be 
induced to cat cverytliing she is given, and with tact, explanation and persuasion 
this is almost always possible. The psychological origin of the trouble should not 
be discussed until the patient has greatly improved and often simple psychological 
explanation without any deep analysis is all that is required. It is essential to inter- 
view’ the parents or relatives, who are often intensely concerned at the patient’s 
refusal of food, and it is important to ensure a sensible and not over-anxious attitude 
to the patient's illness once she has recovered and returned to her home. Special 
diets, organotherapy, including gonadotrophic and pituitary hormones, the use of 
insulin to stimulate the appetite, and the administration of vitamins are of little use 
in the treatment of anorexia nervosa. 


NAUSEA 

Nausea most commonly precedes vomiting, and in this case is relieved when the 
stomach U emptied. Though primarily a gastric symptom, it is often accompanied 
by malaise, sw'catlnc, salivation and faintness. When associated with headache it is 
generally a result of migraine. Association ivith vertigo points to vestibular disease, 
^ in Meniere’s s^mdrome and sea-sickness. It may occur as an independent symptom 
in chronic gastritis, chronic cholccystitb and in carcinoma of the stomach. It is 
sometimes the most prominent symptom in early tuberculosis and in the first weeks 
of pregnancy. It may occur in nephntis and infertions of the urinary tract, and in 
men it may result from prostalic disease ; in these conditions it is often an indication 
of the onset of ursmia, of which it may be the first symptom. All these possibilities 
should be excluded before regarding it as of nervous origin, but there is no doubt 
that it is not infrequently an hysterical symptom, and due to the perpetuation by 
auto-suggestion of nausea which originally resulted from the emotion of disgust, 
although the actual exciting incident may have been forgotten. In such cases the 
nausea often serves the subconscious purpose of providing the patient with a means 
of escape from some difiiculc situation or uncongenial occupation. Whatever its 
cause, but especially when it Is nervous in origin, nausea is increased by anxiety and 
depressing emotions, and is less troublesome when the mind is fully occupied. 

Nausea may be constant or periodic. It may be specially associated with the 
consumption of fatty food or less frequently of meat, but it is often quite independent 
of the kind or nature of the food taken. The patient may wake up with severe nausea, 
which makes it difficult for him to eat any breakfast. He often thinks it is due to 
some disease of the stomach, and be consequently reduces the amount of food he 
takes ; severe loss of weight may result. 

Experimentally it has been shown that stimuli which cause nausea lead to Inter- 
ruption of peristalsis with (Uminished muscular tone, diminished secretion of hydro- 
chloric add, increased secretion of mucus, and pallor of the gastric mucous membrane, 
together with salivation, sweating and tachycardia followed by bradycardia. The 
motor changes are not a result of the nausea, as they precede its development, but 
^ an important factor in ite production. 
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GASTRIC FLATULENCE: AEROPHAGY 

Flatulence, or the presence of excess of gas, maycDccur simultaneously in the 
stomach and the intesune, hut in many cases it is confined to the stomach or w 
some part of the intestines. 

/Etiology. — Gastric flatulence maybe caused by {a) excessive production of gas by 
fermentation or putrefaction ; (A) the introduction of excess of air by air-swallowing 
(aerophagy) ; (c) deficient absorption ; («/) deficient elimination. 

(a) Achlorhydria may be associated with the formation of a small quantity of 
c « I'\ fartenal a:tiMty, but this is teiy ranly sufficient to c.iuse discomfort. In 
l->ia V tK!i oma, achlorhydria is associated \Mtfi bC\crc gastric stasis, and a consider- 
able cMcss of foul gas may be produced. Offensive belching may occasionally 
the first symptom of a gastric growth, but it may also occur in non-malignant p;yloric 
obstruction. A true fa«al smell in thecas brought up is found, with fxcal vomiting, 
in the late stages of intestinal obstruction. 

(A) Aerophagy is the commonest cause of flatulence. It is often associated with 
nen’ous dyspepsia, but it is equally common in organic diseases, especially chole- 
titii* . ud less frequently gastric and duodenal ulcer; the pain in angina pectoris 
"'■luu causes it. The patient feels discomfort in the stomach, ivhich he thinks 
u V) ■' wind", and which he imagines he can “disperse" by eructation. As 
. lb really no excess of gas present, the attempt proves unsuccessful and results 
' ' swallowing of air. After half a dozen or more attempts have been made without 
* air being swallowed on eaelv occasion, the stomach becomes distended with 
, ch IS noisily expelled. The excessive salivation, which often occurs in gastric 
b<> trs associated with hyperchtorhydria, and in septic conditions of the mouth 
.11 d ndbo-oharynx, also leads to flatulence, as air is swallowed with each mouthful of 
saliva, The severest cases of aerophagy occur independently of dyspepsia in intensely 
neurotic women ; the symptom is then hysterical. A little saliva with a large quanut? 
of air ts swallowed utvtil the stomach is distended, when it is noisily pumped back- 
wards and forwards between the stomach and ccsophagus by spasmodic movements 
of the diaphragm, and is then expelled with loud reports. This may continue period!^ 
ally for many hours at a time and frequently repeated eructations make the diagnosis 
of aerophagy certain, as fcmientstton cannot give rise to so large a quantity of ^ 
In some cases the patient takes obvious pleasure in the performance. The gas expeuC“ 
in aerophagy is odourless and may be brought op at any time of day or — very com- 
monly — night. Eructation occurring before breakfast in the absence of pylonc 
obstruction is always due to swallowed air as there is nothing in the stomach from 
which gas could be produced. The diagnosis of aerophagy can be confirmed by 
radiography, whereby it is easy to watch the air being swallowed or expelled. 

(e) In portal hypertension with cirrhosis of the liver, congestive heart failure, 
and chronic bronchitis and asthma, swallowed air and the gases produced by fer- 
mentation are insufficienUy absorbed and flatulence results. In cardiac failure treat- 
ment with digitalis may give complete relief. 

(d) In rare cases a valvular mechanism is set up at the cardia, which does not 
impede swallowing but prevents the passage of ^s in tlie opposite direction. This 
aerogastrie btoquie may result from spasm of the lower end of the oesophagus associated 
with an msophageal ulcer, or from a kint caused by the dislocation of the stomach 
from pressure of a distended splenic flexure in intestinal carbohydrate flatulence 
or a distended pelvic colon in megacolon. An enormous quantity of gas may collect 
in the stomach, the distension of whi^ causes great pain, which is relieved by lying 
down, when the gas passes on into the duodenum, or instantaneously by the passage 
of a stomach tube. 

Symptoms. — Gastric flatulence gives rise to a sensation of fullness in the epi- 
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gastrium, which may extend under the left costal margin. The accumulation of gas 
in the stomach pushes up the diaphragm ; this may cause palpitation and attacks of 
dyspncea particularly in those suffering from asthma or heart disease. Flatulence 
may also be the immediate cause of an attadc of true angina pectoris, though more 
frequently the angina is the cause of the aerophagy. 

Diagnosis. — When a patient complains of ‘^flatulence it is first necessary to 
ascertain whether excess of gas is re^ly present. This can be done most readily 
and accurately by means of radiography, as it is often difficult to distinguish by 
percussion whether an accumulation of gas is in the stomach or in the splenic flexure 
of the colon. 

Pseudo-flatulence is generally due to the patient misinterpreting the sensation 
of fullness which is caused by the Increased intragastric pressure produced by sudden 
distension of the stomach, with excess of food and drink which have been loo rapidly 
consumed. There is no abdominal swelling or increase in gastric resonance, and 
the patient is unable to bring up any gas, though the condition is often complicated 
by aerophagy. The eructation of swallowed air may relieve the discomfort which 
prompted the aerophagy. 

E.xcess of gas in the splenic flexure in intestinal carbohydrate d^pepsia, and in 
the pelvic colon in megacolon, often gives rise to a feeling of fullness m the left hypo- 
chondrium, which is mistaken by the patient for gastric flatulence and may lead to 
aerophagy. 

Pseudo-flatulence may also be caused by spasm of the diaphragm. This may 
occur as an independent condition or as a complication of some organic disorder, 
such as gastric ulcer or colitis, or after a blow on the abdomen. It is also the cause 
of the abdominal distension in pseudoeyesis, in which pregnancy is simulated. The 
spasm may be continuous and last for weeks or months. More frequently it occurs 
in attacks ; a sensation of great distension is experienced and the abdomen becomes 
so protuberant that the clothes have to be loosened. The “ distension ’* disappears 
as suddenly as it comes without eructation or passage of flatus. It may lead to a 
mistaken diagnosis of intestinal obstruction, and laparotomies have been performed 
in spite of the fact that the distension disappears under an amesthetic. The lower 
ribs arc drawn in as a result of the pull of the contracted diaphragm, and firm manipu- 
lation of the abdomen causes the abdomen to become fiat and the diaphragm to nse. 
The absence of excess of gas in the stomach and intestines can be recognised by 
radiography which shoivs a low position of the diaphragm and sJiaJlow respiratory 
movements. The patient should be taught to breathe properly with his diaphragm, 
but improvement is often very slow. 

Treatment.— The treatment of flatulence due to excessive fermentation consists 
in removing the cause. When flatulence ia due tn aerophagy, it may be only neces- 
sary to explain to the patient the cause of his trouble in order to cure him. ffc 
should be told not to eructate, however much he may desire to do so. If he finds 
it very difficult to restrain himself, he should open his mouth or clench his tecih 
upon a cork, whenever the desire b very strong, as it b then difficult to swallow air, 
though any excess of gas in the stomach can be expelled. When acropha^ is secondary 
to dyspepsia, this requires appropriate treatment. Momentary relief, sufficient to 
help the patient to forego eructation, can generally be obtained by sipping hot water 
or chloroform water, or by taking a few drops of a carminative, such as oil of cinnamon 
or peppermint on a lump of sugar, but the use of spirits for this purpose should be 
prohioitcd. 

NERVOUS DYSPEPSIA 

Etiology.— Emotional factors may profoundly influence _ digestion, and the 
neuroses arc often accompanied by visceral symptoms. Anxict)', depression ana 
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is to reduce the Vc and Vp without altering the harmoglobln percentage. Only after 
a variable period does the blood take up enough fluid to restore the original Vp, 
thereby diluting the htcmoglobin sufSdently for its estimation to give a true indei 
of the severity of the haunorrhage, always provided this has ceased. New blood 
corpuscles then slowly form, with gradual restoration of Vc and liamoglobin. The 
final plasma volume is very constant and in 50 per cent, of cases the plasma is fully 
diluted by the time the patient is admitted to hospital; in the remainder the period 
varies, the maximum being 72 hours for full dilution. There are no clinical means 
of determining that hmmorrhage has ceased, the signs generally regarded as indicative 
of hemorrhage being, in fact, the manifestations of bsmorrnagic shoct, and in the 
absence of external evidence of bleeding it may be impossible to be certain whether 
a falling hsmoglobin percentage indicates continuing hemorrhage or blood dilution. 

Prognosis. — The mortality among patients with hemorrhage from a peptic ulcer 
is between 3 and 10 per cent. Of Hurst's cases admitted to Guy’s Hospital on 
account of hemorrhage, 4*8 per cent died. In recent years the use of drip trans- 
fusions and fuller diete have reduced the mortality, which is also closely related to 
age. Thus, in Avery Jones* series the mortality under 45 years old ^va3 2 per cent.; 
between 45 and 59, 6 per cent.; between 60 and 69, 12 per cent.; and over 70, 
21 per cent. 

Treatment. — ^The patient should be kept completely at rest, but since the sheet 
anchor of treatment is blood transfusion, he should {>c moved by ambulance to 
hospital or nursing home, where all facilities for this are available as soon as possible, 
in spite of the slight added risks of transportation. In order to obtain rest and allay 
anxiety it is generally advisable to inject morphine, a full dose being given and re- 
peateef as necessary. The bed-pan must be used, and the patient should not at 
first even be allowed up for micturition. Sips of w'ater should be given by mouth 
from the start, and rectal salines either by drip or in amounts of 8 to 10 oz. 4'hourly 
are advisable if there is any vomiting or inaoility to retain fluids easily by mouth. 
No laxatives should be given, but if the bowels do not open spontaneously on the 
third or fourth day a simple sahne wash-out is generally the only treatment needed. 

Diet.— The high caloric diet advised by Mculengracht in Denmark in 1934 was 
based mainly upon the rationale of keeping the stomach full in order to reduce hunger 
peristalsis and so lessen the tendency for bleeding to continue. Modified feeding 
similar to tliat advised by him is generally well tolerated within 24 hours of the 
bleeding : it avoids any long period of starvation, aids add neutralisation and gastric 
rest, and is based upon sound prindples of ulcer treatment. Milk feeds with purges, 
soft puddings, eggs and vegetable soups, as for the Stage 1 ulcer diet may be ordered 
from the start of treatment, and after this increased as indicated on p. 581. At the 
same time, espedally in older people, large feeds are inadvisable, and it is wiser at 
first to give only milky foods in frequent small amounts of 3 or 4 oz. rather than insist 
upon the fuller r^'^e which a young and strong adult can take witli advantage. 

If the ham n falls to 40 per cent, or loiver, the equiv'alent of a Vc of 700 

ml., the patier. ^bc transfused at the rate of 30 to 40 drops a minute till the 

hsemoglobin peiw, ..ilge teaches 60, the average volume required being 1500 ml- 
With slow transfusion (i.e. 1 litre in 4 to 8 hours) the blood pressure does not rise 
nor does the Vp increase above normal; the sole result is Ae rise in Vc, which is 
entirely desirable. Transfusion is required to prevent a patient from dying from 
atuemia ; it is not essential for the restoration of the blood to the normal level, as 
an average gain of 1 or 2 per cent, of bamiogfobtn per diem will occur when full doses 
of iron are given. At the same time there ^uauld be no hesitation in giving enough 
blood to produce a hemoglobin percentage of 80, especially if surgical treatment is 
to be undertaken. The use of packed r^ cdls raiiumisea the risks of over-loading 
the circulation. For surgical treatment, see p. 586. 

Iron . — Iron and ammoniuni citrate gr. 30, four times a day in solurion is usually 
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well tolerated, or enteric-coated capsules of ferrous sulphate gr. 6, four times a day 
may be given. Intravenous injections of iron as the saccharated oxide (Ferrivenin) 
may be needed at first if oral iron causes vomiring or pain. The daily dose should 
not exceed 200 mg. Ascorbic acid mg. 200 daUy should be given at the same time. 


ORGANIC DISEASES OF THE STOMACH 

ACUTE GASTRITIS 

(a) ACUTE CATARRHAL GASTRITIS 

Etiology. — ^Acute gastritis is caused by irritation of the mucous membrane of 
the stomach, varying in degree according to the intensity and duration of the irrita- 
tion. Most frequently such irritation is due to exogenous causes of Avhich bad eating 
habits, the lack of teeth or dentures and the bolting of large indigestible meals, with 
excesses of alcohol, condiments or badly chewed food ate the most important. The 
swai!o\ving of infective material from the nose, sinuses, gums, teeth or purulent 
sputum from the chest are further causes. In many cases the irritant is a toxic 
product of bacterial activity in food, several individuals being often affected simul- 
taneously ; such infection may belong to the Salmonella group of organisms or arise 
from food contaminated by staphylococci during its preparation as, for instance, by 
a cook with a discharging whitlow oa the finger. Chemical irritants in food are less 
frequent than bacterial, but drugs such as aspirin, salicj'Iates and quinine are common 
causes. Tobacco chewing is another. 

Corrosive poisoning due to the swallowing of violent irritants such as lysol, carbolic 
acid, arsenic or corrosive sublimate either accidentally or suicidally causes on intense 
(phlegmonous) gastritis (o.n.). 

Endogenous causes of acute gastritis include the toxic products of ursmia, and 
those of acute infections such as inHuenza, pneumonia, measles, diphtheria, scarlet 
fever and acute tuberculosis. 

Symptoms. — ^The symptoms start acutely soon after the entrance of the irritant 
into the stomach. A sensation of fullness and discomfort is felt in the epigastrium ; 
heartburn is common, and in severe cases there is acute pain. Tenderness is diffuse 
and generally only moderate in degree, but in serious cases it may be extreme. The 
abdomen may be distended. The appetite is completely lost, but thirst is excessive. 
The tongue is covered with a thick dirty fur, and there is an unpleasant bitter taste 
in the mouth. The patient constantly belches, and the gas brought up may be foul- 
sraelling. Vomiting, preceded by nausea, almost always occurs, and gives more or 
less relief to the discomfort and pain. The food eaten at the previous meal, mixed 
with mucus but with little or no gastric jmee, is first rejected ; subsequently mucus 
with saliva, which is generally secreted in excess, bile and occasionally small quantifies 
of blood are vomited. Severe constipation b present unless the irritant also acts 
upon the bowels and causes diarrhoea. The TOmited matter may contain no free 
hydrochloric add, but is generally acid in reaction owing to the presence of lactic, 
butyric and other fatty aads ; the saliva and mucus present may, however, give it 
an alkaline reaction. 

The patient is pale and prostrated and complains of headache. These symptoms 
are most marked in infective cases, when the patient may also be dro^vsy and even 
delirious. The temperature is generally slightly raised, but it may be high, especially 
in^children, and the pulse is rapid. Lwcocytosb b common, even in the absence of 
p^cxia. The urine is concentrated and may contain a trace of albumin. Herpes 
labialis b sometimes present. 
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is to reduce the Vc ai\d Vp without altering the hamoglobin percentage. Only aftti 
a variable period does the blood take up enough fluid to restore the original Vp, 
thereby diluting the himoglobin suffidenUy for its estimation to give a true index 
of the severity of the hsmorrhage, always provided this has ceased. New blood 
corpuscles then slowly form, with gradud restoration of Vc and hasmoglobin. The 
final plasma volume is very constant and in 50 per cent, of cases the plasma is fully 
diluted by the time the patient is admitted to hospital ; in the remainder the period 
varies, the maximum being 72 hours for full dilution. There are no clinical means 
of determining that hicmorrhage has ceased, the signs generally regarded as indicative 
of hsmorthage being, in fact, the manifestarions of hjcmorrltagic shock, and in the 
absence of external evidence of bleeding it may be impossible to be certain uhethcr 
a falling hemoglobin percentage indicates continuing naemorrhage or blood dilution. 

Prognosis. — The mortality among patients with hamtorrhage from a peptic ulcer 
is between 3 and 10 per cent. Of Hurst’s cases admitted to Guy’s Hospital on 
account of hieraorrhage, 4*8 per cent. died. In recent years the use of drip trans- 
fusions and fuller diets have reduced the mortality, which is also closely rdated to 
age. Thus, in Avery Jones’ series the mortality under 45 years old was 2 per cent. ; 
between 45 and 59, 6 per cent. ; between 60 and 69, 12 per cent. ; and over 70, 
21 per cent. 

Treatment. — ^The patient should be kept completely at rest, but since the sheet 
anchor of treatment is blood transfusion, he should be moved by ambulance to 
hospital or nursing home, where all facilities for this are available as soon as possible, 
in spite of the sli^t added risks of transporutlon. In order to obtain rest and allay 
anxiety it is generally advisable to inject morphine, a full dose being given and re- 
peated as necessary. The bed-pan must be used, and the patient should not at 
first even be allowed up for micturition. Sips of water should be given by mouth 
from the start, and rectal salines either by drip or in amounts of 8 to 10 oz. 4-hourly 
are advisable if there is any vomiUng or InabiU^ to retain fluids easily by mouth. 
No laxatives should be given, but if the ^wels do not open spontaneously on the 
third os fourth day a simple saline wash-out is generally the only treatment needed. 

Z>iV/.— The high calonc diet advised by Meulengracht in Denmark in 1934 ^vas 
based mainly upon the rationale of keeping the stomach full in order to reduce hunger 
peristalsis and so lessen the tendency for bleeding to continue. Modified feeding 
similar to that advised by him b generally well tolerated within 24 hours of the 
bleeding : it avoids any long period of starvation, aids add neutralisation and gasme 
rest, and is based upon sound prindples of ulcer treatment. Milk feeds with purees, 
soft puddings, eggs and vegetable soups, as for the Stage 1 ulcer diet may be ordered 
from the start of treatment, and after this increased as indicated on p. 581. At the 
same time, especially In older people, large feeds are inadvisable, and it is wiser _at 
first to give oruy milky foods in frequent small amounts of 3 or 4 oz. rather than insist 
upon the fuller regime wluch a young and strong adult can take with advantage. 

If the hiemoglobin falls to 40 per cent, or lower, the cquimlent of a Vc of 700 
ml,, the patient should be transfused at the rate of 30 to 40 drops a minute till the 
hemoglobin percentage reaches the average volume required bring 1500 ml. 
With slow transfusion (i.e. 1 litre in 4 to 8 hours) the blood pressure does not ri« 
nor does the Vp increase above normal ; the sole result b the rise in Vc, which b 
entirely desirable. Transfusion Is required to prevent a patient from dying from 
anremia ; it is not essential for the restoration of the blood to the normal level, as 
an average gain of 1 or 2 per cent, of hzmoglobln per diem will occur when full doses 
of iron are given. At the same time there should be no hesitation in giving enough 
blood to produce a hiemoglobin percentage of 80, especially if surgical treatment is 
to be undertaken. The use of packed rw celb minimbes the rblS of over-loading 
the circulation. For surgical treatment, see p. 586. 

Iron . — Iron and ammonium citrate gr. 30, four times a day in solution b usually 
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well tolerated, or enteric-coated capsules of ferrous sulphate gr. 6, four tiroes a day 
may be given. Intravenous iiyections of iron as the saccharated oxide (Ferrivenin) 
may be needed at first if oral iron causes vomiting or pain. The daily dose should 
not exceed 200 mg. Ascorbic add mg- 200 daily should be given at the same time. 


ORGANIC DISEASES OF THE STOMACH 

ACUTE GASTRITIS 

(a) ACUTE CATARRHAL GASTRITIS 

Etiology. — ^Acute gastritis is catised by irritation of the mucous membrane of 
the stomach, varjdng in degree according to the intensity and duration of the irrita- 
tion. Most frequently such irritation b due to exogenous causes of which bad eating 
habits, the lack of teeth or dentures and the bolting of large indigestible meals, with 
excesses of alcohol, condiments or badly chewed food are the most important. The 
swallowing of infective material from the nose, sinuses, gums, teeth or purulent 
sputum from the chest are fimber causes. In many cases the irritant is a toxic 
product of bacterial activity in food, several individuals being often affected simul- 
taneously; such infection may belong to the Salmonella group of organisms or arise 
from food contaminated by staphyiococci during its preparation as, for instance, by 
a cook ^vith a discharring whitlow on the iin|er. Chemical irritants in food are less 
frequent than bacteriri, but drugs such as aspirin, salicylates and quinine are common 
causes. Tobacco che\Ting is another. 

Corrosive poisoning due to the swallowing of violent irritants such as lysol, carbolic 
acid, arsenic or corrosive sublimate either accidentally or suicidally causes an intense 
(phlegmonous) gastritis ( 0 . 0 .). 

Endogenous causes of acute g^tritis indude the toxic products of umiua, and 
those of acute infections such as induenza, pneumonia, measles, diphtheria, scarlet 
fever and acute tuberculosis. 

Symptoms. — The symptoms start acutely soon after the entrance of the irritant 
into the stomach. A sensation of fullness and discomfort is felt in the epigastrium; 
heartburn is common, and in severe cases there is acute pain. Tenderness is diffuse 
and generally only moderate in degree, but in serious cases it may be extreme. The 
abdomen may be distended. The appetite b completely lost, but thirst is excessive. 
The tongue is covered with a thick dirty fur, and there is an unpleasant bitter taste 
in the mouth. The patient constantly belches, and the gas brought up may be foul- 
smelling. Vomiting, preceded by nausea, almost a3wa>:s occurs, and gives more or 
less relief to the discomfort and pain. TTic food eaten at the previous meal, mixed 
with mucus but with little or no gastric juice, is first rejected ; subsequently mucus 
with saliva, which is generally secreted in excess, bile and occasionally small quantities 
of blood are vomited. Severe constipation b present unless the irritant also acts 
Upon the bowels and causes diarrhoea. The vomited matter may contain no free 
Jiydrochloric acid, but is genei^Iy add in reaction owing to the presence of lactic, 
butjric and other fatty adds ; the salira and mucus present may, however, give it 
an alkaline reaction. 

The patient is pale and prostrated and complains of headache. These sjTnptoms 
arc most marked in infective cases, when the patient may also be dronsy and even 
delirious. The temperature b generally slightly raised, but it may be high, especially 
in^children, and the pulse is rapid. Lwcotytosb b common, even in the absence of 

f >yrexia, TTie urine is concentrated and may contain a trace of albumin. Herpes 
abblis b sometimes present. 
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Diagnosis. — tn severe pyrcxial cases the symptoms may simulate the onset of 
an acute infection, such as ^hoid fever, but the rapid improvement soon makes the 
diagnosis clear. Cases occur in whidi the pain, tenderness and rigidity are so severe 
that considerable doubt may be fell at fi»t whether a gastric ulcer may not have 
perforated. 

Prognosis. — Recovery generally takes place w-ithin 24 or 48 hours, but la toxic 
and infective cases the acute sjTOptoms may persist for several days, at the end of 
which they may suddenly disappear. The conmdon often passes into chronic gastritis, 
which may remain completely latent, though the stomach is often abnormally irritable 
for a considerable time. 

Treatment. — The patient should be kept warm in bed with hot applications 
to the abdomen. If the stomach is not spontaneously emptied, vomiting should be 
induced by drinking half a pint of warm water, in which a teaspoonfuT of sodium 
bicarbonate has been dissolved ; when this fails, the stomach should be washed out. 

A saline aperient should be administered if there is constipation. No other drugs 
should be given except in the rare coses in which very severe pain persists after the 
stomach is empty, when an injection of morphine may be required. Nothing but 
water, which may be flavoured with tea, should be taken until all the acute symptoms 
have disappeared. Sweetened arrowroot made with water may then be given, and. 
as the appetite returns and the tongue deans, dilute ciirated milk, farinaceous food, 
eggs, and lastly, flsh, chicken and meat can be added to the diet. 

(>) ACUTE SUPPURATIVE GASTRITIS 

Etiology.— This very rare disease is due to the invasion by streptocoed or less 
frequently pDeumococci, staphylococci or Bact. eoU, of tlie submucous tissue through 
a carcinomatous ulcer, or still more rarely through a chronic ulcer or the wound 
left after an operation on the stomach. In exceptional cases the point of invasion 
cannot be recognised. The condition may also occur in pyamia, anthra-x and smallpox. 

Symptom9.--I:piga8tric pain and tenderness are severe. Vomiting is alwa)s 
present. The vomitus may contain pus owing to the rupture of a localiMd abscess 
into the lumen of the stomach. Peritorutis generally supervenes in the couisc of 
2 or 3 days. The general sjuiptoms present are those common to severe infections. 

Prognosis. — A local submucous abscess may burst inwards and spontaneous 
recovery follows, but more commonly it ruptures outwards, producing general peri- 
tonitis. Diffuse suppurative gastritis always ends in peritonitis. 

Treatment. — In very rare cases a localised abscess has been treated successfully 
by operation. 


(c) ACUTE PHLEGMONOUS GASTRITIS 

/Etiology. — ^Phlegmonous gastritis results from the ingestion of irritant poisons, 
such as concentrated acids and alkalis, arsenic and antimony. 

Symptoms. — The local symptoms arc similar to those of acute suppurative 
gastritis, except that the vomitea matter frequently contains blood and sometitnes 
sloughs. The patient is collapsed and may become comatose, the symptoms depending 
upon the nature of the poison. 

Prognosis. — Death frequently occurs from shock, general peritonitis or the effect 
of the poison on other parts of the body. If the patient recovers, achylia gastriw 
is almost always present as a result of atrophy of the mucous membrane, and pyloric 
obstruction frequently develops. 

Treatment- — An attempt should be made to dilute and neutralise the poison. 
Wlien this is impossible the stomach should be washed out. Morphine should be 
injected to relieve pain and to keep the patient quiet. 
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CHRONIC GASTRITIS 

Etiology and PathoIogj% — Chronic gastritis was formerly believed to be a verj- 
conunon condition, largely owing to the work of Professor ^ud Faber on gastric 
secretion, and later of Schindler and his collaborators with the gastroscope. In recent 
years greater experience of gastroscopic studies together with a fuller knowledge of 
the sccrctorj’ aaivity of the stomach have greatly altered our conception of this 
condition, jiany changes in the gastric mucosa prcriously regarded as due to chronic 
hj'pertrophic or atrophic gastritis have now been shown to be merely temporary 
^•ariat^ons from the normal, caused by everyday emotions or by the normal stimuli 
of food or drink. The ohsen*ations of Wolf and Wolff {see p. 557) showed con- 
clusively that the gastric mucous membrane normally became hypersnijc, turgid and 
engorged, witli an increase in mucus and acid secretion, under emotional stimuli such 
as resentment or anxiety, whilst that of fear caused pallor of the mucosa and diminished 
secretion. 

It is probable that the three pathological types of gastritis— superficial, hyper- 
trophic and atrophic — described by Schindler and others are in fact only stages of 
one process which may have a number of causes. Some cases, probably quite un- 
common, have no specific cause that we can determine. In others the same causes 
are at work as in acute gastritis, either repeated or of longer duration, with in addition 
an important group of cases due to mechanical pylonc obstruction. Any cause of 
pyloric stenosis, whether due to cicatrisation of an ulcer, to simple pylonc spasm, 
to a carcinoma or to congenital stenosis, may equally lead to chronic gastntis. Some 
gastritis is present around all gastric ulcers, and it is an almost constant finding at 
the site of a gastro-enterostomy. Full correlation of gastroscopic, histological and 
clinical findings in cases of gastritis is not yet possible, but pathologically a hyper- 
trophic and an atrophic gastritis may be distinguished, the former showing increased 
vascularity, tedema, a thickened mucous membrane with very rarely polypoid hyper- 
plasia, the latter arascularity and a thin aplastic mucosa. 

Symptoms. — Changes in the gastric mucous membrane or in the secretions of 
the stomach may exist with no demonstrable symptoms whatsoever, and detailed 
descriptions of the symplomatology of various types of gastritis are quite without 
accurate clinical foundation. The symptoms of hypertrophic (acid) gastritis if they 
occur at all arc similar to those of chronic peptic ulcer, but it is rare for any 
symptoms to arise unless an ulcer is in fact present. In the exceptional cases in 
which sjTnptoms occur in the absence of a chronic ulcer they* are indistinguishable 
from those of duodenal ulcer, and a diagnosb can be made only when a radiographic 
examination shows that there is no constant gastne or duodenal deformity in spite 
of the presence of typical symptoms, tenderness and rigidity’, assoaated with hyper- 
cfjforhydria and sometimes occuft bfood in the stools. Rigidity, thickening and 
coarseness of the mucosal folds as demonstrated by radiological study of the mucosal 
relief pattern on examination with a thin layer of contrast medium may, in expert 
hands, give useful confirmatory evidence of gastntis. Hxmatemesis may occur from 
an acute ulcer or erosion, which gives no radiological signs of its presence but can 
be clearly demonstrated by gastroscopy, but many hicmorrhages of this kind prove 
on careful inquiry' to be caused by aspirin. 

The treatment is that of ulcer, but the period of bed and strict dieting need not 
be prolonged more than a week unless occult blood continues to be present in the 
stools. It is, however, essential that the patientshould follow the “ post-ulcer r^ime ” 
(p. 585), as otherwise an ulcer will probably dei-elop sooner or later. 

Atrophic gastritis . — Atrophic gastritis is often tymptomless, but may be associated 
with nausea, especially early in the morning, with in many cases loss of appetite. 
In alcoholic gastritis monung nausea with inability to eat any breakhist in spite of 
a good appetite for lunch and dirmer is a diaracteiistic symptom. 
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Pain never occurs in uncomplicated atrophic gastritis, but slight epigastric dis- 
comfort, generally described as fullness, pressure or heaviness, is common. It follows 
immediately after meals, and may last several hours in the small croup of cases in 
which evacuation Is slow. It is often partially relieved by belching, but frequent 
attempts to eructate may result in aeiophagy. In spite of the presence of achlorhydria, 
heartburn and sour regurgitation, which are relieved by Sodium bicarbonate, may 
occur. Tenderness is slight and ill^defined, and there is no riridity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort is unusuaKy 
prolonged. It is often to a large extent voluntary, tne patient having discovered that 
It gives relief. The vomited material generally consists of undigested food mixed 
with mucus and often with bile, but the morning vomit of alcoholics is an alkaline, 
mucous fluid, composed of swallowed saliva and secretion from the inflamed pharynx 
and (Esophagus. 

Constipation is generally present, but in one group of cases chronic or intermittent 
attacics of diarrhoea occur, and may persist for many years with little or no gastric 
symptoms to suggest its gastrogenous origin /see p. 610). 

The tongue is generally clttn, but in alcoholic gastritis it is often furred and 
the patient complains of an unpleasant taste in his mouth. When achlorhydric 

f astritis is associated with anxmia, whether simple or Addisonian, atrophy of the 
liform papill® is often present, sometimes accompanied by recurrent attacks of sub- 
acute glossitis, in which the patient complains of soreness of the tongue. 

The size and tone of the stomach are generally normal, but evacuation is usually 
rapid. In the achlorhydria following the gastrins of an acute infection it may be 
slow owing to the rapid exhaustion of peristalsis, the radiogram showing periods 
of complete inertia alternating w'ith penods of normal activity, but there are no 
characteristic findings which enable the radiologist to diagnose the condition. The 
test-meal may give some indication of the presence, type and degree of gastritis. In 
most cases mucus is present in the resting juice and in each fraction, and the curve 
of total acidity remains moderately high above the base line. In advanced cases, In 
which atrophy of the mucous membrane has occuned and involved the superficial 
mucus-secreting cells as well as the tubules, mucus is absent and the toti! acidity is 
much reduced. So long as mucus is present, treatment is likely to result in recoiery 
of the power of secreting free acid, but tliis very rarely occurs In the absence of mucus. 
In the former case, but not in the latter, an injection of htstamixic when fasting or 
at the end of the test-meal is generally followed by the secretion of free acid. 

Treatment. — All possible causes of gastritis should be removed as far as possible. 
The teeth should be put into good condition and artificial ones supplied when neces- 
sary. Septic tonsils should be enucleated, and nasal infections treated. If the tongue 
is furred it sliould be frequently scraped, and sulHcient dry food should be given to 
promote an adequate secretion of saliva. The food should be thoroughly chewed 
and eaten at regular times, the last meal at least 2 hours before going to bed. 
patient should rest for half an hour after meals, and, if he is tired, for a short time 
before meals also. 

Alcohol should be entirely prohibited, and smoking strictly limited. Tea must 
be weak and freshly brewed, and coffee only drunk if mixed with at least an equal 
quantity of milk. Meat should be allowed at only one meal a day and shoidd be 
very tender. Ripe cheese, coarse bread substitutes and oatmeal, skins and pips of 
fnut, salads, pieWes and green vegetables, except as purfos, should be prohibited. 
A pur^e of spinach is particularly useful, as it contains a histamine-like substance 
w hich is a stimulant of gastric secretion, even when taken by mouth. In severe cas«, 
especially if the stools contain occult blood, it is best to give the strict ulcer diet 
(p. 583) for the first week or two, but vridi 2-hourly instead of hourly feeds. 

If much mucus is present ia the test-meal, Hurst recommended that the stomach 
should be washed out every morning with dilute hydrogen peroxide, beginning with 



GASTRIC AND DUODENAL ULCER 575 

a teaspoonfol and increasing gradually to a tablespoooful to the pint. The nascent 
oxygen given off dislodges the mucus Crom the surface of the mucous membrane, and 
at the same time acts as an antiseptic and perhaps stimulates the secretion of gastric 
juice. 

In old and debilitated patients, for whom ta\’age is too strenuous a treatment, 
a teaspoonful of sodium bicarbonate in a glass of soda water, drunk whilst fasting 
first thing in the morning, has a similar though less powerful action. 

Hydrochloric acid may be helpful, and a teaspoonful of the dilute acid (B.P.) in 
about 5 az. of ^vater to which sugar and the juice of an orange or of any other fresh, 
bottled or stewed fruit have been added, may be drunk before breakfast and as a 
beverage mth lunch and dinner j gr. 5 of pepsin may be added to the tu'o latter doses. 

The bowels should be kept regular by taking honcj’, fruit from which pips and 
skins have been separated, and green vegetable purees. If necessary, liquid parafiin 
can be given, but irritating aperients should be avoided. 


GASTRIC AND DUODENAL ULCER 

Etiology. — Gastric and duodenal ulcer, though similar both pathologically and 
clinically, must be regarded as essentially different in several important aspects. 
Chronic rastric ulcer occurs with equal frequency in males and females, but duodenal 
ulcer is ^out four times more common in males. Duodenal ulcer occurs bewcen 
three or four times as frequently as gastric ulcer in the higher sodal grades, and 
between three and eight times as frequently in most British hospitals. Tite mortality 
from gastric ulcer is some t\vo to three times greater in the lower social classes than 
the higher, whilst from duodenal ulcer there is little difference bettreen the various 
sodal levels. Duodenal ulcer is increasing in inddence, whilst gastric ulcer is not ; 
ambitious, energetic professional or business men tend to develop the formor, nhilst 
poorer, badly fed and less active people, women or men, develop the Latter. Hsmor- 
rbage and perforation are frequent in duodenal ulcer, but less frequent in gastric 
ulcer. The main causes of duodenal ulcer lie essentially in the make-up and tempera- 
ment of the individual and his over-active stomach, whilst in gastric ulcer the most 
important causes lie in local mucosal irritation, assodated with nutritional factors 
and environmental conditions. 

A chronic gastric ulcer was found by Stewart in 2-2 per cent, and a chronic duo- 
denal ulcer in 3*8 per cent, of 4000 consecutive necropsies. The scars of healed 
ulcers were found in the stomach in 2*3 per cent, and in the duodenum in 3 per cent, 
of the series. Chronic ulcers or scars were found in the stomach and duodenum of 
the same individual in 0-5 per cent. Thus, a chronic ulcer, healed or unlicalcd, was 
found in 9-5 per cent, of post mortems, and it may tliereforc be assumed that about 
10 per cent, of all individuals suffer at some time in their lives from a chronic gastric 
or duodenal ulcer. 

Though chronic ulcer is rarely diagnosed in children, the sj-roptoms date from 
the age of 12 to 18 in some 20 per cent of cases recognised later in life, and an onset 
during early school age is by no means rare. It is uncommon for a duodenal ulcer 
to develop after the age of 50 in women, but in men the first symptoms not infrequently 
appear between 50 and 60 and occasionally even bter. 

Hurst gives the average age of onset of gastric ulcer in women as 26 and in men 
45, with that of duodenal ulcer as 38 in both sexes, but in my experience the average 
age for duodenal ulcer has been lower. 

Chronic ulcer frequently occurs in several members of a family in one or more 
generation. The ulexr is generally cither gastric or duodenal in all the^affected 
members, but a familial incidence is rclativdy more common in duodenal than in 
gastric ulcer. In familial cases the symptoms tend to begin at an 
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Pain never occurs in uncomplicated atrophic gastritis, but slight epigastric dis- 
comfort, generally described as fullness pressure or heaviness, is common. It follosrs 
immediately after meals, and may last several hours in the small group of cases in 
uhich evacuation is slow. It is often partblly relieved by belching, but frequent 
attempts to eructate may result in aerophagy. In spite of the presence of achlorhjdria, 
heartburn and sour regurgitation, which are relieved by sodium bicarbonate, may 
occur. Tenderness is slight and ill-defined, and there is no rigidity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort is unusually 
prolonged. It is often to a large extent voluntary, tnc patient having discovered that 
It gives relief. The vomited material generally consists of undigested food miaed 
with mucus and often with bile, but the morning vomit of alcoholics is an alkaline, 
mucous fluid, composed of swalloued saliva and secretion from the inflamed phaiynt 
and tesophagus. 

Constipation is generally present, but In one group of cases chronic or intermittent 
attacks of diarrhcea occur, and may persist for many years with little or no gastric 
symptoms to suggest its gastrogenous origin fsee p. 610). 

The tongue is generally taean, but in alcoholic gastritis it is often furred and 
the patient complains of an unpleasant taste in his mouth. \Vhen achlorhydric 

f astritis is assoaated with anxmia, whetlier simple or Addisonian, atrophy of the 
Uform papilla: is often present, sometimes accompanied by recurrent attacks of sub- 
acute glossitis, in which the parient complains of soreness of the tongue. 

The size and tone of the stomach ate generally normal, but evacuation is usually 
rapid. In the achlorhydria following the gastritis of an acute infection it may be 
slow ouing to the rapid exhaustion of peristalsis, the radiogram showing periods 
of complete inertia alternating with penods of normal activity, but there art no 
characteristic findings which enable the radiologist to diagnose the condittom The 
test-meal may give some indication of the presence, type and degree of gastritis. In 
most cases mucus is present in the resting juice and in each fraction, and the curve 
of total acidity remains moderately high above the base line. In advanced casts, w 
which atrophy of the mucous membrmie has occurred and involved the supeificiM 
mucus-secreting cells as well as the tubules, mucus is absent and the total aridity is 
much reduced. So long as mucus is present, treatment is likely to result in recovery 
of the power of secreting free acid, but this very rarely occurs in the absence of mucus. 
In the fonner case, but not in the latter, an injection of histamine when fasting or 
at the end of the test -meal is generally followed by the secretion of free acid. 

Treatment. — ^All possible causes of gastritis should be removed as far as possible. 
The teeth should be put into good condition and artificial ones supplied when neces- 
sary. Septic tonsils should he enucleated, and nasal infections treated. If the tongue 
is furred it should be frequently scraped, and sufficient dry food should be given to 
promote an adequate secreUon of saliva. The food should be thoroughly chewed 
and eaten at regular times, the last meal at least 2 hours before going to bed. The 
patient should rest for half an hour after meab, and, if he is tired, for a short time 
oefore meals also. 

Alcohol should be entirely prohibited, and smoking strictly limited. Tea must 
be weak and frcsldy brewed, and coffee only drunk if mixed wi^ at least an equal 
quantity of milk. IVleat should be allowed at only one meal a day and should be 
very tender. Ripe cheese, coarse bread substimtes and oatmeal, skins and pips of 
fruit, salads, picldes and green vegetables, except as purees, should be prohibiteo. 
A pur^e of spinach is particularly useful, as it contains a histamine-like substance 
which is a stimulant of gastric secretion, even when taken by mouth. In severe cases, 
especially if the stools contain occult blooc^ it is best to give the strict ulcer diet 
(p. 583) for the first week or two, but vriA 2-hourly instead of hourly feeds. 

If much mucus is present in the test-meal, Hurst recommended that the stomach 
should be washed out every rooming with dilute hydrogen peroxide, beginning with 
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a teaspoonful and increasing gradually to a tablespoonful to the pint. The nascent 
oxj^en given off dislodges the mucus from the surfece of the mucous membrane, and 
at the same time acts as an antiseptic and perhaps stimulates the secretion of gastric 
juice. 

In old and debilitated patients, for whom Ia\'age is too strenuous a treatment, 
a teaspoonful of sodium bicarbonate in a glass of soda water, drunk whilst fasting 
first tmng in the morning, has a similar though less powerful action. 

Hydrochloric acid may he helpful, and a teaspoonful of the dilute acid (B.P.) in 
about 5 oz. of to which sugar and the juice of an orange or of any other fresh, 
bottled or stewed fruit have been added, may be drunk bSbre breakfast and as a 
beverage witli lunch and dinner ; gr. 5 of pepsin may be added to the t\vo latter doses. 

The bowels should be kept regular by taking honey, fruit from which pips and 
skins have been separated, and green vegetable purees. If necessary', liquid paraffin 
can be given, but irritating apenents should be avoided. 


GASTRIC AND DUODENAL ULCER 

Etiology. — Gastric and duodenal ulcer, though similar both pathologically and 
clinically, must be regarded as essentially different in several important aspects. 
Chronic gastric ulcer occurs with equal frequency in males and females, but duodenal 
ulcer is about four times more common in males. Duodenal ulcer occurs between 
three or four times as frequently as gastric ulcer in the higher sodal grades, and 
betvi’een three and eight times as frequently in most British hospitals. The mortality 
from gastric ulcer is some tNvo to three times greater in the lower sodal classes than 
the hiahcf, whilst from duodenal ulcer there is little difference between the various 
social levels. Duodenal ulcer is increasmg in incidence, whilst gastric ulcer is not ; 
ambitious, energetic professional or business men tend to develop the former, whilst 
poorer, badly fed and less active people, women or men, develop the latter. Hamor- 
rhage and perforation are frequent in duodenal ulcer, but less frequent in gastric 
ulcer. The main causes of duodenal ulcer lie essentially in the make-up and tempera- 
ment of the individual and his over-acuve stomach, whilst in gastric ulcer the most 
important causes lie in local mucosal irritation, associated mth nutritional factors 
and emironmcntal conditions. 

A chronic gastric ulcer was found by Stewart in 2*2 per cent, and a chronic duo- 
denal ulcer in 3*8 per cent, of 4000 ojnsecutive necropsies. The scars of healed 
ulcers were found in the stomach in 2*3 per cent, and in the duodenum in 3 per cent, 
of the series. Chronic ulcers or scars were found in the stomach and duodenum of 
the same individual in 0-5 per cent. Thus, a chronic idcer, healed or unhealed, ivas 
found in 9-S per cent, of post mortems, and it may therefore be assumed that about 
10 per cent, of ^ individuals suffer at some time in their lives from a chronic gastric 
or duodenal ulcer. 

Though chronic ulcer is rarely diagnosed in children, the symptoms date from 
the age of 12 to 18 in some 20 per cent, of cases recognised later in life, and an onset 
during early school age is by no means rare. It is uncommon for a duodenal ulcer 
to develop after the age of 50 in women, but in men the first symptoms not infrequently 
appear between 50 and 60 and occasionally even later. 

Hurst gives the average age of onset of gastric ulcer in women as 26 and in men 
45, with that of duodenal ulcer as 38 in both sexes, but in my experience the average 
age for duodenal ulcer has been lower. 

Chronic ulcer frequently occurs in several members of a family in one or more 
generation. The ulcer is generally dther gastric or duodenal in all the affected 
members, but a familial incidence is relatively more common in duodenal than in 
gastric ulcer. In fanulial cases the symptoms tend to begin at an earlier ^age than 
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usual, and there is a great tenden^' for anastomotic ulcers to form after operacoa. 
There is also a specie tendency in some families for tlie ulcers to be complicated 
by hemorrhage. 

Pathogenesis. — The peculiar ^pc of ulcer found jn the stomach and duodenal 
bulb occurs nowhere else except in the part of tlie jejunum immediately distal to 
the anastomosis after gastro-jejunostomy and partial gastrectomy, in the lower end 
of the tesophagus when relaxation of the cardiac sphincter allows gastric juice to 
regurgitate, and also in association with hcterotopic gastric mucosa in the lower 
extremity of the ccsophagus and in Mechel’s diverticulum. The one common feature 
of these situaUons is the presence of add gastric Juice, and owing to the fact that 
gastric pepsin plays some part in their causation by digesting dead or ischsmic mucous 
membrane such ulcers are termed peptic. 

Acute and chronic gastritis ore frequently associated with localbed loa of the 
superficial tissue, w’hich varies in tize from minute erosions only recognisable on 
microscopical examination to acute ulcers easily recognisable with the naked cje. 
Acute ulcers occur in any part of the stomach, in the duodenal bulb, and in me 
region of the anastomosis after gastro-jejunostomy or partial gastrectomy. The major* 
ity of erosions and acute ulcers heal rapidly, but in certain individuals and under 
certain circumstances they may become chronic. The various conditions already 
described wliich give rise to gastritis can thus be regarded as factors in the development 
of chronic ulcers. 

X^ng hours without food, especially during periods of nervous strain and fatigue, 
or hastily eaten meals taken without menuu relaxation, are particularly frequent 
antecedents in cases of duodenal ulcer. Though all occupations are liable to peptic 
ulcer, transport and lorry drivers, doctors, waiters and ousiness men arc amoa^t 
those especially affected. Frequent changes of shifts from day to night work and toe 
irregular hours of meals sometimes necessary in certain industries may also be prc> 
disposing factors. Some evidence surcests that excessive smoking increases the 
tendency to develop a chronic ulcer, perhaps partly by the frequent tendency for heaiy 
smokers to substitute a cigarette for a meal. As indicated on p. 557, the mucous 
membrane of the stomach becomes thick and bypcnemic, and muscular activity and 
the secretion of gastric juice are increased during periods of anxiety and with frustra- 
tion and annoyance. This congested raucous membrane is more wilnerable to slight 
injury and, ii the protective mucus is wiped away, an ulcer may develop, which 
explains why emotional upsets frequently gjve rise to recurrence of ulceration. ChiUs 
and acute upper respiratory infections may also bring on relapses, which arc particu- 
larly liable to occur at the change of the season in spring and autumn. In rare cases 
duodenal ulceration follows extensive bums (Curling’s ulcer), possibly as a result 
of the histamine substances produced in the skin stimulating excessive gastric acid 
secretion. 


ACUTE CASTEIC AND DUODENAL ULCER 
Symptoms. — An acute ulcer gives rise to no symptoms unless it causes hsinor- 
hage, which is often profuse but v cry rarely fata^ or, in very exceptional cases, perfora- 
tion. Hamorrhage or perforation occurring without any previous indigestion is thus 
frequently due to an acute ulcer. The gastritis, of which it is a complication, is often 
completely latent, but it may give rise to any of the sjTnptoms described on p. 573. 

Acute duodenal ulcer is the most common cause of melana neonatorum. Less 
frequently it causes liaMnatemesis in infants, and it may also give rise to vomiting and 
marasmus without obvious haimorrliage during the first 4 months of life. 

Prognosis. — Acute ulcers can develop into chronic ulcers, but the majority heal 
rapidly, leaving no trace of their presence. There is a great tendency to r^pse, 
but the patient is able to take a Ml diet without discomfort between the attacks. 
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Treatment. — For the treatment of the bzemorrhage, sec Hasmatemesis. AU 
possible causes of gastric irritation should be dealt with, the after-treatment being 
that of chronic ulcer. The patient should be kept in bed on a strict ulcer diet untU 
no pccult blood has been present in three consecutive stools. The diet can then be 
rapidly increased. 


CHRONIC GASTRIC ULCER 

Symptoms. — The onset is generally insidious, the symptoms first appearing after 
big or indigestible meals. The pain, which is often burning in character and may 
be very severe, is situated in the middle or slightly to the left of the epigastrium 
and may radiate up^va^ds and to the back ; it is mu^ increased by indigestible food 
and generally disappears with a milk dieL In ulcers situated near the cardia it begins 
almost immediately after meals, and in prepyloric ulcere 2 or 3 hours after, inter- 
mediate intervals often indicating an ulcer on the lesser curvature. The pain generally 
disappears spontaneously after about an hour. It is completely relieved by vomiting 
and by alkalis, bu^ as a rule, only partially by food. Some relief may follow lying 
down and the application of warmth to the epigastrium. 

A small area of tenderness, the position of which is constant for each case, may 
be present in the epigastrium. It is more severe than in any other gastric disease ; 
it b most marked in the presence of spontaneous pain. It is often associated with 
rigidity of the left rectus. 

With increasing pain vomiting appears*, it ocairs at the height of the pain, a 
small quantity of add fiuid n-ith a little well-digested food being brought up. When 
the pain is severe, vomiting Is often induced by the patient and may eventually 
develop into a voluntary act. 

Oc^t blood is almost always found in the stools and vomited material, but 
disappears slowly when the patient is dieted. In about 25 per cent, of cases obrious 
hxmatemesU occurs at some period of the illness. Wlien the blood is abundant it is 
bright in colour and the stools are tarry; when less abundant it is coffee-coloured 
and mixed with food, and is recognisable in the stools only by chemical and spectro- 
scopic examination. Mebcna may also occur ivithout hj^atemesis, but much less 
frequently than in duodenal ulcer. 

The appetite is good at first and the tongue b clean, but fear of pain may lead to 
diminished intake of food with consequent loss of weight and weakness. In some 
cases, however, the relief given by food encourages the patient to eat heartily. Con- 
stipation is commonly present- 

In uncomplicated cases there may be some delay in evacuation owing to reflex 
spasm of the pyloric spUncter; this is espccblly frequent with ulcers near the 
pylorus, but occasionally with those on the lesser curi'ature also gastric stasis up to 
12 or even 24 hours may occur. A spasmodic narrowing is sometimes observed 
radiographically in the centre of the stomach when the ulcer is situated on the lesser 
curvature (see p. 559). Conclusive evidence as to its size and position is almost 
always obtainable by the discovery of a “ niche ” formed by the crater of a chronic 
ulcer, which is ^ed tvith the opaque salt and is the site of the maximum tenderness. 
If the examination is postponed for 2 or 3 weeks on account of hxmorrhage, it is 
often impossible to recognise a niche, though the ulcer has not yet healed. 

A test-meal gives no constant reside, but in long-standing cases bypocblorhydria 
and even achlorhydria may be present ; these are caused by the associated chronic 
gastritis, and a test-meal given after the ulcer has healed shows an increase in aci^ty 
and even hj'perchlorhydna, the treatment having led to disappearance of the gastritis. 

Diagnosis. — ^A presumptive diagnosis of gastric ulcer may generally be nude 
from the symptoms, especially if hasmatemesis has occurred, but m its absence it is 
impossible to be certain without the aid of radiography. If the latter does not reveal 
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t!ie presence of a niche, a chronic ulcer can, as a rule, be excluded, but gastroscopy 
occasionally reveals a small chronic ulcer which has escaped recognition wth the 
cadiograplu In carcinoma of the stomal anorexia is likely to be present and a palpable 
tumour may be found, which is far less frequent in ulcer. AnJemia may occur in 
both. The discomfort of gastric cancer, even in its early stages, usually begins 
directly after meals and is more peralstent than the pain of ulcer, as inay be that of 
chronic gastritis. Free hydrochloric add is absent in the test-meal in about 50 per 
cent, of cases of cancer, and occult blood is usually present in the stools continuously. 
The gastric symptoms associated with cholecystitis may simulate ulcer, but the rela- 
tion of the pain to the nature and time of meals is Jess regular, and less relief is given 
by alkalis ; tenderness is present over the gall-bladder in addition to the epigastrium. 
For the differential diagnosis of other conditions causing bjematemesis, see page 569, 
and for the distinctions betucen oesophageal and duodenal from gastric ulcer, see 
pp. 549 and 579. 

Complications. — Perforation of an anterior ulcer leads to general peritonitis 
{vide p. 712). It is rare for a gastric ulcer to situated sufRdcntly near the pylons 
to cause obstruction on healing, but the swelling and cedema round a prcpylocic 
ulcer together with reflex interference with the normal relaxation of the sphincter 
often result in temporary pyloric obstruction, which disappears when the ulcer hMU 
as a result of treatment. Recurrent acatrisadon over a period of many years cl a 
large and very chronic ulcer in the body of the stomach in women may cause hour- 
glass constriction. Very chronic gastric ulcers, especially in the prcfwloric region, 
may rarely become caranomatous (p. 590), but such ulcers may form definite lumouis 
without being roabgnant. The earlier onset and absence of remission of pain, with 
the occurrence of anorexia and nroeressive loss of weight in the absence oi alkalosis, 
should suggest the possibility ot mriignant degeneration. 

CHRONIC DUODCNAt ULCER 

Symptoms.— The earliest symptom of duodenal ulcer Is generally a sense of 
discomfort or fullness 3 hours after the largest meals. Tliis is gradually replaced by 
pain, which occurs between 1 and 4 hours after evep' meal, the interval being lon^r 
the larger the meal. In the early stages, however, it is likely to occur dnly after the 
heaviest meal. It frequently wakes the patient in the early part of the night, particu- 
larly if the last meal was finished less than 3 hours before going to sleep. It is generally 
situated in the middle line rather nearer the umbilicus than the ensi/orm rartilagri 
it may radiate to the right or be situated on the right side only ; less often it is on the 
left. The pain is at first associated with a feeling of hunger and is relieved by taking 
food; it is therefore commonly known as “hunger pain”. It b also relieved by 
alkalis and when the stomach is emptied by vomiting, which is, however, rare in 
uncomplicated cases, though regurgitation of mouthfuls of scalding, very acid, fluid 
may occur when the pain is at its height. 

Consupation is almost always present. The appetite remains good, and the 
patient does not lose weight or strength. . , . 

Periods of hunger pain lasting some weeks or months alternate with penods ol 
more or less complete freedom from symptoms, TTie attacks are more common id 
cold weather than in hot, but the autumn and early spring are generally more trying 
than winter. Attacks are Uabte to be brai»ht on suddenly by worry, exposure to 
cold, acute naso-pharyngeal or bronchial infections, indigestible meals and cxccssne 
smoking or drinking. 

In the majority of cases occult blood is found in the stools. Sev'crc luemorrhage 
occurs in about 25 per cent, of cases : it always results in meJaaia and may also give 
rise to hsematemesis. 

In early cases radiography shows that the stomach is often of the short high type 
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and empties itself wih unusual rapidity. In more chronic cases reflex spasm of the 
pyloric Sphincter may lead to delayed evacaation and consequent increase in size 
of the stomach, the greater curvature of which then reaches below the umbilicus. 
Irregularity in the outline of the duodenal bulb, due partly to the deformity caused 
by ^e ulcer itself and partly to spasm, is alwayrs found. It affords evidence that an 
ulcer has been present, but unless it is tender or a deSnite niche is seen, may only 
indicate the scar of a healed ulcer. The niche formed by an ulcer on the lesser curva- 
ture of the duodenal bulb can be reaxgnised in the silhouette of the bulb ; one on 
the anterior or posterior wall can only be recognised when a radiograph b taken 
whilst the bulb is being compressed. A tcst-me5 generally shows hyperchlorhydria 
with a climbing curve, and excess of add juice in the fasting stomach and after all 
the starch has left indicates that thb b assodated with hypersecretion. The nocturnal 
fasting secretion shows a continuously high add level. 

Diagnosis. — ^\Vhen the symptoms have been present for a short time only, an 
actual ulcer may not be present, but there b a prc-ulcerative duodeniris, which 
may be assodated with a rapidly emptying duodenm bulb, no constant radiographic 
deformity and no occult blood in the stooU. It b likely to result in ulcer if not ade- 
quately treated. Excessive smoking, over-fatigue and anxiety may give rise to almost 
identical symptoms in individuals tvith hypersecretion. 

The diagnosis from gastric ulcer depends upon the later onset of pain, the greater 
relief on taking food, the rarity of vomiting, the greater frequency of a climbing hTOcr- 
chlorhydnc curve obtained tvith a fractional test-meal, the frequent situation of pain 
and tenderness to the right of the middle line, the more frequent periods of complete 
freedom from symptoms, and the results of radiogram examination, which occasion- 
ally, however, rev^ the presence of an ulcer in the stomach as well as in the duo- 
denum. Hsmatemesis without melsna b much more common in gastric than in 
duodenal ulcer, and melsna alone is more common in duodena! ulcer. The symptoms 
may closely resemble those of cholecystitis, but in the latter condition the pain is 
much less regular in its time relations, the tenderness is over the gall-bladder, and 
evidence of gall-bladder disease b obtained by cholecystography and duodenal in- 
tubation. 

Carcinoma of the pylorus may closely simulate duodenal ulcer, but the symptoms 
are more continuous, there b often more local tenderness on palpation, and there is 
much less relief with food. Recurring attacks of chronic relapsing pancreautis are 
abo difficult to dbtingubh from ulcer {p. 705), but there b usually more vomiting, 
and loss of weight wi3i pain severe enough to require morphine, usually radiating to 
the left side and often to the back. 

Complications. — ^The inflammatory swelling and spasm around a large ulcer 
may lead to obstruction, the first symptom of which b generally vomiting. This 
may rapidly clear up with medical treatment, but after a number of relapses an ulcer 
may heal with much scarring causing a cicatricbl pyloric stenosis which can only 
be treated by surgical operation. Perforation may occur, and lead to general peri- 
tonitis, or less commonly to a localbed abscess. Sub-phrenic abscesses due to duo- 
denal ulcer are always to the right of the susptnsoty ligament and may contain gas, 
Unlike those secondary to appendiciris. Penetration of the ulcer into neighbouring 
organs — chronic perforation — is a common complication particularly involving the 
pancreas. Dense adhesions may form and the surrounding mass of fibrous tissue 
nay become so hard and dense that it b difficult to dbtinguish it from malignant 
disease. Duodenal ulcers, however, never are and never beoame malignant. Hcemor~ 
rbage b a serious complication and may occur at any period of an ulcer history. 
It is often followed by a temporary relief of symptoms, but may in a few cases arise 
wthout any previous pain at all. 

The long-continued use of alkaUs and loss of chloride by perabtent vomiting may 
give rise to alkalosb, the Rest symptoms of which are anorexia, Irritabi 
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treatment is properly carried out and to provide the mental and ph^’sical rest and 
atmosphere of confidence and calm which it may be impossible to obtain at home. 

For the first 2 to 3 weeks of treatment the patient should be kept wann in bed, 
but he should be allowed up to have a bath and open his bowels, the difficulties of 
which are much reduced if the use of the bed-pan is avoided. As a role, no smoking 
is to be permitted during the period of strict treatment, but exceptions may be neces- 
sary in special cases. Mental relaxation is essential, and freedom from business or 
family worries must be achieved if possible. Judicious regulation of any work done, 
visitors allowed, etc., must be adopted according to the indiridual, and relapse during 
treatment may readily follow bad news or an unpleasant interview'. 

The less irksome the treatment and the diet can be made the more successful 
is it likely to be, and many ulcer patients have proved to their physicians that they 
are able to heal their ulcers and remain well when eating items of food which they 
like and enjoy, even though they cannot do so on diets which nauseate and disgust 
them. When and how food is eaten is at least as important as exactly what sort of 
food it is. It is now recognised that it is unnecessary to adopt any “ ladder ” sj'stem 
of daily graduated increases in diet, as onginally advised by Lenhartz, Sippy and 
others, and at all stages of treatment hunger is to be avoided, and extra milk given 
if it is required. 

Frequent feeding is the essential factor and at the start hourly feeds (Stage I) 
are often advisable or essential. In these cases 5 oz. of milk, which can be flavoured 
with tea, cocoa or chocolate are given every even hour from waking until the patient 
settles for the night, an equal quantity of custard. Junket or other milky food or white 
vegetable pur<Ie being given at the odd hours. An additional feed snould be given 
each time the patient waives during the night. Thin bread and butter, rusks and 
one or two lightly boiled or raw eggs can be added to the diet; they should be thor- 
oughly chewed, and the fluid feeds should be slowly sipped. Apple or other fruit 
jelly may be used to flavour some of the feeds, and an ounce of strained orange juice 
should be given three times a day; 50 mg. of ascorbic add should be given twice 
a day. Immediately before three of the feeds half an ounce of olive oil is taken, and 
cream may be addra to three of the^ther feeds if available. The oil inhibits the 
secretion of gastric juice ; at the same time it supplies a digestible and unirritating 
food of high nutritive value in a concentrated form. 

Not all cases require, however, such frequent feeds and many patients may be 
treated successfully from the beginning by 2-hourly feeds (Stage 2) in which solid 
meals arc given at S a.m., 12 noon and 6 p.ra., and feeds as in Stage 1 at 6 a.m. (if 
awake), 10 a.m., 2 p.m., 4 p.m., 8 p.m. and 10 p.m. The solid meals may consist 
of boiled or steamed fish, or chicken, roashed potatoes and pureed vegetables, steamed 
or milky puddings, toast, and pip-less jam or honey, plain cake, biscuits and cream 
cheese. In the third stage (Stage 3) of treatment lamb, tongue, rabbit, sweetbreads 
and liver are added, the intervals between feeds being lengthened to S ajn., 10.30 
a.m., 1 p.m., 3 p.m., 4.30 p.m., 7 p.m., 9 p.m., and 11 p.m. 

Strict treatment should be continued until the patient has no spontaneous pain 
and no tenderness or rigidity on examination. Rate of progress must be judged 
for each case, but no treatment should last less than 6 weeks and in large and chronic 
ulcers it may need to be 8 or 12 weeks or more. Healing will be quicker in young 
patients with recent ulceration, and slower in older patients or in those with a long 
tetory of relapses. In many cases Stage 2 may be adopted from the start of treat 
ment but in others Stage 1 must be ordered for the first week or 10 days. In general. 
Stage 2 is to be continued for a penod of 3 to 4 weeks or more. On this treatment 
pain generally disappears within 48 hours; occult blood in the stools may persist 
for 1 or 2 wxeks, but if it continues longer vrathout interruption in the case of a 
gastric ulcer it suggests a possible malignant lesion. Radiographic control of healing 
is advisable, particularly in the case of gastric ulcere, but with duodenal ulcers it 
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is fat less satisfactory as deformity of the duodenal cap due to scarring may rruk 

3 relation of the appearances very deceptive. There is no fixed rule wiuch can 
: exactly when an ulcer has fully hmJed, as the crater may become filled tritJi 
granulation tissue so that no niche is seen wiA the radiographs a fortnight or more 
before it is replaced by muaius membrane. Wth gastric ulcers the ^stroscope 
can determine exactly the stage of healing, but with duodenal ulcers this is of course 
impossible. 

Any ulcer which fails to improve symptomatically within 4 weeks on the a^e 
rdgime demands a full review oT the case, as it is either complicated by rveurosjs or 
other disorder (e.g. cholecystitis) or it must be considered as probably requiriog 
surgical treatment. 

Alkalis. — The use of alkalis during the period of strict treatment is probably 
unnecessary, and in large dosage may be actually dangerous. With hourly feeding 
it is better to avoid them, but wHh tne later stages of treatment an alkaline powder 
given benveen feeds three or four timea a day and last thing at night is often useful, 
especially if any abdominal discomfort or flatulence persists. Magn^ia and sodium 
bicarbonate have the disadvantage of causing a change in the reaction of the body 
fluids to the alkaline side — alkalosis — if given in overdosage, and they may also cause 
some reactionary increase in gastric secretion immediately after their ingestion. 
Aluminium hydroxide preparations (Aludrox, Lacialumfna and others) and rnag. 
trisilicate do not affect tne blood reaction at all, so may be given In almost unlimitro 
doses if desired without any danger of alkalosis. Bismuth salts and aliimin. silicic 
(kaolin) may have some beneficial action by forming an insoluble coating to the 
surface of an open ulcer. None of these preparations given in ordinary dosage 
however, appreciably depress gastric acidity for more than a very short time indeed 
after their administration. The usual dosage of mag. trisilicate is J to_ 1 drachm 
and that of alumln. hydroxide preparations 5 or 10 per cent, solutions in doses w 
1 to 3 leaspoonfuls. The latter tends to be consiipaung and the former laxative 
so that a combinarion of the two together is often very satisfactory. 

Antispasmodics.-— D uring strict treatment full doses of atropine, byoscyaminc or 
belladonna are valuable in reducing gastric motility and spasm. Atropine sulp^te 
gr. ifs is given in 60 minims of water before the 8 a.m. and 8 p.m. feeds, and a 
double dose may be given last thing at night. The dose should be increased by lO 
minims every day up to the maximum the patient can take without unpleasant dry’ness 
of the mouth or paralysis of accommodation, as dosage short of this has no inhibitory 
effect at all on the stomach. 

Sedatives. — Both mental and physical rest are vitally important factors in tl.e 
healing of an ulcer. To assist the former some sedative is advisable and phen^ 
batbitone should he given in a dose of gr. ^ four times a day from the start of the 
treatment, unless it causes undue depression or any toxic symptoms. Bromides ana 
chloral are unsuitable owing to their irritating action upon the stomach, and opium 
is not advisable owing to the danger of habit formation. 

Gastric Lavage. — ^An ulcer in the neighbourhood of the pylorus may give nse 
to obstruction enving to surrounding cederaa and inflammatory swelling with pylonc 
spasm. In such cases continuous hyperseCTcrion of gastric juice often occurs ana 
the ulcer is unable to heal, so that a cicatricial obstruction is often suspected. If, 
however, the ulcer can be made to heal the “functional” obstruction may be re- 
lieved and any scarring produced may be insufficient to cause lasting obstruction. 
In such cases gastric lavage, cither stomach tube and funnel or by Senoms 
evacuator, with complete rcmoiml of all gastric contents may be of great value. 
should be done each night at 10 p.ra., no feed having been given after 6 p.m. After 
the stomach has been emptied a full dose of alkali with a maximal dose of atropine 
is given, and as soon as not more than 3 or 4 oz. of fluid are found to be present 
on two consecutive nights, the lavage may be discontinued. 
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After-care. — ^\Vhen healing is complete, usually at the end of 6 to 8 wects, the 
patient must be advised regarding the preveotioa of recurrence. It is not diffiodt to 
cause an ulcer to heal, but the predisposing causes are still present, and the exciting 
causes ma^ still be operative unless special precautions are taken to control them. 
It is essential to give instructions in uniting for the patient to follow (vide m/ra). In 
addition help must be given him as far as possible as regards his mode of life, hours of 
work, domestic and family problems and any environmental factors which may produce 
anxiety, conflict or resentment. In hospital practice the Lady Almoner may often 
greatly help these patients, and elaborate {fieiaty instructions are usually a waste of time. 

From the beginning of treatment the swallowing of infective material should be 
kept in check as far as possible by careful dental h^ienc, and as soon as tlie patient 
is convalescent thorough treatment of the teeth should be undertaken, and he should 
subsequently have his teeth put into good order at least twice a year. Any infective 
foci in the throat and nose should also be treated. 

The patient should eat slowly and masticate thoroughly; he should acquire this 
habit during the period of observation and strict treatment. It should be impressed 
upon busy men that when they have no time to sit down to a proper meal it is better 
to drink milk or eat plain chocolate than to bolt some less digestible solid food. 
Tough meat, new bread and other articles of diet which cannot easily be chewed to 
a pulpy consistence should be prohibited. The patient should avoid the pips and 
skins of fruit, whether raw, cooked or in jam, cake or puddings, and pickles, salads 
and uncooked vegetables, such as celery ; green vegetables are best given as purees 
with butter, but spinach, which is a powerful stimulant of gastric secretion, should 
be avoided. Condiments, vinegar, and unripe and add fruit, high game, sausages 
and curry should be prohibited. The patient should be allowed to smoke only in 
strict moderation. He should remain on this regime until he has been free from 
symptoms for 2 years, and should follow it in a modified form for the rest of his life. 

During periods of overwork and espedally of mental stress, the patient should, 
if possible, spend i day or half a day a week resting and should be kept on a 2-hourly 
diet even in the absence of digestive symptoms. If he is much worried or sleeping 
badly he should be given gr. i to J phenobarbitone three times a day and sufficient 
at night to secure sound sleep. Special care should be taken to avoid infections. 
If he gets a cold, sore throat, influenza or other infection, he should remain in bed 
on a very light diet until he has completely recovered. 

The bowels should be kept regular with liquid paraffin. If this is insufficient, 
fluid preparations of magnesia may be given with it, but other aperients should be 
avoided. No strong tea or coffee should be allowed or any alcohol on an empty 
stomach ; a little diluted whisky, light wine or beer may be permitted with meals 
for those who especially desire it. 

The patient should for a time take a teaspoonful of magnesium trisilicate or alumin- 
ium hydroxide after meals and subsequently have some always available so as to be 
able to take enough to keep himself comfortable at the slightest suspicion of heart- 
bum or gastric discomfort. He must be urged to carry an alkaline tablet always with 
him and suck one at any time if pain occurs and before this has had time to “ get a 
grip ”. He should be warned of the danger of recurrence, and should be told to 
have a day or two off work on a strict diet at the 6rst indication of a return of symp- 
toms. If he docs so this may be suffiaent to ward off an attack, but if he ivaits until 
the sympiorns become fully developed, a prolonged stay in bed is likely to be required. 

The strict ulcer treatment and the post-ulcer regime can be summarised as 
follows : 

Slrict Ulcer Treatment 

Stage I 

Every even hour whilst awake 5 oz. of milk. This can be warm or cold and raav 
be flavoured with tea. 
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Every odd hour a 5-oz. feed which may be made of any of the following : 

(а) ArroMToot, Farola, Benger's, HorKcks, junket, custard. These can be nude 

more appeiisiog by the addition of red currant, apple or other fruit 
jelly, and the junket may be flavoured with chocolate. 

(б) At least two should consist of a tiiick soup or semi-solid purde of potato, 

peas, artichoke, cauliflower or parsnip. 

During the night the patient should have milk by his bedside, so that whenever 
he wakes he can take a feed. 

A rusk, plain biscuit or thin bread wlh butter or honey may be eaten with any 
of the feeds. A lightly boiled egg may be taken once or ttvice a day. 

Water may be drunk between feeds. An ounce of strained orange, tomato or 
other fruit juice should be taken with three of the drinks, and 100 mg. of ascorbic 
acid dissolved in milk should be given dally. 

A teaspoonful of atropine mklure (atropine sulphate, gr. tott in 1 dr. uyter) is 
given before the last feed, and before two or three other feeds if the acidity is high. 
The dose should be increased by 10 minims every day until an unpleasant degree of 
dryness of the mouth or paralysb of accommodation occurs : the dose should then 
be reduced to that of the pretioua day. 

Half a teaspoonful of magnesium trisiUcate in a Uttle ^vate^ witli a teaspoonful 
of 10 per cent, aluminium hydrovide may be given three or four times a day between 
feeds and last thing at night. 

No smoking during the strict treatment. 


Stage IJ 
2-hourly feeds. 
Oit waking. 
Breakfast. 


Mid-morning. 

Midday. 


2 p.m. 
Tea. 


Evening Meal. 


Bed-time. 


Mtlk, or weak, milky tea. 

Weak, milky tea, or milk flavoured with coffee. 

One egg— scrambled, poached or soft boiled { or steamed finnan or 
wKte fish, or strained porridge, cornflakes, groats or Bemax 
with black currant purdc, tvith milk and sugar. 

Toast, or bread with butter or margarine. 

Jelly mannalade, honey, syrup or jelly jam. 

Milk, flavoured with Marmitc or Ovaltine. 

Plain biscuit, bread and butter, or Madeira cake. 

Steamed fish or chicken, rabbit tripe or sweetbreads, liver, mincco 
beef or mutton, or tender beef or mutton. 

Mashed or creamed potato. 

Sieved vegetable or cauliflower tops. 

Milk pudding, baked custard, milk jelly, junket or dear jelly with 
fruit puree or light plain sponge. 

Or cream cheese, butter, cream crackers. 

Milk, flavoured, if desired. 

Weak, milky tea. 

Bread, butter or nuugarinc. 

Jelly, jam, honey, syrup or Marmitc, 

Plain biscuits, Madeira or sponge cake. 

Steamed fish, etc., as at midday, or cheese custard, cheese spagheto, 
cauliflower au gratin, or cheese potato. 

Bread, butter or margarine. 

Milk pudding, et^ or ice cream or fruit pur^e, wth milk and sugar. 
^Veak, milky tea, if desired. 

Milk, flavoured as desired. 

Bread and butter or plain biscuits. 
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Night. MiUc must be left at the bedside with an alkaline powder, but patients 

need not, as a nile, be wakened for regular feeds. If night pain 
occurs, however, he should be wakened at a time before this 
usually occurs and given a feed. If the pain is not prevented 
in this way, a conUnuous milk drip throughout the night is 
usually advisable (p. 587). 


Pott-XJUer Regime 
To be follotced permanently 

1. A meal or feed (milk, plain biscuits or chocolate) should be taken at intervals 
of not more than 2\ hours from waking to retiring, and again if awake during the 
night. 

2. Eat slowly and chew verj’ thoroughly. Adequate time should be allowed for 
meals, which must be punctual. Avoid taking a meal when tired, but rest for a 
short time beforehand if possible. When there is no time for a proper meal, it is 
better to drink some milk or eat some plain chocobte or biscuits than to bolt some 
less digestible solid food. 

3. Do not smoke on an empty stomach and not at all if you have any indigestion ; 
it is best to avoid it altogether. 

4. During periods of overwork, and especially of mental stress, at least one clear 
day a week should be spent resting, on a strict 2*houtly diet, even in the absence of 
digestive symptoms. If you are much worried or sleeping badly, ask your doctor 
for a sedative. 

5. Special care should be taken to avoid chills. If you get a cold, sore throat, 
influenza or other infeaion, remain io bed on a very light diet until you have com* 
pletely recovered. 

6. Avoid alcohol, except (if desired) a small quantit)’ of beer, light wine or diluted 
whisky with (but never before) meals. Avoid pips and skms of fruit (raw, cooked 
or in jam) and raisins, currants, 6gs, ginger and lemon-peel in puddings and cakes, 
nuts and unripe fruit. 

Avoid raoishes, cucumber, raw celery, tomato skins; stringy French beans; 
hard peas and beans. Coarse green vegetables (cabbage, etc.) should be passed 
through a sieve. 

Avoid porridge made with coarse oatmeal and cereals and biscuits made with much 
coarse husk. 

Avoid tough or twicc-cooked meat, pork, strong meat soups and extracts and 
highly seasoned foods. 

Avoid most fried foods, espedally if fried for a long time ; avoid sausages and 
fried (chip) potatoes. 

Avoid mustotd, peppet, virvegat, oivey, pickles asvd ehutwey. IC in doubt about 
any food, remember you must not eat anything which cannot be cheued into a 
mush. 

7. One or tw’o tablets of magnesium trisilicate and aluminium hydroxide should 
be chewed urice a day between meals and also whenever the slightest indigestion or 
heartburn is felt. Noon and 4 to 6 p.m. are the times at which dkalis are most often 
required. 

8. Liquid parafEn or magnesia may be taken for the bowels if necessary, but no 
other aperient should be used without the doctor’s advice. 

9. Visit your dentist regularly every 6 months. 

10. Take no drugs in tablet form. Take no aspirin or Yeganin but, if necessary, 
powdered calcium aspirin may be taken instead. 

11. If you have a return of symptoms, go to bed on a strict diet at once. Consult 
your doctor and do not wait for the symptoms to get serious. 
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Surgical Titatmcni 

Ad operation should be advised under the following circumstances ; 

1. At the earliest moment after a perforation. 

2. For pyloric obstruction without active ulceration. 

3. For pyloric obstruction with active ulceration, if it persists after 3 weeks cf 
strict treatment by rest and diet, with evacuation of the stomach every night- 

4. For a gastric ulcer causing organic hour-glass contraction sufficiently severe 
to produce 3-hour stasis in the proximal segment. This is very rare. 

5. When the symptoms recur after one or more courses of thorough medical 
treatment followed by adequate after-treatment. The number of such courses which 
may be tried depends upon such dreumstanecs as the social position, occupation and 
place of residence of the patient. Thus the better the social position of the patient, 
the less strenuous his occupation and the less important arc occasional absences from 
business, and the warmer and more equable the climate, the less urgent ts the necessiw 
for operation. The results of turgety are least satisfactory when evacuation is npid, 
acidity is high, and the patient is young, and are best when the stomach empties 
slowly, acidity is normal or low, and the patient is over 50. Surgery on the whole 
becomes progressively more urgent in gastric ulcer the longer the condition has 
remained unhealed, whatever the age of the patient, whilst in duodenal ulcer longer 
perseverance with medical treatment U usually advisable. 

6. licewtmhage . — Surgery is very rarely advisable in young patients suffering 
from their first hamatemesis. Recurrent bleeding, however, from a proved chronic 
ulcer is usually best treated by operation, and in patients over 40 the need for this 
is greatly increased. In most cases the acute b*mOTThagc can be successfully treated 
medically (see p. 570) and operation postponed til) the patient is better able to stand 
it. In others, however, in which bleeding appears to be continuing, especially in 
older patients with sclerotic vessels, it is urgent to consider operauon early as an 
emergency and not wait too long before aslung for surgical help. If operation is 
decioed upon the patient must be given a blood transfusion in sufficient quanuty 
to bring his hsmoglobin to 70 per cent., and dehydration and shock must be over- 
come by the use of adequate fluids and salt, given cither orally or intravenously: 
the blood urea and blood chlorides should be estimated before operation if facilities 
for these are available. 

At operation an attempt should be made to resect the ulcer, or if this is impossible, 
to ligate tiic bleeding-point : failing this, a senes of sutures should be lied round 
the ulcer so as to cut off as much as possible of its blood supply. Gastro-jejunostomy 
alone ts, of course, quite useless unless pyloric obstruction is present. 

7. When for any reason it appears possible that a gastric ulcer is malignant and 
not benign (p. 589) partial gastrectomy should be performed, even if naked-eye 
appearance shows no evidence of malignancy. 

8. Though malignant degeneration of a simple gastric ulcer is rare, this change 
occurs more frequently in the prc-pyloric than in the more commonly situated lesser 
curvature ulcers, and as it is often impossible with radiography to disfinguish a simple 
ulcer from an early malignant ulcer in the prepyloric region, partial gastrectomy 
should be performed in ml cases of prepyloric ulcer which do not rapidly respond 
to medical treatment ; gastro-jejunostomy u not advisable as it is impossible to exclude 
early malignant changes even by inspection and palpation during the operation. 
Ulcers on the greater curvature arc roost often malignant and these should be te* 
sected ; the size of an ulcer is no safe guide as to its nature. 

Partial gastrectomy is the only satisfactory operation for a gastric ulcer wheres’cr 
it is situated. Gastro-jejunostomy was previously tliought to be the best opewlioQ 
for cases of duodenal ulcer with obstruction, but at the present time most physicians 
agree in advising some form of gastro-duodenal resection if tlie condition at operation 
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permits. Technical difficulties, however, be very great and if so the risk of the 
larger operation may not be justified as compared to that of simple short-circuit. 
If the gastric resection can be made high up and includes the pylorus the reduction 
in acidity is very considerable. In the case of gastric ulcer the results of gastrectomy 
are extremely good and the operative risk not high. 

Complete achlorhydria ordy rarely results, and anastomotic ulcer may follow the 
operation in a small percentage of cases. The mortality of gastrectomy is higher 
than that of gastro-jejunostomy, but the risk of recurrence of symptoms following 
gastro-Jejunostomy is not less than 30 to 40 per cent., whilst that following partis 
gastrectomy is certainly not greater than 10 to IS per cent. 

Post-£astreciomy s^ttJrome . — ^After gastrectomy in some 10 to 20 per cent, of 
patients attacks of great weakness, nausea and sweating may occur soon after eating, 
due probably to the rapid entry of food into the jejunum causing sudden distension. 
The symptoms are usually first noticed when the patient begins a normal life after 
the operation and are most likely to come on in the standing position. As a rule they 
disappear spontaneously wthin 1 or 2 years. They should be treated by glaring dry 
solid meals with, if possible, a rest lying down for a short time after eating ; as there 
is often much distress concerning the symptoms and the patients are usu^ly of the 
anxious type, a sedative is also advisable in treatment In a few patients bouts of 
diarrheea and steatorrheea, with loss of weight, ansmia and signs of vitamin defidency 
occur and in a small percentage of cases hypoglycamic attacks 2 or 3 hours after 
eating have been shown to occur. 

In spite of these occasional sequel*, the results of partial ^trectomy are good, 
and patients should return after operation to a normal mode of life and diet, except 
for somewhat restricting the size of their meals and the rate at which they eat. 

SuBSiDiART Methods of Treatment. — (a) Conttnucw milk drip : duodenal feeding. 
~The use of a Ryle’s tube, with a continuous milk drip aimed at neutralising without 
intermission ga.stric acidity, is particularly useful in cases that are resistant to orthodox 
treatment. The tube is passed through the nose and retained for 2 or 3 weeks, often 
with very little discot^ort to the patient. Additional sobd feeds may be given by 
mouth as required. 

ji) Parenteral treatment . — Many attempts at ambulant treatment of peptic ulcer 
by mjection treatment have been made, but it is unnecessary to mention these in 
detail. All act either by suggestion or through some mild non-specific protein-shock 
effect which perhaps aids slightly the healing of inflammatory processes in general. 
Gastric and duodenal extracts (entero-gastrone) and histidine (an amino acid) are 
two preparations which have been widely advocated. Non-specific injection treat- 
ment should never be given in place of thorough treatment on orthodox lines. 

(e) Vagotomy . — Section of both vagus nerves %yas originally suggested by Drag- 
stedt and has been fairly extensively performed cither through the thorax or the 
abdomen and, as mentioned previously, leads to reduction in quantity and acidly 
of the gastric juice, diminished motility of the stomach and possibly abolition of 
duodenal spasm. The operation is simple and safe, but its results have not confirmed 
its original hopes. It is now limited to patients who have developed jejunal ulcer 
after previous operations, or as a primary procedure only when combined with sornc 
short arcuit operation or pyloroplasty to prevent subsequent gastric atony, stasis 
and vomiting. 


POST-OPERATIVE CASTRO-JEJUNITIS AND ACUTE AND CHRONIC CASTRO- 
JEJUNAL AND JEJUNAL ulcer; CASTRO-COLIC FISTULA 
Etiology.— The incidence of gastro-jcjunal ulcer and jejunal ulcer after gastric 
operations depends upon the acidity of the gastnc contend following the operauon. 
It is consequently much more common after gastro-jejunostomy performed for 
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duodenal ulcer, occurring in between 20 to 40 per cent, of cases, than when performed 
for gastric ulcer, and it never follows operations for carcinoma. It is very rare in 
women. It may occur after partial gastrectomy, especially when performed for 
duodenal ulcer or gastro-jejunai ulcer, as hypercnlorhydiia persists in about 50 per 
cent, of cases. In 20 per cent, of cases the anastomotic ulcer develops immediately 
after the operation and in the majority within 2 years, though they may develop after 
as long as 20 years of freedom from symptoms. 

The condition begins with inflainmation of the anastomotic area — the neigh- 
bouring gastric mucous membrane and the first inch of the distal limb of jejunum. 
Acute ulcers, which may cause severe hicmorrhage or perforate, follow. These may 
heal spontaneously or develop into chronic ulcers. Gastro-jejunai and jejunal ulcers 
are of equal frequency. 

Symptoms. — 'The indigestion which follows gastro-jejunostomy is due in a large 
proportion of cases to an anastomotic ulcer. The commonest symptom is pain, 
which comes on soon after meals in contrast with its comparatively late onset before 
the operation, and it is generally situated to the left of the umbilicus instead of at a 
higher level and in the middle line or to the right. It is usually less relieved by alkalis 
or food than is that of duodenal ulcer, and may radiate severely to tJte back and persist, 
particularly during the night. Hasmatemesis, which is sometimes the only symptom, 
occurs in about 50 per cent, of cases, and occult blood is usually present in the stool*. 
Perforation may also occur without warning. In about 5 per cent, of cases the ulcer 
becomes adherent to the colon, and a gastro-colic, gastro-jejuno-colic or jejuno-colic 
fistula develops. This may at first cause little or no change in the symptoms, but 
sooner or later diarrhea, which is occasionally fatty, and vomiting of fasculcni matenal 
or eructation of foul gas occur. In rare cases the proximal part of the colon becomes 
obstructed and severe pain and distension from accumulated fsces results. 

A “ niche cortespondlng with an ulcer crater, can generally be recognised by 
radiographic examination when a chronic ulcer is present, but in the frequent cases in 
which recurrent acute ulcers develop nothing abnormal can be seen. Gastroscopy 
has demonstrated the frequency of acute inflammation wjtli or without erosiora_ in 
the mucous membrane on the gastric side of the anastomosis in cases in which 
nothing abnormal is revealed with the radiograph, especially when htemorxhage is 
the only symptom. Duect pressure over the stoma or the jejunum just beyond it 
often gives nse to pain. Free acid is invariably found after a fractional test-meal » 
care is taken not to allow the tube to pass through the stoma ; in many cases there is 
hypcrchlorhydria. An opaque meal can sometimes be seen to pass direct^ into the 
colon if a fistula has developed. In other cases the fistula can be recognised only 
after an opaque enema, when some of the barium is seen to pass direct from the 
colon into the stomach. 

Treatment. — Prolonged treatment of exactly the same kind as that described 
for gastric and duodenal ulcer may lead to healing and the hypertrophic gastritis, 
which often occurs around the stoma in the absence of a chrome ulcer and which is 
a common cause of recurrent htemorrhage, may also recover. Medical treatment, 
however, often fails and when the symptoms recur in spite of following a careful 
regime, the whole of the anastomotic area should be excised and a partial gastrectomy 
performed. It should be remembered that no sign of die ulcer may be visible on 
external examination, and that it » useless merely to divide any adhesions which 
may be found, as they are never responsible for the symptoms. 


TUBERCULOSIS OF THE STOMACH 
Tuberculosis of the stomach is very rare. In miliary tuberculosis the raucous 
membrane may be involved, but no sy m ptom s are produced. In advanced pulmonary 
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tuberculosis a tuberculous ulcer may form, generally near the pylorus. The symp- 
toms arc indistinguishable from the dyspepsia common in such cases, unless hasmate- 
mesis occurs ; this may, however, be due to the presence of a simple ulcer. Hurst 
recorded one case of chronic gastric ulcer and one of carcinoma, in which micro- 
scopical examination of the specimen removed at operation showed that secondary 
tuberculous infection had taken place. Both were associated with achlorhydria and 
had no distinctive symptoms, and the primary infection which was presumably present 
in the lungs was completely latent. 


SYPHILIS OF THE STOMACH 

Etiology. — Syphilis of the stomach is apparently not uncommon in America 
and some Continental countries, but it is certainly very rare in England. It occurs 
in males t^vice as frequently as in females. Its incidence is greatest between the 
ages of 30 and *10, and it may develop any time between 4 and 40 years after infection. 

Pathology. — Characteristic gummatous infiltration of the walls of the stomach, 
especially the pyloric end, has been found in specimens excised at operation and 
much less frequently at necropsy. In at least two post-mortem specimens spirochzetes 
were discovered. 

Sympfoms.— Epi^tric patn gefteraljy occurs immediately after meals j less 
frequently it is delayed as in ulcer. Fluids and small meals give some relief. Vomiting 
is common, but nausea, anorexia and anxmia arc rare. The symptoms become 
steadily worse with increasing loss of weight and strength. Hajmorrhage is very 
rare, and occult blood is only occasionally found in the stools. Achlorhydria is 

{ iresent in 85 per cent, of cases and bypochJorhydna in most of the remainder. The 
esioR is most frequently prepyloric, but pyloric incompetence owing to ngidity of 
the Outlet of the stomach is as common as pyloric obstruction, and less frequently 
an hour-glass contraction is present. A tumour is only occasionally palpable. In 
25 Mr cent, of cases other clinical signs of syphilis are found. 

The radiograph generally reveals a local or diffuse involvement of the walls, 
which lead to stiffening, diminished mobility and abnormal peristalsis. The stomach 
is generally small. Less frec^uenily there is a tilling defect and very rarely a niche. 

Diagnosis. — The possibility of syphilis should be considered when symptoms 
suggestive of cancer are present ; even if there is no history or other evidence of 
syphilis the Wassermann reaction should be tested. The diagnosis would be con- 
firmed by the rapid improvement with anti-syphilitic treatment m spite of the failure 
of other measures. 

Treatment. — Tlie usual treatment for syTihilb should be given ; it is generally 
very successful. In late cases a short-circuiting operation may be required for pyloric 
obstruction caused by cicatricial contraction if anti-syphihtic treatment has failed 
to give relief. 


CARCINOMA OF THE STOMACH 
iEtioIogy and Pathogenesis. — Carcinoma of the stomach is the most frequent 
of cancer found in the male sex, and is commonest between the ages of 45 and 
oS. When allowance is made for the number of people living at each age, however, 
it is seen that there is a steady rise in inddcnce throughout adult life. Thb incidence 
has increased during recent years and the ratio of men to women amongst people 
over 40 is approximately 3 to 1. 

Hurst and others believed that cardnoma never developed in a normal stomach, 
and it is certainly true that evidence of chronic gastritis can be found pathologically 
in the neighbourhood of the groivth in many cases. Chronic gastric irritation, in 
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the form of repeated dietetic or other insults ^sec chronic gastritis) may perhaps be 
one factor in causation, but other suscraribilittes are certainly also tnYolved. ^me 
positive hereditary history can be found in approximately 20 per cent, of cases, but 
no occupation is especially involved. Clinical and post-mortem statistics show that 
the stomach accounts for only 30 per cent, of deaths from carcinoma of the alimcntaiy 
tract in England compared with 65 per cent, in Holland and Sweden, and cancer 
of the stomach occurs in England with greater frequency in the poor than in die 
well-to-do, although the relative frequency of cancer in other organs is approii- 
mately the same in all countries and in all classes. The urban incidence is hignet at 
all ages than the rural, but esperially so in younger people. 

In a proportion of cases cancer develotw upon a chronic peptic ulcer— ulcer 
cancer. This happens much more frequently in the relatively rare prroyloric ulcer 
than in the common lesser curvature ulcer. In about 6 per cent, of chronic ulcers 
excised by operation, which appear innocent to the naked eye, small areas are found 
in the margin which show microscopical evidence of malignant degeneration, and m 
about 16 per cent, of cases of obvious carcinoma there is pathmogical or chnical 
evidence that the disease followed a simple chronic ulcer. 

Cardnoma accounts for 99 per cent, of all primary malignant growths of the 
stomach. Almost all arise from glands, and ate adenomatous, but they may be of 
various types. The most frequent type is that of an Ittcgulat infUttattng ulcer with 
a hard raised edge, but soft fungattng, polypoid or hard scirrhous (leathcr-botde) 
growths also occur. The latter me form of a diffuse rigid fibrous thickening 
of the stomach sometimes described as llnitis plastics. As a rule cardnomatous 
ulcers are of large sire when first diagnosed and any ulcer in the stomach with a 
diameter greater than 2*5 cm. radiographically should raise the suspidon of a gro\ra. 

Symptoms.— When an individual above the age of 40, who has hitherto too a 
good digestion, suddenly be^ns to suffer from gastric symptoms, the possibility of 
cancer snould always be considered, and with increasing age this ivossibiUty steadar 
increases. The nature of these symptonw depends partly upon the site of the stonia^ 
involved, but the most common one is epigastric discornfort or pain immediately 
or soon after meals. After a time the pain, which is pencrBlly doll and distressing, 
but not very acute, becomes continuous but it is still aggravated by mrals- in “ 
small proportion of cases the pain begins 2 or 3 hours after meals and is relieved 
by food, uius simulating duodenal ulcer, but there are never spontaneous remissions 
of symptoms, and in these cases achlorhydria is usually present. At an early 
the appetite diminishes, the patient having a special repugnance for meat. This is 
often the first symptom, though in ulwr-cancer the appetite may be maintained for 
some Dme. The anorexia may be associated %%ith nausea, which can also occur 
independently, occasionally as the earliest symptom. In about one-fifth of the castf 
there is a long history of symptoms suggestive of gastric ulcer, the pain having recently 
become more severe and continuous instead of intermittent. 

Though an$mia is often present, the blood picture may remain normal even in 
very extensive and inoperable growth with occult blood present in the stools.^ The 
ansmia is partly due to constant oozing from the ulcerated growth, but this^ has 
comparatively tittle effect unless actual tematemesLs or metena occurs ; ansxma ot 
this kind can be overcame by treatment with iron and, in severe cases, rcpwtco 
transfusions. It is often of the simple achlorhydric type, which responds rapidly to 
treatment with large doses of iron, but occasionally it is Addisonian and responds to 
treatment with liver in spite of the presence of a growth. Flatulence is coimnonly 
present, the brought up being as a rule odourless, but occasionally foul. Vomiting ja 
generally present sooner or later. In cancer of the cardiac end of the stomach dysphagia 
with regurgitation of food immediately after swallowing occurs, and the sjTnptoms 
may be indistinguishable from those ol a growth of the lower end of the irsophagus- 
Vomiting is commonly preceded by pain and nausea, both of which it temporarily 
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relieves, but less completely than In gastric xilcer. The vomited matter contains 
blood more often than in gastric ulcer; it often has the appearance of “coffee 
grounds ”, Hjematemesis is rare, but in exceptional cases may be the earliest sjTnptom. 
In a large proportion of cases blood constantly oozes from ^e surface of the growth, 
so that one or more of the specimens obtained svith a fractional test-meal may be 
obviously blood-stained, and all are likely to contain occult blood. The oozing is 
unaffected by diet, so that occult blood is present in every stool examined, however 
carefully the patient is dieted. The growth sooner or later involves the pylorus in 
two-thirds of all cases; the special symptoms then present are described under 
pyloric obstruction (p. 594). 

The patient rapidly loses strength and weight, the emaciation being more than 
can be accounted for by the vomiting and diminished intake of food. In the late 
stages the disappearance of subcutaneous fat, loss of elasticity of the skin, cedema 
and ansmia give the patient a characteristic cachectic appearance. A low pyrexia 
is not uncommon and is almost constant if metastases are present in the liver. 

In the earlier stages nothing abnormal is found on abdominal palpation ; but 
sooner or later a hard, moderately tender tumour is generally felL It is often most 
easily palpable when the stomach is empty, but occasionally only becomes obvious 
after meals. When the fundus or body is involved the tumour is felt descending 
from under the left costal margin, when it may sometimes be mistaken for an enlarged 
spleen. In carcinoma of the lesser curvature and pylorus the tumour lies across the 
upper part of the epigastrium. 

Radiography often shows an irregular filling defect in the outline of the stomach, 
which coiocjdes ;vith the tumour it one is palpable, and often involves the greater 
curvature. The norma! progress of the pcnstaltic \vaves is interrupted, sometimes 
before any obvious deformity is present The first radiological sign may be irregu- 
larity in the arrangement of the folds of mucous membrane seen in a radiograph 
taken after swallowing one or two mouthfuls of a suspension of barium sulphate. 
In carcinoma of the fundus, the arc formed by the gas unoer the diaphragm is irregular 
in shape and reduced in size, and the grov.th itseU may be faintly visible through the 
gas bubble. 

If there is the slightest reason to suspect cancer a fractional test-meal should be 
given. The rcsting-juice often contains pus cells in excess of the leucocytes present 
m a specimen of saliva obtained at the same time, and even if the specimen b not 
obviously blood-stained, red corpuscles are often found on microscopical examina- 
tion. In 60 per cent, of cases complete achlorhydria is present, and in at least another 
20 per cent, there is hypochlorhydria; in most cases secondary to ulcer free add 
is present, sometimes actually in excess. If pyloric obstruction and achlorhydria 
are present, but not otherwise, the resting-juice generally contains lactic add. It is, 
hoiyeyer, absent ti the stomach is v^ashed oat thproaghiy the previous evening, Jt 
b thus a product of the decomposition of sugnating food and is not a secretion of 
the growth. Moreover, the lactic add b the inactive varietj', and therefore of fer- 
mentative and not animal origin ; it may also be present in other conditions, such as 
migraine, if achlorhydria and gastric stasis arc present together ; occasionally it b 
possible to detect fragments of tumour tissue in the test-m^ sediment. 

Secondary deposits frequently occur in the liver and in 5 per cent, of cases in 
both ovaries (Krukenberg’s tumour) and the symptoms they give rise to may be the 
most prominent clinical manifestation. Direct spread to the peritoneum and omentum 
b common, and irregular abdominal masses are often palpable ; asdtes may occur 
as a result of the malignant peritonitis, and jaundice as a result of deposits in the 
liver or portal fissure causing biliary obstruction. A small gland just beneath the 
insertion of the left stcmo-masioid niusde is generally attacked ^fore any other 
cervical glands, and less frequently deposits occur in the inguinal glands. The growth 
may spread along the urachus to involve the umbilicus, where a hard nodular mass 
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the form of repeated dietetic or other insults ^see chronic gastritis) may perhaps be 
one factor in causation, but other susceptibilities arc certainly also involved. Some 
positive hereditary history can be found in approximately 20 per cent of cases, but 
no occupation is especially involved. Clinical and post-mortem statistics show that 
the stomach accounts for only 30 per cent of deaths from carcinoma of the alimentary 
tract in England compared with 65 per «nt in Holland and Sweden, and cancer 
of the stomach occurs in England \nth greater frequency in the poor than in the 
well-to-do, although the relative frequency of cancer in other organs is approxi- 
mately the same in all cxiuntries and in all classes. The urban incidence is bigWr st 
all ages than the rural, but espccaally so in younger people- 

In a proportion of cases cancer develops upon n chronic peptic ulcer— ulcer 
cancer. This happens much more frequently in the relatively rare prepyloric ulcer 
than in the common lesser curvature ulcer. In about 6 per cent, of chronic ulcen 
excised by operation, which appear innocent to the naked eye, small areas are found 
in the margin which show microscopical evidence of mali^ant degeneration, and in 
about 16 per cent, of cases of obvious carcinoma there is pathological or dinical 
evidence that the disease followed a dmple chronic ulcer. 

Carcinoma accounts for 99 per cent, of all primary malignant growths of the 
stomach. Almost all arise from glands, and are adenomatous, but they may be of 
various types. The most frequent type is that of an irregular infiltrating ulcer with 
a hard raised edge, but soft fungatmg, polypoid or hard scirrhous (leathcr-botde) 
growths also occur. The latter take the form of a diffuse rigid fibrous thickening 
of the stomach sometimes described as linitis plastica. As a rule carcinomatous 
ulcers are of large sire when first diagnosed and any ulcer in the stomach with a 
diameter greater than 2*5 cm. radiographically should raise the suspicion of a gnnra. 

Symptoms.— When an individual above the age of 40, who hss hitherto had a 
good digestion, suddenly begins to suffer from gastric symptoms, the possibility of 
cancer should ahvayfl be considered, and wih increasing sge this possibility steadwy 
increases. The nature of these symptoms depends partly upon the site of the stomach 
involved, but the most common one is epigastric discomfort or pain immedutely 
Of soon after meals. After a time the pain, which is generally dull and distressing, 
but not very acute, becomes conunuou«, but it is still aggravated by ® 

small proportion of cases the pain begins 2 or 3 hours attcr meals and is relieved 
by food, thus simulating duodenal ulcer, but there are never spontaneous remissions 
of symptoms, and in these cases achlorhydria is usually present. At an early stage 
the appetite diminishes, the patient having a special repugnance for meat This is 
often the first symptom, (hough in ulcer-cancer the appetite may be maintained for 
some time. The anorexia may be associated niih nausea, which can also occur 
independently, occasionally as the earliest symptom. In about one-fifth of the case 
there is a long history of symptoms suggestive of gastric ulcer, the pain hairing recenuy 
become more severe and condhuous instead of intermittent. 

Though ansmia is often present, the blood picture may remain normal 
very extensive and inoperable growths with occult blood present in the stools.^ 
anasmia is partly due to constant oozmg from the ulcerated growth, but this has 
comparatively little effect unless actual hsmatemests or mel®na occurs ; amenua ol 
this kind can be overcome by treatment with iron and, in severe cases, related 
transfusions. It is often of the simple achlorhydric type, which responds rapidly to 
treatment with large doses of iron, but occasionally it is Addisonian and responds lo 
treatment with liver in spite of the presence of a growth. Flatulence is commonly 
present, the gas brought up being as a rule odourless, but occasionally foul. Vormtmg 
generally present sooner or later. In cancer of the cardiac end of the stomach dysphagia 
with re^rgitation of food immedjatdy after swallowing occurs, and the symptoms 
may be indistinguishable from those of a gTO^vth of the lower end of the cesophagus. 
Vomiting is commonly preceded by pain and nausea, both of which it temporanly 
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relieves, but less completely than in gastric ulcer. The vomited matter contains 
blood more often than in gastric ulcer; it often has the appearance of “coffee 
grounds Hsmatemesis is rare, but in exceptional cases may be the earliest symptom. 
In a large proportion of cases blood constantly oozes from the surface of the growth, 
so that one or more of the specimens obtained with a fractional test-meal may be 
obviously blood-stained, and all are likely to contain occult blood. The oozing is 
unaffectM by diet, so that occult blood is present in every stool examined, however 
carefully the patient is dieted. The gro^vth sooner or later involves the pylorus in 
two-thirds of all cases; the special symptoms then present are described under 
pyloric obstruction ^p. 594). 

The patient rapidly loses strength and weight, the emaciation being more than 
can be accounted for by the vomiting and diminished intake of food. In the late 
stages the disappearance of subcutaneous fat, loss of elasticity of the skin, cedema 
and anxmia give the patient a characteristic cachectic appearance. A low pyrexia 
is not uncommon and is almost constant if metastases are present in the liver. 

In the earlier stages nothing abnormal is found on abdominal palpation ; but 
sooner or later a hard, moderately tender tumour is generally felt. It is often most 
easily palpable when the stomach is empty, but occasionally only becomes obvious 
after meals. When the fundus or body is involved the tumour is felt descending 
from under the left costal margin, when it may sometimes be mistaken for an enlarged 
spleen. In carcinoma of the lesser curvature and pylorus the tumour lies across the 
upper part of the epigastrium. 

Radiography often shows an irregular Biting defect in the outline of the stomach, 
which coincides with the tumour if one is palpable, and often inwlves the greater 
curvature. The normal progress of the penstaltic waves is interrupted, sometimes 
before any obvious deformity is present. TTie first radiological sign may be irregu- 
larity in the arrangement of the folds of mucous membrane seen in a radiograph 
taken after swallowing one or two mouthfuls of a suspension of barium sulphate. 
In carcinoma of the fundus, the arc formed by the gas unoer the diaphragm is irrewlar 
in shape and reduced in size, and the growth itself may be faintly visible through the 
gas bubble. 

If there is the slightest reason to suspect cancer a fractional test-meal should be 
given. The resting-juice often contains pus cells in excess of the leucocytes present 
in a specimen of saliva obtained at the same time, and even if the specimen is not 
obviously blood-stained, red corpuscles are often found on microscopical examina- 
tion. In 60 per cent, of cases complete achlorhydria is present, and in at least another 
20 per cent, there is hypochlorhydria ; in most cases secondary to ulcer free acid 
b present, sometimes actually in excess. If pyloric obstruction and achlorhydria 
are present, but not otheivvise, the resting-juice generally contains lactic acid. It is, 
hon’eier, absent if the stamsch is %vssked <ntt thomaghly the previous evening. It 
is thus a product of the decomposition of stagnating food and is not a secretion of 
the growth. Moreover, the lactic acid b the inactive variety, and therefore of fer- 
mentative and not animal origin : it may abo be present in other conditions, such as 
migraine, if achlorhydria and gastric stasis arc present together : occasionally it b 
possible to detect fragments of tumour tissue in the test-meal sediment. 

Secondary deposits frequently occur in the liver and in 5 per cent, of cases in 
both ovaries (Krukenberg’s tumour) and the symptoms they give rise to may be the 
most prominent clinical manifestation. Direct spread to the peritoneum and omentum 
b common, and irregular abdominal masses are often palpable ; ascites may occur 
as a result of the malignant peritonitis, and jaundice as a result of deposits in the 
liver or portal fissure causing biliary obstruction, A small gland just beneath the 
insertion of the left stemo-mastoid musde b generally attacked before any other 
«rvical glands, and less frequently deposits occur in the inguinal glands. The growth 
may spread along the urachus to involve rite umbilicus, where a hard nodular mass 
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con be fc!t. A rectal examination should altvays be made, as a deposit is not infre* 
quently present in the rccto-vcsical or recto-vaginal pouch at a comparatively early 
stage. 

Per/oralion may occur, general pentoaitis being usually prevented by the presence 
of old adhesions, so that a local abscess forms j less frequently the colon becomes 
involved and a gastro-colic fistula results, the patient then rapidly dying from emacia- 
tion due to constant frecal vomiting and severe diarrheea. 

Other terminal complications arc suppurative gastritis, pylephlebitis, suppurative 
parotitis, thfombo-phlcbitis migmns, septic pneumonia, empyema and infective 
endocarditis. 

Diagnosis. — Apart from the history and the ^scovery of a tumour, radlologlal 
examination is the most important means of distioguishing a growth from other 
gastric disorders, the most characteristic signs being rigidity and irregularity of the 
mucosa, an intragastric filling defect, or a definite ulcer crater. The latter may be 
difficult to distinguish from a beniga ulcer, but is often larger, more ragged and 
irregular and is usually antral or prepyloric. Ulcers on the greater curvature are 
usuSly malignant. The leather-bottle stomach U narrow, rigid and tube-like, and 
ahoivs no peristaltic movements. In gastric ulcer the pain begins only at an inten^ 
after meals, and if present when food is taken it is temporarily relieved, whereas in 
cancer the pain generally begins directly after meals and is rarely relieved by fwd. 
In the group of cases in which duodenal ulcer is simulated, the absence of periods 
of freedom from ajiuptoms, the presence of achlorhydria and the radiogram appear- 
ance should prevent a mistake in diagnosis. Pernicious anosmia may closely simulstfi 
a growtl) of the stomach 5 the mcgalocytosis and high colour index arc chawctcnstic 
of the former, and the presence of occult blood in the stools is distinctive of the 
latter. It should, however, be remembered that in rare cases pernicious anffrma 
may be associated with carcinoma of the stomach. Gastroscopy is, as a rule, only 
indicated when radiography is indefinite, but may be of great value in demonstrating 
the nature of an ulcer, whose edges may show the raised nodular indurated appear- 
ance characteristic of carcinomatous infiltration. It is especially indicated in any case 
of gaswic ulcer which fails to respond satisfactorily under medical treatment _ In 
late cases the diagnosis may have to be made from cirrhosis of the liver with asatM. 
from heart failure, or from growths in the pancreas or colon with secondary deposits 
in the peritoneum. 

Prognosis. — The average duration of life after tiic appearance of the first symp- 
tom is a year. Temporary improvement and considerable gain in weight may occur 
as a result of rest and careful dieting. Death is most frequently due to exhaustion ; 
in other cases it results from one of Inc complications already mentioned. The results 
of surgery are disappointing, and the operation mortality of total gastrectomy is at 
least 25 per cent, ; some guide to prognosis can be obtained if the tumour after 
resection can be graded for malignancy by the pathologist. If the patient is still 
alive 5 years after operation, liis expectation of life is then tiie same as for the noriMl 
individual. Of those cases in which resection is possible at operation, not more than 
15 to 20 per cent, are likely to be alive after 5 years, but only about one-quarter 01 
all cases are resectable when first diagnosed. The prognosis is better m, older patients, 
whilst in cases occurring in men under 30 it is almost hopeless. 

Treatment. — ^Medical treatment is only palliative. In some cases the posl-ul«r 
regime with alkalis may keep the patient comfortable, and small semi-fluid feeds 
are often all that can be tolerated. Gastric lavage may give relief, and an acid mixwre 
may sometimes help to improve appetite. A sedative mixture or aspirin powders 
are generally suiHcicnt to control pain for a time, but if morphine is required tliere 
should be no hesitation in giving sslaige a dose as is needed. ^ , 

An operation should be performed ui all cases in which^ there U no evidence 01 
secondary deposits or involvement of glands beyond those in the immediate neigh- 
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bourhood of the stomach, unless it is found impossible to improve the patient's 
condition sufficiently to hold out any hope of success. If anxmia is present it should 
be treated before operation with large doses of iron, and, if necessary, blood trans- 
fusion until the hafmoglobin percentage is SO. When the pylorus is obstructed, the 
stomach should be washed out every morning and evening for a week before opera- 
tion and large quantities of saline solution given by rectum. With proper prepara- 
tion and bold and skilful surgery many apparently inoperable tumours can be com- 
pletely removed. If secondary deposits make a radical operation impossible in a 
case of pyloric carcinoma, much relief may follow gastro-jejunostomy. Small nodules 
in the liver are not a o)ntraindicatiaa to partial gastrectomy, as Aey may grow so 
slowly that the patient remains quite comfortable for many months after the operation. 
Total gastrectomy combined with an cesophago-jejunostomy has a mortality of 20 to 
30 per cent., but may give remarkably successful results in suitable cases. 


HOUR-GLASS STOMACH 

A gastric ulcer situated on the lesser curvature may give rise to spasm of the 
corresponding segment of drcular muscle hbres, which leads to a depression or 
" indsura ” on the greater curvature, like a 6nger pointing at the " niche ” on the 
lesser curvature. The degree of spasm varies with the activity of the ulcer, but a 
slight spasm may persist after healing is complete. It never gives rise to suffident 
obstruction to cause stasb or increased perist^is in the prodmal segment It may 
disappear on vigorous massage or after strongly contracting the abdominal muscles 
and sometimes, but not 8ln*ays, after the administration of atropine. A less persistent 
spasm may occur as a reQex result of duodenal ulcer, disease of the gall-bladder and 
appendidtis. 

Cicatrisation of a very chronic gastric ulcer may produce an hour-glass con- 
striction. This hardly ever occurs in men, the large majority of cases being in women 
with such a high threshold of sensibility to pain that, though they may luve had an 
ulcer for 20 or 30 years, they have never complained of indigestion of suffident 
severity to raise a suspidon of the presence of organic disease. The frequency of 
hour-glass stomach has steadily diminished during the last 25 years and the condition 
is now rare, probably omng to earlier diagnosb and better medical treatment. In 
SO per cent, of cases found post mortem the ulcer has healed completely and is re- 
placed by a scar. The comparatively rapid healing of a lesser curvature ulcer by 
medical treatment, however large the ulcer may be, never results in an hour-glass 
stomach, a period of many years \Wth alternating periods of activity and spontaneous 
he aling being essential for its development. The obstruction caused by an hour- 
glass contraction trith s still active nicer is aJirays exaggerated by the presence of 
spasm, so that the narrowing found at operation is often much less than would be 
suspected from the radiograph. 

One of the two hour-glass stomachs Huist records in men was caused by a b:md 
passing from an ulcer on the lesser curvature to the omentum; the amstriction 
disappeared when this was divided. Hour-glass constrictions caused by cancer and 
syphilis are extremely rare. 

Symptoms.— In organic hour-glass stomach a history of comparatively shght 
indigestion occurring intermittently for many years, possibly with one or more 
hsemorrhages, can almost always be obtained. The symptoms arc similar to those 
of pyloric obstruction due to ulcer, with the exception that the amount vomited is 
generally less, and greater relief is obtained on lying down. There is no vbible peri- 
stalsis iinTp«ig the proximal segment is unusually large. The diagnosis is impossible 
without radiographic examination. In contrast wth the hour-glass constriction 
caused by spasm, the neck passes from a point above and to the right of the lowest 
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part of the proximal segment. If an active ulcer is present, the niche produced by 
the crater is seen on the lesser curvature. 

Treatment. — If no niche is present and the upper sac of the stomach is empty 
tvithin 4 hours, the patient often ke^ perfectly well by following the “ post-ulcer 
regime ” (p. 585). If the ulcer is still active, surgery is indicated. When the con- 
striction is sufficiently narrow to produce definite stasis in the proximal sac, a gasiro- 
gastrostomy should be performed, or if this is Impossible and there is little or no 
stasis in the proximal s.ac, a partial gastrectomy. As an hour-glass constriction is 
occasionally associated with pyloric obstruction, the condition of the pylorus should 
always be investigated in case a gastro-jejunostomy is required in addition to a gastro- 
gastrostomy. 


PYLORIC OBSTRUCTION 

/Etiology. — Pj’Ioric obstruction may be organic and incurable medically or 
functional and curable. Organic obstruction of the pylorus or duodenal bulb is 
caused by the contraction of fibrous tissue formed during dcatrisation of an ulcer in 
its neighbourhood, 85 per cent, being duodenal and 15 per cent, prepyloric. Two- 
ihirds of all cases of carcinoma of the stomach imoh e the pylorus, ryioric ohstnic- 
tinn is said to result from chronic gastritis as a result of hyrpertrophy of the mucosa 
or generalised sclerosis of the mucosa, aubmucosa and musevtUr coats. Syphilis is 
a very rare cause of pyloric obstruction. In infants, obstruction may result from 
hypertrophy of the pyloric sphincter (p. 596). 

External pressure very rarely causes pyloric obstruction, and simple adhesions 
between the pylorus and the neighbouring viscera do not, as a rule, Interfere with 
the passage of food into tiie duodenum. In exceptional cases, however, cholecystim 
may lead to such strong and extensive adhesions with the pylorus that a ctmm 
amount of obstruction results. Gastroptosis never causes pyfotic obstruction Uct 
Visceroptosis, p. 710). 

The (edema and congestion round an active duodenal or prepyloric ulcer may 
cause severe obstruction, which disappears when the ulcer heals as a result of treat- 
ment. In such cases the obstruction is exaggerated by the presence of spasm of the 
sphincter, which may also occur reflcxiy with an ulcer on the lesser curvature and 
with cholecystitis. In rare cases a benign pyloric hypertrophy occurs in adults and 
causes delayed gastric emptying (see bdow). 

Symptoms. — In the early stages attacks of severe pain may occur at varying 
intervals after meals owing to the violent peristalsis of the stomach in its attempt 
to overcome the obstruction. Later, nothing more than an unpleasant sense of fuU- 
ness is expcnenced, especially after meals, but if frequent vomiting prevents the 
stomach from becoming much distended, attadws of pain are likely to persist. With 
an ordinary diet vomiting occurs rreularty every day, but this characteristic symptom 
is less marked if the patient takes food which leaves little or no solid residue. The 
vomiting generally occurs at first In the afternoon or evening ; but in the later stages, 
when dilatation has supervened, large quantities are vomited several limes a day and 
often during tlie night. Articles of food may be brought up which have been eatw 
many hours or even days before. The odour is sour in non-malignant and foul m 
malignant cases. Excessive fermentation and putrefaction may give rise to offcnsvsc 
eructation, and in rare cases this is the first symptom noticed by the patient, especially, 
but not exclusively, in malignant obstruction. Wasting is progressive, and the_ tissues 
become abnormally dry and inelastic. The patient has generally little appetite, but 
complains of great thirst. The urine is scanty, and obstinate constipation occurs. 

Pyloric obstruction occasionally ^ves rise to tetany and to symptoms simulating 
unemia, but although there is a considenble rise in the blood urea the condition is 
caused by chloride deficiency and alkaloris and not renal insufficiency. 
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In addition to the symptoms already enumerated, others depending upon the 
cause of the obstruction, such as ulcer or caronoma, are, of course, also present. 

Pyloric_ obstruction leads to distension of the stomach. The signs of this, together 
with the distinctions between the malignant and non-malignant cases, are considered 
in the section on the examination of tte stomach. 

Prognosis and Treatment. — ^The treatment of organic pyloric obstruction is 
surgical. It is useless to waste time in well-marked cases with prolonged lavage or 
other medical treatment, as the improvement which follows operation is rapid and 
progressive. The immediate mortality is, however, high unless operation is preceded 
by preliminary medical treatment, which is essential in all cases to overcome dehydra- 
tion and alkalosis. The stomach should be completely emptied every night and small 
quantities of custard, junket, vegetable purdes and other soft, easily digestible foods 
vdth as much salt as possible, but very little fluid, given during the day. As much 
fluid as possible should be given per rectum, at least 3 to 4 pints of saline being run 
in either by a drip or as a 15 to 20 oz. injection every 6 hours. The blood urea must 
be estimated and intravenous fluids given if this is high ; the urinary chlorides or, 
if possible, the plasma chlorides should also be estimated and if below the normal 
level of 560 mg. per cent., nonnal or half-normal saline should be given in imounts 
depending upon the degree of deficiency. The blood protein level may be low from 
prolonged starvation and vomiting, and a transfusion of plasma is an important help 
if this is the case. In severe cases potassium deficiency may follow the continued 
vomiting and is suggested by unduly severe prostration, low blood pressure and 
changes in the electrocardiograph tracing. Operation must be postponed until de- 
hydration is overcome, the electrolyte balance restored and the urine output and 
intake are balanced. 

When the obstruction is only partial and an active ulcer is present, the effect of 
medical treatment of the ulcer snoutd be tried, as the obstruction may be largely due 
to the surrounding inflammation, which disappears when the ulcer heals, and when 
healing is rapid the scar generally gives rise to no obstruction. 

BENIGN HYPERTROPHY OF THE PYLORUS 

Etiology and Pathogenesis. — Pyloric hypertrophy in adults is rarely congenital. 
In most cases it is associated with recurrent gastric ulceration, but in some it appears 
to follow prolonged nervous dnpepsia. In a few cases it is associated with chronic 
cholecystitis or appendicitis. The pyloric muscle is thickened and the pyloric canal 
elongated but not rigid. 

Symptoms. — The symptoms resemble those of duodenal ulcer but are usually 
more closely related to anxiety or excitement than to eating. Pain is not so severe 
as la ulcer and may he quite absent. The main symptom is vomitir^, which is often 
periodic and may date from childhood. Nausea is marked. The diagnosis can only 
be made radiographically, when the narrowed and elongated pyloric canal can be 
seen; no fixed ulcer defomuty may be demonstrable, but this does not always mean 
that an ulcer is not present. Some gastric dilatation may result. The condition 
must be distinguished from malignant hypertrophy of the pylorus, which is due to 
an infiltrating carcinoma of the pyloric antrum and which converts the pylorus 
into a narrow inflexible tube through which no peristaltic waves can be seen to 
pass. 

Treatment. — ^Treatment as for ulcer should be advised, with sedatives such as 
Amyul, gr. •§ t.d.s., but if there is any doubt as to the benign nature of the condition, 
laparotomy must be advised without delay. At operation a partial gastrectomy is 
usually advisable as the results of gastro-enterostomy are less successful and the 
exact nature of the condition cannot always be determined with certainty by sight and 
feel at the operation. Thosias Hunt. 
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CONGENITAL HYPCBTROPIIY OP THE PYLORUS 

Synonym, — Uj’pertrophtc Pyloric Stenosis. 

Definition. — ^This is a disease of early life, formerly believed to be a rarity, but 
now recognised as of not uncommon occurrence. It consists essentially in a great 
thickening of the pylonis, leading to gastric stasb, with all the symptoms ^at result 
from such a condition. 

Etiology. — ^The pathogeny of the disease is still obscure. The theory that it is 
simply a congenital malformation is not in harmony with the clinical facts, and die 
most generally accepted view is that it results from an overaction of the pyloric 
sphincter, the consequence of a iaric of co<ordinatlon between the gastric and pyloric 
mechanisms. There is some reason to suppose that the Anglo-Saxon and Teutonic 
races are more affected by the disease than the Latin, but it is exceptional to get a 
history of other cases having occurred in the family. Boj3 are affected at least four 
times as often as girls, and in a remarlcably high proportion the patient is the first 
child of the family 

Pathology. — The most striking change is an immense thickening of the pylorus, 
due to overerowth of its circular muscle-fibres. The stomach is dilated, its muscular 
coat somewhat hypertrophied, and the mucous membrane in a state of catarrh. The 
other post-mortern appearances are those usually met with in inanition. 

Symptoms.— The child has usually been bom at full term, after a natural labour, 
and in the mrioxity of cases has been breast fed. For a week or two or longer all 
goes well, and then vomiting sets in. The vomiting is “ projectile ” in character, 
me stomach contents being violently shot out. The vomit is usually larger in quanti^ 
than the last meal, and is often mixed witli mucus; the presence of any blood m il 
is very rare. Meanwhile the child steadily loses weight, but does not look really I11| 
and maintains his stren^h and activity. The bowels are obstinately constipated, and 
the motions small and dark. 

The roost important diagnostic sign of the disease is the palpation of the pyloric 
“ tumour With experience man^ believe that this is always possible although not 
necessarily at the first attempt The stomach should be empty, washed out uiih 
normal siine if necessary. The examiner sits comfortably at the left side of the 
baby and with a warm left band palpates the tight upper abdomen. The index finger 
should be on the liver edge and the next finger dips around the rectus towards the 
vertebral column. A feed U started and usually the pylorus is found as a round 
tumour, described as like the end of the nose felt through a blanket It tends to 
harden and soften as waves of peristalsis reach it As the stomach fills with the f«d 
I'isi&fe gastric pemtahis appears. On inspection of the abdomen, uaves of contraction, 
can be seen sweeping across its upper part from left to right Sometimes three such 
ivaves can be seen at once, each being about the size of a golf ball. If they are sluggish 
in appearing a little gentle sumulation below the left costal margin will often succeed 
in eliciting them. 

Complications and Sequels. — ^The complication most to be dreaded is the 
supervention oi an infective diarrlwra, which in these cases is apt to prove tiXai. 
Some degree of biochemical disturbance is also apt to develop in severe cases. There 
are no sequche of the disease ; if recovery takes place, it is complete and permanent, 
and, indeed, many of the patients ultimatriy attain a degree of health and develop- 
ment beyond the average. The hypertrophv of the ovlorus disaDoeam. 
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is remembered. The vomiting is distinguished from that of indigestion by its pro- 
jectile character, and the co-existence of constipation is characteristic. Palpation of 
the thickened pylorus is diagnostic. Visible peristalsis is suggestive but may be 
present in a \vasted infant without true stenosis. Mild cases of pyloric spasm may 
simulate true stenosis, but in these the symptoms are less severe, and waves of peri- 
stalsis are indefinite. The patient is often a girt. Stenosis of the duodenum from 
congenital malformation may simulate pyloric stenosis, but the symptoms in the 
duodenal cases date from oirth, and bile is present in the vomited matter. A 
radiographic examination sometimes helps in the diagnosis. 

Prognosis. — It is very difficult to estimate the chances of recover}’ or the relative 
merits of different forms of treatment statistically. Much depends upon the severity 
of the particular case, but in general it may be stated that no case is so severe that 
recovery is impossible. Cases treated in private do much better than those seen in 
hospital. 

Treatment. — There are two methods of treatment — medical and surgical. 
Medical treatment consists in washing out the stomach once or twice daily with 
normal saline, and carefully regulating the feeding. If breast milk is not available, 
a half-cream dried milk with the addition of dcxtnmaltose is the best substitute, and 
should be given in quantities of I or 2 02 . every 2 or 3 hours, depending upon the 
degree of vomiting. Atropine methyl nitrate (Eumydrin) (1 to 5 ml. of a freshly 
prepared I in 10,000 solution or by a lamella placed under the tongue) is the best 
anti-spasmodic. If under this treatment the vomiting ceases, and the weight begins 
to rise, good and well. If not. or if the symptoms have set in early and with great 
severity, operation should be had recourse to, Rammstedt’s plan of splittmg the 
pylorus longitudinally being the procedure to be preferred. 

Alan hfoNCRtETF. 


ACUTE DILATATION OF THE STOMACH 

Etiology.— -After operations, especially for acute abdominal conditions, and much 
less frequently in the course of acute infections, especially pneumonia, the stomach 
suddenly becomes greatly dilated owing to a complete loss of tone. The dilatation, 
which is often much aggravated by severe aerophag}’, leads to obstruction of the 
duodenum by the mesentery at the point where the latter crosses it, and the dilatation 
then becomes extreme. 

Symptoms. — The abdomen is very distended, large quantities of dark but not 
fecal fluid are vomited but the stomach is never completely emptied. The patient 
rapidly becomes very collapsed, " Black vomiting ” after operations is almost always 
due to acute dilatation of the stomach, and not to the intestinal paralysis with which 
it is often associated. 

Treatment. — The stomach should be kept empty by aspirating through a Ryle’s 
tube kept continuously in position, however ill the patient may be. Notiung should 
be given by the mouth, but sabne solution should be injected continuously by intra- 
venous drip to replace the fluids withdrawn. If recovery does not occur in 3 or 4 
days, a jejunostomy should be performed, the patient being fed through the stoma 
till the stomach contracts to its normal size. 


DUODENAL ILEUS 

Etiology. — ^hlinor degrees of duodenal obstruction are not infrequent and may 
be due to a number of causes. In some cases a congenital or an Inflammatory band 
Constricts the duodenum which then becomes hypertrophied and dilated above the 
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constriction, causing stasis of its contents and later atonic distension. In others the 
third part of the duodenum becomes occluded fay the root of the mesentery carrymg 
the superior mesenteric artery, which compresses it between this and the venebrai 
column. Such obstruction is usually intermittent, but may become continuous and 
almost complete in which case an extreme degree of mega-duodenum may result. 
\\Tiere the obstruction is due to an inflammatory band this usually results from a 
healing ulcer and is dense and thick, in contrast to congenital bands whldi are thin 
and translucent. 

Symptoms. — The symptoms of duodenal ileus may closely resemble those of 
pyloric stenosis. In severe cases vomiting and pain may be violent, but more usually 
there is an irregular complaint of central epigastric fullness with feelings of dlttension 
and nausea, and increased discomfort 1 to 2 hours after eating. There is often relief 
of symptoms after vomiting and a striking and characteristic feature is the rdation- 
ship of the sjtnptoms to poaitioir. Patients often discover for themselves that they 
are more comfortable lying on their face with slight pressure on the abdomen, or in 
the knee-chest position, and frequently resort to this position to obtain relief, la 
some cases attacks similar to migraine ocoir, in which severe headache, nausea and 
vomiting occur with an abrupt and compiele cessation as if something had been 
released in the abdomen as soon as the vomiting ends. Most patients arc worse if 
they hate much standing to do, and in a number the symptoms first arise after a 
period of worry or anxiety in which loss of weight has occurred. For this reason 
they are often thought to have an emotional origin and to be hy'sterical in nature. 

Diagnosis. — Ouoaenal ileus must be diagnosed from duodenal ulcer, pybne 
stenosis, migraine and from nervous dyspepsia. There are rarely any abnormal signs 
to be found, but there is sometimes a pendulous abdomen and evidence of 
loss of weight. A barium meal examination roust be carried out in the erect position 
when a dilated duodenum may be seen with an obvious constriction, but this is not 
always demonstrable, as the condition is intermittent and radiographic exan^ti^ 
may be quite normal. A duodenal ulcer is present in association with the ileus in 
some 20 per cent, of cases. . 

Treatment. — In minor degrees of ileus reassurance as to its nature and the reutl 
which patients feel when they are no longer regarded as “ neurotic ” may be all thst 
is required. Advice as to position with raising of the foot of the bed at night and some 
light abdominal massage arc useful, but abdominal belts or supports are of no value. 

In diet small meals are advisable, but if the patient has lost weight it is important 
to try and regain this by a high calorie intake. When pain and vomiting are pro- 
nounced and radiographic examination sho^vs definite duodenal enlargement, lapara- 
totny is to be advised when adhesi*'ns may be severed or> if necessary, a duodrao- 
duodenostomy or duodenojejuncalomy pcifomicd according to the exact conditions 
found. 

DIVERTICULA OF STOMACH AND SMALL INTESTINE 

Gastric diverticula are very rare. If present they are usually small and arise close 
to the ccsophageal opening. In a few cases an acquired traction div’crticulora may 
form as a result of adhesions followii^ healing of a ^tric ulcer, but other diverticula 
of the stomach are congenital, and no treatment is, as a rule, required. 

Diverticula of the small intestine are found in between 1 and 2 out of every 1,000 
necropsies. Except for the duodenum they almost all occur in the jejunum, 
they are usually multiple, whereas duodenu direrticula are most often single. The 
majority arc congenim in origin and consist of pouches on the free border of the 
intestine, which are made up of all the intestinal layers, but in the duodenum they are 
more often acquired, being found mainly in the second part as the result of a hemial 
protrusion through a weak spot in the miiscularis mucoss. TTiey occur espcdally 
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near the opening of the common bile duct and are often difficult to demonstrate cither 
radiographically or at post mortem. They are most often found in women over the 
age of 50 and as a rule do not cause any symptoms. In rare cases perforation or 
hxmorrhage may occur, but more usually any symptoms produced are due to an 
associated duodenal ulcer. Indeed many cases reported radiographically as diverticula 
prove at operation to be large ulcer craters. 

The symptoms of duodenal diverticula, if they occur, resemble those of duodenal 
ulcer, but it is important to exclude other causes carefully before attributing such 
symptoms to tlie diverticulum. This is most likely to be the case if the diverticulum 
is large, and if on radiographic examination it retains the barium after the duodenum 
is empty. It is uncommon for diverticula of the third part of the duodenum to 
cause symptoms. 

Diagnosis is only possible by radiographic examination. 

Treatment is surgical, if it can be shown that the diverticulum is causing symptoms 
of sufficient severity, but the operation may be a difficult one and removal a formidable 
undertaking. 

Thomas Hunt, 

DISEASES OF THE INTESTINES 

INTRODUCTION 

I. THE FUNCTIONAL DIVISIONS OF THE INTESTINES 

1, The mall inlettines.— In the duodenum the food is mbced with the pancreatic 
juice, which is essential for the digestion of protein and fat, and with bile, which 
promotes the absorption of the products of fat digestion. In its passage through the 
small intestines the chyme is mixed with the succus entcricus, which contains entero- 
kinase, which activates the pancreatic ferments, and invertase, mahase and lactase. 
The chyme passes rapidly tnrougli the jejunum and most of the ileum, in the last 
12 in. of which it remains for a considerable time. The terminal ileum indeed forms 
an “ ileal stomach ”, in which the greater part of the digestion of protein, fat and 
carbohydrate takes place and the products of digestion are absorbed. 

2. The proximal «/on.— Observations on patients with caecal fistui® show that 
about 500 g. of semi-fluid chyme, containing 90 per cent, of water with very small 

a uantitics of sugar, fat, salts, coagulablc protein and of the soluble products of their 
igestion pass through the ileo-cxcal sphincter in a day. Water and all the soluble 
constituents of the chyme which reach the caecum arc absorbed there or m the ascend- 
ing colon and proximal half of the transverse colon, which may therefore be regarded 
as the “ colonic stomach ”. 

5. Tiie iista\ coion . — -Tne p^rsTC ctAon acts as a ston^itrase lor feces, to Wnic'n 
they are conveyed through the transverse colon, the descending colon and the iliac 
colon when digestion in the colonic stomach is complete. Here they remain until 
the time for defxcation arrives. 

4. The rectum . — The rectum has the important function of maintaining the regular 
evacuation of feces. It is empty except immediately before defecation. The dis- 
tension of its walls when feces enter it produces the sensation which prompts the 
individual to perform the voluntary acts which help the efficient performance of 
the defecation reflex. 


II. THE INTESTINAL MOVEMENTS 
The movements of the intestines have two main objects : (I) mixing the food 
with the digestive juices and bringing them into contact wth the mucous membrane 
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which absorbs the products of digestion and water ; and (2) propulsion of its contents 
from the duodenum to the rectum, and of the indigestible residue of the food from 
the rectum. 

J. T}te mall intestines . — In the small intestines peristalsis and segmentation take 
place simultaneously, the former with the object of propelling the chyme into the 
“ ileal stomach ”, and the latter wth the reject of mixing the food with the di^dve 
juices and exposing it to as large an area of mucous membrane as possible. In the 
jejunum and greater part of the ileum peristalsis is the predominating motor activity, 
but when the ileal stomach is reached it ceases almost completely and segmentation 
becomes extremely active. After a varying interval peristalsis becomra active again, 
and as the ilco-cecal sphincter relaxes with the arrival of each peristaltic wave, the 
ileal stomach empties its contents into the cxcum. 

2. The colon . — ^Wlien the colon is examined after an opaque meal it appears to 
be completely immobile. In spite of this, both segmentation and peristalsis occur 
under normtd conditions, but their character differs considerably from the corre- 
sponding movement in the small intestine. Peristalsis occurs in the form of “ nuss 
movements ** about three times a day : a single very powerful peristaltic ware 
travels slowly along a considerable part or even the whole length of me colon, push- 
ing in front of it most of the contents. Deep segmentation movements, whidi w 
too slow to be visible with the naked eye, can be recognised by comparing radio- 
graphs taken at 3-minute intervals and often in those tSicn at intervals of a single 
minute. Segmentation is the result of the ceaseless activity of the muscularis mucos*, 
the normal haustration ’* of the colon seen in the radiogram being produced by 
projecting folds of mucous membrane. As a result of the continuous segmentation 
(n the colon much of the water and all of the soluble constituents of the food and the 
products of their digestion which have escaped the small intestine are absorbed.^ 

The chyme leaves the ileal stomach very slowly except during and immediately 
after meals, when, as a result of a gastro-ilco-cacaf reflex, freq^uent peristaltic waves 
pass down the terminal ileum to the ileo-caecal sphincter, wbich opens widely as 
each wave reaches it. The cliief stimulus to mass peris^sis of the colon is a gastro- 
colic reflex. On comparing these events it becomes clear that the ileal stomach passw 
its contents into the cccum when it is necessary that it should be empty for the 
reception of the food coming down from the stomach after a meal, and that me 
colonic stomach similarly evacuates itself to leave room for the reception of the 
contents of the ileal stonuch. 


in. DEFECATION 

During defscation the contents of the pelvic colon, together with any fsces 
which may be present in the descending and iliac colon, pass into the rectum. The 
distension of the rectum causes it to contract as a whole Just like the bladder and at 
the same time causes reflex relaxation of the sphincter anl, so that the contentt of 
the rectum are evacuated. Simultaneously the contents of the escum and ascending 
colon pass into the tiansvttst colon, whilst the contents of the latter pass into the 
pelvic colon. 

Normal defecation depends upon a conditioned reflex. The infant is taught at 
an early age to empty his bowels directly he is placed on a chamber. The act qmckly 
becomes a purely reflex one, and it conUnues to be so when he grows older and the 
chamber is replaced by the seat in the w.c Breakfast by itself gives rise to a simpl® 
gastro-colic reflex. Sitting down on the fa miliar seat in the w.c. is, however, the start- 
ing-point of the more elaborate conditioned reflex, which produces the most cfflcient 
gastro-ooUc reflex of the day, in which the whole colon from cfficum to the rectum 
takes part. In the healthy adult defecation remains to a great extent a conditioned 
reflex. It is enough to sit down in the accustomed place, perhaps witli a pipe and a 
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nwspaper, for the reflex to begin, often mthout the ** call to defecate ” — the perineal 
sensation produced by the entry of feces into the rectum — and without the voluntaiy’ 
stimulus produced by the increased intra-abdominal pressure caused by descent of 
the diaphragm and contraction of the abdominal muscles ; these arc, however, with 
the final contraction of the levator ani muscles, always brought into action to help in 
the complete expulsion of the feces. 

Failure to open the bowels on the first day of a holiday is not due, as is popularly 
supposed, to the “ hard water” of the locality, deficient exercise in a train or on 
board ship, but to the unfamiliar w.c. and perhaps the unusual hour of getting up— 
or the absence of getting up — such small changes being enough to upset for the 
moment the delicately adjusted conditioned reflex. 


EXAMINATION OF THE INTESTINES 

SIZE, SHAPE AND POSITION OF THE COLON 

The ascum and iliac colon are the only parts of the bowel which are always 
palpable under normal conditions. In very thin people and in patients with very lax 
abdominal muscles the whole colon except the splenic flexure and the pelvic colon 
can often be felt. Apart from these conditions the colon may become palpable when 
in a state of spasm or when filled with faeces, and tumours involving it can often be 
recognised by abdominal examination. In all intestinal cases a rectri examination 
must be made ; by this means not only the rectum but also part of the pelvic »ion 
can be palpated. For further investigation of the size, shape and position of the 
whole colon in the erect as well as the horizontal posture a radiographic examination 
after a barium meal h essential. The pelvic, descending and iliac colon cannot 
always be seen satisfactorily, as they may be full onl^ in the early morning, and defeca- 
tion empties them completely before it is convenient to maic a radiographic exam- 
nation. 


MOTOR FUNCTIONS 

(fl^ Palpation. — In every case of intestinal disorder an abdominal and rectal 
examination should be made. No medicine or enema should be given during the 
preceding 24 hours. The quantity of faeces present in each part of the colon varies 
greatly according to the time at which meals are taken and dcfaecation occurs. In 
a normal person whose bowels are satisfactorily opened after breakfast, the whole 
of the colon is empty during the greater part of the morning, though a thin layer of 
soft feces may cover the wall of the caecum and perhaps the ascending colon and so 
render them partially opaque to the radiograph if a barium meal u'as taken 24 hours 
earlier, and a small quantity of semi-solid feces may be present in the distal part 
of the transverse colon. Between 3 and 4 hours after breakfast the emeum begins to 
fill ; the filling becomes much more rapid after lunch, so that in a short time the 
ascending colon also becomes filled. During the rest of the day palpation shows the 
cajcum and ascending colon, and often the proximal part of the transverse colon, 
to be filled with soft feces, and the resonant note which is generally obtained on 
percussion over the right half of the colon in the morning is replaced by a dull note 
tn the afternoon. . , . , , , i. 

In the early morning the rectum is empty, but the pelvic colon can be felt through 
the anterior rectal wall to be filled with solid scybaJa, which sometimes extend up- 
wards into the iliac and the descending colon. On getting up, but often onJy alter 
breakfast, the pelvic colon empties some of its contents into rectum, givmg rise 
to the “ call to defalcate ”. From this moment until defecauon has occurred is the 
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only time in which the rectum of most normal individuals is filled witli feces. At 
other times it is empty, and a proctoscope shows that there is not even a trace of 
feces adherent to tlie mucous membrane. In defecation the whole of the colon 
beyond the splenic flexure empties itself. Consequently the descending iliac and 
pelvic colon arc empty during the whole morning, except that feces may be con- 
veyed during defecation from the transverse colon into the lower part of the pelvic 
colon, and more may arrive from the proximal colon with the mass peristalsis occum'ng 
after lunch. Apart from this, the pelvic colon is generally empty or almost emptt 
until after tea or more commonly after dinner, when another wave of mass peristalsis 
fills it with the contents of the colon from the neighbourhood of the hepauc flexure 
and the proximal half of the transverse colon. 

If the rectum is full of feces and the patient has no desire to defecate, dyschezis 
can be diagnosed (see p. 60S). If the feces are soft it is clear that there can have 
been no delay in the passage to the rectum, such as is likely to have occurred if it 
contains hard and dry scybala. When the rectum is empty but the pelvic colon can 
be felt through tlje anterior rectal tvall to contain scybala, the form of dj’sehezia 
which is due to inability of the pelvic colon to empty its contents into the rectum is 
present. In severe rases hard scybala may also be frit in the iliac and perhaps the 
descending colon. 

{b) The Citaucoal Method. — giving two or three charcoal lozenges with 
some food 8 hours after defecation and observing after uhat interval black feces 
are passed, the total time taken in their passage through the alimentary canal can 
be ascertamed. 

(c) Radiographic Examination.— 1. Otuique mea/.— The only reliable means of 
determining the race of passage through the various parts of tfie alimentary canal 
is a scries of examinations with the radiograph. If the bowels have not been spon- 
taneously opened the morning before the opaque meal is to be taken, an enema should 
be given in the etening. It is important to discontinue the use of all aperients 
for at least 48 hours before the first examination, as the intestinal fancUons might 
otherwise be observed whilst still under their influence instead of under naturri 
conditions. No aperients and no cnemata should be used till the examination is 
firushed, but the patient should make an attempt each morning to open his bovvcis 
naturally. If the attempt Is successful, the stools should be examined to ascertain 
whether any of the barium has been evacuated. The patient should follow his usual 
occupations and take his ordinary diet. An examination should be made in the 
morning and evening of each dav until all or most of the barium has been passed in 
the feces or has reached the rectum. Normally o barium meal reaches the terminal 
ilium from 4 to S hours after ingestion, whilst the rate of colon Wling is extremely 
variable, barium continuing to enter the transverse colon intermittently for some 
4 to 24 hours after it has first started to do so. 

2. Opaque enema . — ^Although an opaque meal is the best means of obtaining 
information of the motor functions of the colon, an opaque enema generally 
eaiUftc ajiii mnte exact infotmatino. coocecomg tbft pcissihlt piesenccy degree and 
position of a stricture, especially in the iliac and pelvic colon, which often cannot be 
satisfactorily examined by the former method. The patient lies on his back, and the 
barium sulphate suspension is tun in from a container at a pressure of between 2 and 
3 feet through a valveless Higginson's syringe connected with a rubber tube intro- 
duced just within the rectum, the syringe being used, when necessary, to help the 
passage of the fluid with light pressure. It often reaches the emeum in 2 minutes 
and almost invariably within 5 minutes. When the examination is complete, part 
can be run out through the tube, the rest bring evacuated in the ordinaiy manner. 
A turther radiograph is then made. Additb^ information, especially as to the 
presence of polypi, can often be obtained by injecting air into the colon after the 
greater part of the opaque enema lias been evacuated. 
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An organic stricture of the colon generally obstructs the passage of the fluid, the 
shadow ending at the seat of the obstruction, which can be overcome only incom- 
pletely or not at all by waiting an additional 10 minutes, by increasing and decreasing 
the pressure of injection, by massage and by changes in posture. The flow of the 
enema is often prevented in cases of grow^ before there is any clinical evidence 
of obstruction ; such a hold-up, with or without a marked filling defect in the colon 
may be present even when there is diarrhrea or the bowels still act normally and an 
opaque meal passes through the colon without delay. This is probably due to the 
occurrence of a spasmodic contraction of the bowel, which occurs at the seat of 
obstruction as soon as the enema reaches and distends the part immediately below it. 

A barium enema may be the only way in which, the presence of diverticulosis and 
diverticulitis may be detected, but it must not be forgotten that growths in the rectum 
low enough to be felt by the finger may not give any sign of their presence by radio- 
graphy. 


EXAMINATION OF FAECES 

The consistence, smell, colour and reaction of the stools when no aperient is 
being taken should be noted, abnormal acidity indicating excessive fermentation and 
abnormal alkalini^ excessive putrefaction. The presence of mucus with solid stools 
is not in itself a sign of disease, but if h is mixed with blood or pus or present with 
fieces which are unformed though no aperient has been taken, some or^nic disease 
is almost certainly present. The presence of mucus with hard scj'bala or with soft 
stools obtained after the use of an aperient is due to the normal reaction of the colon 
to a mechanical and chemical irritant respectively, mucus being secreted in order to 
protect the mucous membrane. Red blood by itself may come from hxmorrboids 
or a rectal polyp ; if associated vrith mucus or pus or both, ulceration or cancer of 
the colon or rectum must be present. The brighter the colour of the blood the lower 
is its source. The presence of pus indicates disease of the pelvic colon or rectum 
unless ^e stools are very fluid. For the naked-eye appearances of the stool in bacillary 
and amffibic dysentery, see pp. 114 and 276. 

Microscopic examination may reveal the presence of blood corpuscles, pus, 
aracebs or their cysts, and the ova of intestinal worms. The investigation of the stools 
for excess of food residue is described elsewhere (see p. 612). 

A bacteriological examination of the stools may show a relative excess of enterococci 
or Beet, coli, the normal inhabitants of the colon, or strains of streptococci or Bact. 
coli which are not normally present, or salmonella, dysentery or tubercle bacilli. If 
an endoscopic examination is made, a sivab should be taken from the mucous mem- 
brane^ together with any mucus or pus which may be scenv for cytological and bacterio- 
logical examination. In doubtful cases the agglutinating power of the patient’s blood 
for abnormal bacteria isolated from the stools may be tested, and special culture 
media must be employed in the search for dysentery and other organisms. 

OCCOLT BLOOD 

When blood is swallowed or is derived from an ulcer or growth in the tesophagus 
or stomach or an ulcer in the duodenum, it is evacuated in the stools partly as acid 
htematin and partly as hjematoporphyiin. Both also appear in the stools when the 
blood originates in the colon unless diairhcea is present, when the blood does not 
remain in the bowel long enough for the former to be converted into the latter. 
The chemical tests for “ occult blood ” — traces of blood insufficient to produce any 
change in the appearance of the fasces — depend upon the conversion of a substance 
with little or no colour, such as guaiac or benzidine, into a coloured substance when 
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oxidised by hydrogen peroxide in the presence of a carrier, such as hjcmatin. The 
guaiac reaction is preferable to the benzidine, as, unlike the latter, it docs not rive 
a colour-reaction when iron salts arc given by mouth ; it can, therefore, be used in 
patients with ulcer who are receiving iron on account of post-hKiaorrhagic atistrua. 
Hematoporphyrin, which contains no iron, gites neither reaction. A spectroscopic 
examination of the stools should also be made, as even considerable quantities of 
hieraatoporpbyrin, which is occasionally present in the absence of acid hamatin, 
would othenvise escape recognition, hlorcovcr, a positive spectroscopic finding is 
valuable confirmation of a positive chemical reaction, as, although it is much less 
sensitive, there is less chance of error- 

Before the stools are examined such foods as liver are exclud«l from the diet, 
but othenvise no special restrictions arc required and green vegetables need not be 
excluded. For the guaiac test a small amount of feces is macerated with glacial 
acetic acid into a thin paste. An equal quantity of «her is then added to extract the 
pigment and the ethereal extract is pour^ off, some being kept for the spectroscopic 
examination. Two or three drops of tincture of guaiac arc added to the remainder; 
a small quantity of ozonic alcohol is then poured in, and a change of colour is looked 
for at the junction of the two fluids. A ‘ positive *’ reaction U one in which a deep 
blue colour rapidly appears ; a “ feeble-positive ” reaction is one in wltich the colour 
is faint purple, blutsn or greenish. If I ml. of blood enters the stomach or intestines, 
the next day's stool will give a positive reaction. 

The benzidine test is carried out by adding some fecal emulsion to a spcdally 
prepared powder containing 25 mg. of pure benzidine with 200 mg. of barium peroxide, 
when a positive result shoivs a green or deep blue colour developing at once or within 
30 seconds. 

A positive guaiac reaction signifies the presence of occult blood. A negatiTe 
Eualac reaction proves its absence, except occasionally at the end of a period of 
bsemOTthage, when the spectroscopic test may alone be positive, as the traces of Wood 
still present may then be completely converted into hxmatoporphyrin, which giras 
a characteristic spectrum, but does not give the chemical reaction. 

By the spectroscopic test of the stools one can recognise (1) acid hromatin, which 
also gives a positive eualac and benzidine test, and (2) other Kssmoglobin derivative, 
i.e. porphyrins, which do not give a positive colour-reaction. The spectrum of add 
haimatin is so faint that it can be seen only in fairly concentrated solutions : the 
typical band of acid haematin (A 620) is found only when considerable quantities of 
blood are present in the stools. 

In the absence of harmorrhoids and rectal or colonic polypi (which may be quite 
latent) and of bleeding from the mouth, throat and nose, the presence of occult blood 
in the stools is strong evidence that an ulcer or growth is present in the oesophagus, 
stomach or intestines. It is occasionally found in gastritis, diverticulitis and in sucli 
conditions as drrhosia of the liver. 


PROCTOSCOPIC AND SIGMOIDOSCOPIC EXAMINATION 

Wherever there is any possibility of organic disease of the pelvic colon or re<^m, 
a proctoscope and, if necessary, a sigmoidoscope should be passed, after a preliminary 
digital examination. No special preparation is required but the patient roust have 
had his bow'cls emptied as completely as possible shortly before the examination. 
No aperient or enemata are necessary, but if the rectum is found to be full of fec«, 
the examination should be abandoned and repeated later 3 to 4 hours after a simple 
bicarbonate (1 per cent.) wash-out has been given. The instrument should be 
without an ansesthctic either in the knee-cibow (ivhich is the easiest), or in the left 
lateral position if the patient is easily exhausted or elderly. 
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The passage of a proctoscope requires very little experience, and sigmoidoscopy 
is practically without discomfort or danger to the patient provided the examiner 
avoids using any force in passing the mstniraent and has had adequate instruction 
in the technique required. 

Proctoscopy may show the presence of ulceratit'e colitis, in irhich the rectum 
is usually involved from the outset, and is the last part of the bowel to recover ; 
it will also enable growths to be seen as far up as the pelvic-rectal flexure. It is 
essential to pass a sigmoidoscope in any case of suspected malignant disease if nothing 
abnormal is seen proctoscopically, and in cases of amabiasis the fuller examination 
is also advisable. In these cases swabs may be taken direct from any ulcers seen, 
and scrapings made with a sharp spoon examined at once under the microscope, 
may show amcebjs when ordinary’ stool examinations have failed to do so. This 
is also true of rectal schistosomiasis in which the o\a of the sdiistosoma may be only 
found from scrapings of the rectal ulcers, and without which diagnosis is impossible. 


FUNCTIONAL DISORDERS OF THE INTESTINES 

CONSTIPATION 

Definition.— Constipation may be defined as a condition in which no residue of 
the food taken during one day is excreted within the next 48 hours. 

iEtioIogy and Pathology.— Constipation may be due to (1) the passage through 
the colon being delayed, whilst defscation is normal — colonic constipation; (2) the 
evacuation from the pelvic colon and rectum beuig inadequately performed, whilst 
the passage through the colon is normal— dysebezia ; and (3) insufficient formation 
of f£ces. 

1. COLONTC CO.SSTIPATION, — Delay in the passage of faces through the intestines 
is due to their motor actii ity being deficient, or to the force req^uired to overcome 
some obstruction being tnsuUicient. The motor activity of the colon may be dimin- 
ished owing to defident reflex activity, inhibition or uncontrolled and irregular action. 
It is rarely if ever due to actual weakness of the muscular coat. The reflexes which 
m.tlnt3in intestinal activity may be reduced owing to Jack of mecbanicai and chemical 
stimulants in the food, or to some endocrine deficiency as m hypothyroidism. The 
inhibitory sympathetic nerves may be stimulated centrallj by depressing emotions, 
and reflexly in painful diseases and injuries of any part of the body, but particularly 
of the abdominal and pelvic viscera. 

Painful colon spasm may he induced reflexly by the presence of mild irritants 
in the colon of a patient with an abnormally excitable nervous system — sp^tic con- 
stipation. Such an irritant may be the abnormally hard and dry f$ces which result 
from dyschezia, or from insufficient consumption of water, or its excessive loss in 
tlie urine or sweat, such as may occur in Europeans living in the tropics. Spasm 
may result from irritation by organic adds in intestinal carbohydrate dyspepsia, in 
which constipation may alternate with diarrlxEa. Spastic constipation is a constant 
symptom of diverticulitis. The reflex may also be exdted by disease in other parts 
of the abdomen, espedally the gall-bladder and appendix. Similar spasmodic oto- 
traction of tlie intestines occur as a result of excessive smoking and m lead poisoning. 

The Work to be done by the intestinal musculature is excessive when an organic 
obstruction such as stricture, adhesions or volvulus narrows or blocks the intestinal 
lumen. 

2. Dyschezia. — Djschezia may be due to inefficiency of tlie defecation reflex, 
to abnormally hard and bulky feces requiring excessive force for their evacuation, or 
an obstacle to effident defecation, such as spasm or congenital or acquired strictures 
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of the anal canal. DyscheaJa due to meffident defecation is the most common cause 
of severe constipation. It often originates in neglect to respond to the call to defajcate 
owing to laziness, insanitary condition of the w.c. or false modesty. The conditwned 
reflex upon which defecation normally depends is gradually lost. The rectum 
dilates so that an increasing quantiqr of feces is needed to produce the adequate 
internal pressure required to give the sensation of fullness which is the natural all 
to defecation. Finally the sensation is lost completely. But the patient is still 
capable of emptying his rectum if he tries. He has, however, by now often eonrinced 
lumsclf that he cannot get his bowels to open unless he takes cnemataor such enormous 
doses of aperients that the fluid feces practically act as enemata. He suggests to 
himself that his rectum is powerless to act by itself, and soon tlie dyschezia becomes 
in part a psychological inhibition. 

In many individuals the sensation of a full rectum is ignored because It does not 
occur at their usual time for defecation, so that after a while a rectal tolerance is 
developed; in sucli patients it is important to instruct them to empty their bowel 
in accordance with their sensations ratlier than with the supposed rules of a once-a- 
day convention. 

Dyschezia may be due to various other causes, such as weakness of the voluntary 
muscles of defecation, the assumption of an unsuitable position during defeation 
and voluntary inhibition from fear of pain in diseases oi the anal canal, such as a 
fissure. But whatever the primary cause, the final result is the same. The conditioned 
defecation reflex is lost, and the incomolete evacuation of the rectum results in the 
accumulation of feces and consequent ailatab'on of the rectum. 

Careful training is required from earliest infanev in order to develop the defea- 
tion reflex, and neglect of this is the cause of the dvsehezia of infants, io whom the 
slight additional distension produced by the introJ^uction of a finger or a piece of 
soap into the rectum results m an adequate stimulus. _ 

The rectal muscle-sense is abolished or defective in diseases of the spinal cord 
in which the defecation centre itself or the fibres connecting it with the brain are 
involved, 

3. The third great class of constipation is due to the quantity of feces formed 
being insufficient to produce an adequate stimulus in the pelvic colon and rectum, 
and to a less extent m the rest of the colon. The insufficient bulk of feces is due to 
an inadequate quantity of food residue reaching the colon as a result of anorexia, 
or of msophageal or pyloric obstruction, or to unusually complete digestion and 
absorption of an abnormally low-residue diet. 

Symptoms. — Many people regard themselves as ill if they do not have one action 
of the bowels a day, afthough this is really nothing more than a convenience, hein» 
found to suit the habits and diet of the majority of civilised people. Perfect h^th 
may be maintained by individuals who defecate regularly two or three times a day, 
and by others who obtain an evacuation once in 2, 3 or more days. The 
so long as defecation, when it docs occur. Is complete, can no more be regarew 
as diseased titan those otherwise nonnal people whose hearts beat only 40 or 5U 
times a minute. Many, however, although they may suffer no inconvenience for a 
considerable time, finally develop symptoms due to fecal accumulation, gradually 
increasing quantities of feces being retained. For practical purposes, therefore, an 
individud may be considered constipated if bis bowek are not opened at I^t on<~ 
in every 48 hours. A less frequently recognised variety of constipation is that in wmen 
insufficient feces are excreted, although the bowels may be opened every day, often 
more than once, a condition analogous to retention of urine \rith overflow. 

It is important to distinguish the symptoms of constipation from those of me 
ootidilions w fuch give rise to it. There is mtle evidence in support of the view th^ 
toxic absorption in constipation is a cause of the headache, fatigue, anorexia, furred 
tongue or mental symptoms which are so often attributed to it. The majonty ol 
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such symptoms are wthout doubt psychooeurodc and attributable largely to the 
anxiety caused by the supposed dangers of faulty bowel action. Some may be a 
direct reflex effect due to overloading and distension of the rectum, as is supported 
by their immediate disappearance after defecation, and the fact that they may be 
^erimentally simulated to some extent by filling the rectum with tow or distending 
it wth a rubber balloon in normal individuals. 

Fscal retention is a common cause of intestinal flatulence and colic. In rare 
cases a fecal tumour may form, generally in the pelvic colon, and give rise to obstruc- 
tion. A fecal accumulation in the rectum may cause hemorrhoids, pruritus ani, 
catarrhal proctitis and neuralgic pains in the perineum, back and down the legs. 
Hard feces make defecation painful, and their passage may give rise to anal ulcers. 

Diagnosis. — It is comparatively rare for a patient to consult a doctor on account 
of constipation without having already attempted to cure himself with aperients. 
But no accurate diagnosis can be made until it has been ascertained whether he is 
actually constipated at all. The symptoms generally ascribed to auto-intoxication 
caused by intestinal stasis are often really produced by purgatives, which lead to the 
excessive production of toxins by hastening the half-digested contents of the small 
intestine into the caecum, where fermentation and putrefaction are consequently 
increased. Purgatives also cause the contents of the transverse, descending and pelvic 
colon to be fluid instead of solid, so that absorption of toxins continues throughout 
the whole length of the bowel instead of in the caecum and ascending colon alone. In 
spite of his probable protests the patient is instructed to see what happens if no drugs 
are taken for 3 days, an effort being made to open the bowels cacn morning. In 
many cases he loses his abdominal pain and his so-called toxic symptoms. The bowels 
are often opened daily, in which case a diagnosis of hysterical pseudo-constipation 
can be made— hysceried because the patient had suggested to himself, as a result of 
faulty education aggravated by the reading of pemiaous advertisements, that he was 
constipated and required aperients to keep himself well. In such cases explanation 
of the physiology of his bowels and the origin of his symptoms with persuasion to 
try and open his bowels regularly each morning without artificial help results in cure. 
In some cases, however, the patient does not succeed in opening his bowels, although 
he may feel more coi^ortable than when he was taking drugs. A second abdominal 
and rect^ examination should then be made. If no sign of organic disease is present 
and the rectum is found to be filled with feces, dyschezia can be diagnosed {vide 
supra). 

In severe cases it is advisable to investigate the motor activity of the intestines 
radiographically, a barium meal being given after the patient has discontinued 
taking aperients. Great care must be taken, however, in interpreting the wide normal 
variations in the passage of barium in different indivaduals. Thus, ileal stasis should 
6c diagnosed only if no trace of barium has reached the cccum 6 hoars 
opaque meal, or if a considerable quantity of barium-containing chyme is still in tlie 
end of the ileum 6 hours after evacuation of the stomach is complete. If most of the 
barium is still in the cacura and ascending colon at the end of 24 hours, stasis is 
present, even if a little has passed to the more distal parts of the colon ; but a faint 
shadow of the cecum is often visible in normal individuals even 3 day’s after the meal. 
If the splenic flexure is reached in 24 hours, but barium is still in the colon at 72 hours, 
there must be stasis in this part of the bowel. In dyschezia most or all of the barium 
has accumulated in the rectum in 24 hours. In pelvic colon dyschezia a simibr 
accumulation occurs in the pelvic colon, but the rectum remains empty'. 

Treatment. Under no drcurastanccs should the patient fail to make an effort 

to open his bowels after breakfast, even if he feels no desire to do so, and a call to 
defecation felt at any other hour in the day should be obeyed at once. Suflident 
time should be spent over the act of defecation, and it is often advisable to pay two 
visits to the w.c. at short intervals, perhaps before and after breakfast. In order to 
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prevent the temptation to hurry over defecation, the closet should be clean, deroid 
of smell and sulficiently warm in winter. In dyschezia tvith weak abdominal muscles 
a footstool, 9 in. lower than the seat, should be provided. In many cases of dyschwia 
no treatment is required beyond explaining to the patient the nature and cause of 
his condition, and persuading him to give up aperients and to make an effort to empty 
his rectum, which he must realise is quite capaole of doing its work. By perseverance 
it is very often possible to re-devclop the lost condition^ reflex upon which norma! 
defecation depends. 

It is most important to sec that sufficient food is taken, as cons^ation is often 
as much due to its insuffident quantity as to its unsuitable quality. The diet should 
contain an increased proportion of vegetable foods, especially those which contain 
much cellulose and organic acids. Fresh or dried fruit should be taken three times 
a day, and green vegetables or salad should be eaten at lunch and dinner. Stewed 
prunes taken at breakfast are cspcdally valuable. Porridge and cream and whole- 
meal brown bread are also useful. Sumdent fluid should be drunk ; a glass of water 
taken on rising in the morning often helps the bowels to act after breakfast. 

The majority of cases of constipation can be cured without drugs if proper treat- 
ment is instituted at a sufJidcntly early stage. In dj'sdiczia purgatives act only when 
fluid stools arc produced, colic and toxic symptoms often resulting and a consi<terabU 
quantity of fluid and nutritive material being wasted. In the treatment of diseases 
which are aggravated by coexisting constipation, purgatives should^ be regular!^ 
given. They are also useful for making the stools soft when straining at stool is 
accompanied by danger, as in patients with heart disease. In colonic constipation, 
when advice and dietary treatment prove insufficient, purgatives must also be used, 
but an effort should be made to dispense with them at the earliest possible moment 
The stool produced by an aperient Mould be nonnal in size and consistence, and tha 
dose should be so regulated that ooe stool is passed every day. It should cause no 
pain or discomfort and should not irritate tne intestinal mucous membrane suffi- 
ciently to lead to Uie appearance of mucus m the stools. An infusion of senna pods 
in cold water is particularly useful, as senna acts on the colon alone, and the dose 
can be regulated from day to day by the patient An attempt should be made at 
intervals to reduce the number of pods by one at a time, until finally none may be 
required. Accurately standardised extracts of senna are also useful and simpler to 
regulate. , . . 

The bulk of the feces may be increased by the administration of an uni^tatiug 
vegetable mucilage, such as Isogel or coreme derived from psyllium seeds which pass 
through the intestines without undergoing decomposition or absorption. Thew 
preparations are valuable when the feces are hard and dry, and in dyschezia the soft 
stools which result from their use arc expelled with less difficulty than ordinary 
feces. From a teaspoonful to a tablespoonful of paraffin or double the dose of a 
plain 50 per cent, paraffin emulsion may be taken immediately after one, two or three 
meals every day, to act as an intestinal lubricant, or a teaspoonful of Isogel or coreme, 
which absorbs water to form a bulky gelatinous mass which becomes intimately 
mixed with the faxes, may be taken with one or more meals in addition to ox as a 
substitute for paraffin. Half a tumblerfvd of water must be taken after each dose 
of Isogel, otherwise it may cause sev'cre pain in the chest or epigastrium. 

The majority of cases of moderately severe constipation arc more or less cumo- 
larive, excess of feces being always present in tbc large intestines. It is therefore 
necessary that the colon should be completely evacuated before other metlio^ oi 
treatment are adopted. This can best be done by washing the colon out with Jj or 
2 pints of warm water run into it from a douche-can or funnel at low pressure through 
a soft catheter inserted just beyond the anal canal. The regular use of en^ata, 
PJorabicres douches and of continuous lavage with many pints of fluid are 

^Jiarmful both from a physical and psydiclc^cal point of view. 
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It is essential in treating dyschczia to keep the rectum and pelvic colon empty, 
so that they may in time regain their normal tone and contractile power. This can 
be accomplished by the use of glycerin suppositories or of a I-oz. enema consisting 
of equal parts of glycerin and water every morning, if a prolonged attempt to defxcate 
naturally has proved unsuccessful. The streng^ of the enemata should be gradually 
reduced by replacing a drachm of the glycerin by water every other day until only 
%vater is used. As a rule the normal defecation reflex and with it the tone and contrac- 
tile power of the rectum slowly return, 

^Vhen dyschezia is due to inability of the pelvic colon to empty its contents into 
the rectum, 6 oz. of parafiin should be injected on going to bed and retained during 
the night ; the bowels are then generally opened wthout difficulty in the morning. 
If, however, they fail to act, a plain water enema should be given. 

When the sphincter ani is in a condition of spasm as a result of inflamed hajmor- 
rhoids or an anal ulcer, or when the anal canal is congenitally too narrow or a stricture 
has followed an operation for hemorrhoids, relief can be obtained by dilating the 
passage by means of diathermy applied locally through a conical electrode. 

Regular exercise in the open air is a useful means of preventing constipation, espec- 
ially in individuals who follow a sedentary occupation. When any of the voluntary 
muscles of defecation arc weak, considerable benefit can be gained by the perform- 
ance of remedial exerdses every morning and evening. Special attention snould be 
devoted to the levator ani muscles, cspcdally in women in whom the pelvic floor 
has been injured during parturition, and in cases in which there is any tendency to 
prolapse on straining at stool. Stasis In the proximal part of the colon may be 
benented by massage applied directly to the affected part. 


DIARRH<EA 

Definition. — Diarrhaa is a condition in which unformed stools are passed. 
Defscatlon generally occurs several times in the day, but mere frequency of oefeca* 
tion is not marrheea, for this may even be associated with constipation. The bulk 
of feces excreted in 24 hours is generally excessive, but this again may occur 
without diarrhoea, as excessive feces are occasionally formed when the passage 
through the alimentary canal is not abnormally rapid. The one essential factor in 
diarrhoea is the abnormally rapid passage of the food residue through the alimentary 
canal. 

Etiology. — 1. Excessive Stimulation of Motor Activity. — The most com- 
mon cause of diarrheea is the presence in the food of excess of the mechanical and 
chemical stimulants of intestinal activity. Thus ov'cr-indulgence in green vegetables, 
salads and especially unripe fruit is a familiar cause. Chemical irritants may also be 
swallowed in* decomposing food, as in some cases of fish and meat poisoning, but 
food may also cause diarrheea by giving rise to a bacterial infection of the intestine 
(see p. 119), Diarrheea very frequently results from the habit of taking aperients, 
either in exe»ss of what is required for the correction of chronic constipation, or even 
when the bowels left to themselves would act quite norm^y. 

Chronic diarrheea is a common sequel of Ac acute diarrheea following infection 
with a pathogenic organism which gains access to Ae intestines in esntaminated food 
or Water, and it may follow acute general infections such as influenza. In some cases 
Ae infection is derived from a septic focus in Ae mouth, nose or pharyme, and in 
rare cases recurrent subacute appendicitis is Ae source of a chronic infection of the 
colon. Some i^ective bacteria, such as those of Ae Salmonella group, act chiefly 
on carbohydrates and may leael to esccssixx fennentation. OAcrs, such as strepto- 
cocci and various anaerobes, act on proteins and lead to putrefactive diarrheea. Severe 
intestinal carbohydrate dyspepsia (p. 629) may give rise to chronic diarrheea or 
20 
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alternating constipadon and diarr!i<£3, and defident digestion of proteins, resultiaj 
from either gastric or pancreatic insufHcienty, may lead to a non-lnfective putre- 
factive diarrheea. Deficient digestion of fat and deficient absorption of fatty adds 
and soaps give rise to fatty diarrlicea (steatorrhsa) (see p. 620). 

Diarrhesa is sometimes gastric in ori^n. This gastrogenous diarrhea may occur 
when the gastric juice U deficient or absent, or rite stomach empties unduly rapidly. 
An abnormal number of organisms reaches the intestines in these clrcumstaoces, os 
the partial protection afforded by the bacleriridal action of the hydrochloric arid in 
the stomach Is lost. As in addition to the digestion of meat in the stomach the connec- 
tive tissue of meat and the cellulose of vegetables are normally softened by the hydro- 
chloric add of the gastric juice, undigested lumps of meat and fragments of vegetable 
leave the stomach and pass through the small intestine to the colon, where they arc 
liable to undergo bacterial decomposition. The irritation of the mucous membrant 
of the intestines by the insuffidently dinded fragments of food and by the products 
of bacterial decomposition leads to diarrhcca, which may become aggravated by 
secondary enteritis or entero>coIitis if the irritation is sufficiently intense or prolonged. 
Similar gastrogenous diarrheea may occur after the performance of a gastro-jejuno- 
stomy or partial gastrectomy, the food leaving the stomacli with suclv rapidity that 
the intestines are ovcnvhelraed with undigested and irritating food. 

Lastly, stimulation of intestinal activity may occur in general diseases and cause 
diarrheea such as is found in urxmia, hyperthyroidism and septicemia. 

2. OVER-EXCITADILiry or the NEUnO-MOSCirUAR Meciianis.m ivhicji control 
THE Intcsttnac Movements.— -(u) Post^praadial diarrhtxa.-AJadez normri condi- 
tions the entry of food into the empty stomach gives rise to a gastro-colic refie^ 
which is the cfiief stimulus to the movements of the colon. In most individuals this 
is followed by defalcation only after breakfast, as the pelvic colon is then full, and 
the sudden passage of fmees from it into the rectum gives rise to the call to def^- 
tion. Sometimes the gastro-cohe reflex is abnormally active. This may manifest 
itself after breakfast ; a formed stool is passed first, but in the course of the next 
half-hour or hour one or more loose stools ate passed in addition. In severer cases 
the bowels are also opened after dinner and less frequently after lunch, the stools 
again being often soft or fluid. 

(A) Nervous diarrheea . — It b not uncommon for a fright to result in the immediate 
passage of a semi-fluid stool. In some patients, attacks of dbirhcca occur uhenever 
they are in any place where it would be awkward for them to relieve themselves. 
When this has once happened, it is likely to recur under similar circumstances, 
largely owing to fear that it will do so. In such cases there ate almost always other 
phobias and evidence of psychoncurosb. At the same time it must be remembered 
that diarrhtBa, whateveT the cause, tends to be worse after meals, especially break- 
fast, and b also frequently influenced by nervous factors, so that it b important to 
exclude any other primary causes before diagnosing a case as one of purely neryoia 
diarrheea. The diarrheea, for instance, of such conditions as ulcerative colitis is 
marked^ affected by the emotions, and many individuals who have lived in the tropics 
and suncred from repeated attai^ of bacillary dysentery or from amiAiasb often 
continue to be liable to diarrheea for many years after them return to a temperate 
climate, a condition sometimes described as irritable bowel. 

3. Orcantc Intestinal Disease.— -( a) ^aeritis . — ^The profuse, watery diarfhaa 
of acute food poisoning and infections such as riie enteric fevers is a result of acute 
enteritis, which is generally accompanied by acute gastritis, though the colon is 
often spared. The irntating products of the excessive bacterial activity resulting 
from the stasis in organic obstruction of small intestine give rise to enteritis ; 
consequently diarrheea and not constipation is almost always present in chronic small 
intestine obstruction. 

In these conditions the chyme from the stomach passes rapidly through the 
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small intestine and the bulky fluid contents arc evacuated by the colon almost at 
once, even though this may remain quite healthy. 

(b) Colitis , — ^Diarrhoea is a constant symptom of acute inflammation of the colon, 
except in the rare cases in which this is confined to the caecum and ascending colon. 
Thtis it is always present in ulcerative colitis and bacillary dysentery, in which the 
disease begins and remains longest in the pelvic colon and rectum, but it may be 
absent in some cases of chronic amoebic dj'sentery in which the cecum is mainly 
involved. Diarrhoea may occur in carcinoma of the colon, especially the distal part, 
before the lumen has been narrowed sufficiently to lead to feca! retention. The 
diarrhoea in these conditions is due to irritation of the bowel by the products of bacterial 
decomposition of the albuminous exudate of the diseased parts, and In colitis also to 
defident absorption of fluid by the inflamed mucous membrane. 

Symptoms. — The chief and sometimes the only symptom of diarrfacea is the 
abnormally frequent passage of abnormal stools. In small intestine diaiThma dis- 
comfort and coheky pain are often felt round the umbilicus. In severe cases of 
diarrheea, whatever its origin, discomfort or pain is felt over the whole of the lower 
part of the abdomen for a short time before the bowels are opened. It may be followed 
by a sensation of soreness, but the abdomen is neither tender nor rigid, and warm 
applications generally relieve it. At times severe colic occurs, which may be tempor- 
arily relieved each time the bonds are opened or flatus is passed. The passage of a 
large and watery stool is often followed by a feeling of exhaustion and faintness, 
which may be accompanied by sweating and coldness of the extremities and occasion- 
ally even by syncope. 

In severe cases of acute diarrbcca and in persistent cases of chronic diarrheea 
the nutrition suffers and the patient loses weight; sometimes an extreme degree of 
emaciation results. Dehydration may be an u^ent symptom. Loss of fluid, mineral 
salts and protein In the stools lead to a dry tongue, sunken eyes and an inelastic skin. 
Salt depletion may be a cause of coma and death if there is vomiting also, and the 
blood proteins may fall with the subsequent appearance of edema in severe cases. 
These symptoms are especially dangerous in chudren in whom “ summer diarrhoM ” 
may be a medical emergency of great seriousness. Prostration is often profound 
and the blood pressure may fall to 70 or less and the pulse rate rise to 130 or higher. 

Diagnosis. — ^^Vhen a patient complains of diarrheea, it is first necessary to ascer- 
tain whether the passage of f$ccs through the intestines is really taking place with 
abnormal rapidity. Many people think that frequent defascation, particularly if the 
stools are in part fluid, is suffident evidence that diarrhma is present, whereas this 
is by no means necessarily the case. The stools of e%'ery patient supposed to be 
suffering jrora diarrheea should be examined; if they are of a uniform semi-solid 
pr'fiuid consistence, true diarrhma is probably present, whereas numerous stools, if 
they are small and solid, or fluid stoofs containmg small solid fragments are against 
a true diarrhtea. In a doubtful case, 2 or 3 charcoal lozenges should be given with 
some food immediately after the boivels have been opened in the morning ; each 
stool is now examined and the time which elapses before black faeces are passed is 
noted. If charcoal is seen in the stools within 12 hours, true diarrheea is present ; 
if in less than 4 hours, the small intestine must be involved as well as the colon. If 
no charcoal appears within 4S hours, constipation and not diarrheea b present. A 
series of radiographice-taminations aftera banum meal affords a more accurate mctliod 
of determining the rate of passage through the alimentary canal, and it has the advan- 
tage of showing in what part of the bowel the rate is excessive. In s mall intestine 
diarrhora the head of the opaque meal may reach the emeum within an hour or tn o ; 
when the colon alone is involved, it arrives after the usual interval of 3 or 4 hours. 

The roost common cause of false dtaiTh<B3 b d)’schezi3. AJthougli the rectum 
b never properly ermilicd, the patient fecU a constant desire to open ms bowels, and 
as a result of his efforts a very small quanti^* of hard faces may be passed. The 
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constant presence of feces in the Tectum caBs forth the eecrciion of clear muoa. 
In slight cases there may be nothing more than a thin l^cr of mucus over the hard 
lumps of feces ; in severer cases a huger quantity of fluid mucus, which is often 
stained brovvn, is passed either alone or with hard particles of feces. In all such cases 
the discovery of solid feces in the rectum immediately after the bowels have been 
opened should remove doubt as to the diagn<»is, A growth of the rectum or pelvic 
colon, and less frequently a growth in other parts of the colon, though mdy on 
the proximal side of the splenic flexure, may lead to false dianhcea, feces being 
retained above the grotvth, whilst tlie serous and often blood-stained exudation from 
its surface, mixed with mucus produced by tiie irritant action of the exudation on 
the mucous membrane below it, are passM at more or less frequent inten'als, so 
that the patient regards himself as suffering from diarrhoea. The character of the 
stools should at once make it obvious that endoscopic and radiological examinations 
arc required, even if nothing abnormal is felt on abdominal or rectal examination. 
In all cases of dianhcea the history is of great importance in diagnosis. An acute 
onset suggests an infective cause, but emotional fa«ors must be carefully considered, 
as must any residence abroad or particular dietary indiscretions or idiosyncrasies. 
A mote gradual onset of intcnnincnl diarrhoa in a middle-aged individual, who has 
hitherto been regular or ranstipated, suggests the possibility of a growth. A careful 
abdominal and rectal examination should be made in every case. The former may 
reveal the presence of a tumour or an abnormally dilated or contracted condition of 
the colon. In any doubtful case a sigmoidoscopy should always be done, as the 
mucous membrane of the accessible part of the colon is almost invariably involved 
when diarrhtea is due to some form of colitis, and very frequently when due to 
groivth. 

The examination of the stools is of the greatest importance, as it gives %^uable 
indications for treatment as well as helping in diagnosis. In small intestbe diarrhcea 
the stools are watery, at any rate in the early stages, whereas in colonic diarrhes 
they ate unformed Gut not fluid. In acute enteritis there may be flakes of muois 
floating m fluid fsces, which is often blood-stained, and microscopical examination 
shows the presence of red corpuscles, degenerated epithelial cells and pus cells | u 
the inflammation subsides the mucus becomes cell-free and Anally disappears. Simi- 
larly the unformed, but not watery feces of an irritable colon can be distinguish^ 
from the feces of colitis by the presence of mucus, pus and blood in the latter. In 
amccbic dysentery the stools are usually senu-solid and very foul smelling with dirty 
brown mucus and dark blood, whilst in acute bacillary dysentery they often consist of 
blood and mucus only, the latter being tenacious, sticlung to the bedpan and odourl^. 

The presence of excess of starcl^ meat fibres or fat indicates a small intestine 
diarrhtra. Excess of undigested starch is found on imcroscopical examination in 
fermentative diarrheea, and of striated muscle fibres in putrefactive diarrhoa. The 
feces are often frothy and have an add smell and reaction when fermentation >s 
excessive ; they are al&alinc and have a putrehetive odour when excessive putrefacuoti 
is present. , 

Steatanhaa . — The stools passed when fat is insufficiently digested or absorbm 
may usually be recognised by their pale colour and increased bulk, but it must w 
remembered that a high stool fat content may be present in spite of a normally wloi^ed 
stool. Fjecal fat anali-sis is therefore necessary, but simple percentage esti^uom 
may be misleading unless the diet is known, since a high residue and low fat diet I'lU 
lead to a low fat percentage in the dried stool. The pale colour of sprue stools is 
generally attributed to reduction of the normal stcrcobilin to colourless stercobdinogen 
and on exposure to light such stools darken markedly in colour; it must also 
membered that pale stools may sometimes follow an attack of dysentery or other 
infection, even without any excess of fat bong present. If the excess is in the form 
of neutral fat, the stools are oily {fatty diarrheei^, and pancreatic insuffidencj’ can be 
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diagnosed ; striated meat fibres are also likely to be present. This condition b, how- 
ever, rare in the absence of jaundice caused by obstruction of the common bile duct. 
More frequently most of the fat is present as fatty acid and soaps {soap dtarrheea), 
showing that pancreatic digestion b normal, but tliat absorption is deficient. This 
may result from absence of bile salts in olKtructivc jaundice, and from the sprue- 
s)'ndrome {caliac disease in children and sprue and nan-tropical sprue in adults). 
Soap diarrhcca is also caused by obstruction of the lacteals by tuberculous, simple 
inflammatory or secondaiy malignant disease of the mesenteric glands. In the latter 
case the stools become perfectly normal on a fat-free diet, the digestion of meat and 
vegetable food being unaffected. In soap diarrhcca almost all the caldum in the food 
combines with fatty acid to form calcium soap and the blood calcium is consequently 
diminished, so that tetany may result. In children growth is greatly impaired, and 
deformities result from the softness of the long bones. The inability of the intestines 
to absorb fat may be associated wth deficient absorption of sugar, iron, protein 
and vitamins A, B, D, E and K, causing anjcmia, neuritis and severe malnutrition 
(malabsorption sj'ndrome). 

Additional investigations. — A bacteriological examination should altvays be made 
in the hope that the nature of any infection which is present may be discovered, but 
except in the early stages this is often negative, even in infective cases. 

The blood sedimentation rate should be measured in doubtful cases, as in nervous 
diarrhcca it is likely to be within normal limits, whereas if it is raised organic disease 
is more likely to be present. 

A barium enema should never be allowed to replace careful clinical and especially 
rectal examination, but is a valuable means of diagnosis in djarrhen, especially in 
cases of suspected carcinoma of the colon, even though a rectal g^o^\th may be missed 
by thb method. A barium enema will also indicate the degree and extent of an 
ulcerative colitis, and the presence of diverticula. Radiography after a barium meal 
may also indicate typical changes in sprue, regional ileitis and other small mtestine 
disorders. 

Prognosis.— The prognosis of diarrhcca depends upon the cause. The liability 
to nen’ous diarrhcca often remains tliroughout life, but considerable improvement 
and even a cure can result from treatment. Unlike other forms of diarrhcea, it rarely 
affects the general health and is chiefly troublesome on account of the inconvenience 
it causes. 

Treatment. — ^Thc specific treatment of diarrhcca roust depend upon its cause, 
but much may be done symptomatically for the relief of the patient. 

Acute stage. — The patient should be kept warm and at rest in bed until the attack 
lias subsideef. If it is due to food poisoning and he is seen within 12 hours of the 
onset, he may be given hourly doses of mag. suipb. (1 drachm) for 3 or 4 doses, to 
clear the irritant maCerial out of the small as (Fell as the large infesfrne, unless the 
diarrhcca is so severe that it appears probable that this has already occurred. No 
food should be given for 24 hours or even longer in severe cases, but the patient may 
drink as much water as he likes. Sweetened arrowroot made with water should then 
be given, but nothing else until the diarrhcca has ceased. Milk, junket, bread and 
butter, eggs and milk puddings ate next allowed, after which a gradual return should 
be made to an ordinary diet, the speed with which this is done depending on the 
severity of the case. The only symptomatic drugs which are of r^ use in acute 
diarrhcca are kaolin and opium and its alkaloids. Two tablespoonfuls of kaolin should 
be given three times a day or more. If the diarrhtEa shows no signs of abating after 
24 hours, codeine should be given, the dose being regulated according to the severity 
of the diarrhcEi and the general condition of the patient. The treatment of acute 
bacillary dj-sentery is described on p. 117, but many mild cases, particularly of Sonne 
dysentery, may closely resemble an acute enteritis and respond at once to sulphonamide 
drugs. The oral use of streptomydn in enteritis is also of value. If there is ses-ere 
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dehydration from loss of fluid intravenous saline may be necessary, in which asc 
approximately 3 to 4 litres of water containing 3 to 4 g. of sodium and 2 to 4 g. of 
potassium will represent an average minima] retjutrement for 24 hours. 

Chronic diarrhara . — In all cases of chronic diarrhcca recovery occurs most rapidly 
if the patient remains in bed during the first few days of treatment. In many instances 
the diarrhoea, which may have been present for months, disappears in a few days, 
and the patient may even become constipated. Unless, however, other treatment is 
instituted, the diarrhaa is very likely to return as soon as he gets up again. As die 
improvement which results from staying in bed is due in part to the rest and in part 
to warmth, it is important for the patient to avoid over-exertion and to avoid exposure 
to cold for a considerable period after the symptoms have disappeared. Patients 
who have recently suffered from chrome diarrhtca should not go to the tropics, as a 
slight intestinal attack from bad food is likely to have much more serious results with 
tliem than in an individual who has not before suffered from any intestinal disorder. 

The successful treatment of chronic diarrhaa depends upon the recognition of 
its cause, and cases secondary to organic disease of the intestines, such as colitis and 
cancer, are considered elsewhere. 

Whatever the actual cause of the diarrheta, it is important to avoid anytliingwhich 
could produce mechanical irritation in the colon. The food should be thorougUy 
cheivca, and the patient should avoid such things as tough meat, nuts, pips and skins 
of fruit, whether raw, cooked or in jam, currants, raisins and lemon peel in puddioM 
.and cakes, and all raw vegetables in salads or pickles; cooked green vegetables sliould 
be allowed as purges; meat extracts arc often sdmulating to bowel peristalsis; and 
alcohol should only be taken with food and in small amount if at all. 

For the treatment of fermentative diarrheea, vide Intestinal Carbohydrate Dyspepsia 
(p. 630). 

For the treatment of steatorrlxra, sec pp. 610, 622. 

In some cases of diarrhtca in which faxal streptococci arc creatly In excess of 
cohform organisms in the stools, a teaspoonful of a culture of If. ondophUus taken 
fasting every momm|, or a tjuaner pint of Yoghurt (sour milk) daily may be sue- 
cessfm. Nervous diarrhtea is often completely uninfluenced by diet, but dmgs 
which diminish the activity of the gastro-colic reflex, either peripherally or ccnwllyi 
are sometimes effective. A mixture containing gr. 5 of sodium bromide and 15 minit^ 
of tincture of belladonna taken immediately &:forc meab is all that is required in 
mild cases. In severer cases a small dose of a>deine should be added. The exact 
dose of each drug should be varied to suit each patient, as different Individuals react 
very differently to these drugs, espedaUy to belladonna. Phenobarbitone gr. j, 
taken half an hour before each main meal is ako useful; when the diarrheea has 
been completely controlled, the quanti^ of each drug should be gradually reduced 
and finally discontinued. In some cases it is advisable to allow the patient to have a 

E m containing belladonna and codeine always with him, so that he can take one 
efore going to a dinner-party or on any other occasion when he fears that he will 
have diarrhcca. He soon learns to trust so thoroughly in his pill that it probably 
acts more by suggestion than in any other way, and the dose can accordingly be pro- 
gressively reduced until it is infinitesimal. 

Tkomas Hunt. 

EPIDEMIC DIARRHCEA IN CHILDREN 
Synonyms. — Summer Diarrheea; Infective or Infectious Diarrhoea; Acute 
Gastro-Intestinal Infection; Acute Ileo-Colitb ; Cholera Infantum. 

The form of diatrhffia here spoken of voed to be one of the chief swurges of 
infant life, but is certainly much less common now than formerly. It prevails epidendc- 
institutions, although sporadic cases may be met vrith at any time. The 
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assodation of epidemics ■with hot weather is no longer a feature. It chiefly affects 
children below the age of 5, but is most fatal in the first year. Boys are more susceptible 
than girls. Epidemics among the newborn have been described. 

Etiology. — It is generally agreed that the disease is caused by infection with 
micro-organisms ; but in spite of much research the bacteriology is by no means 
clear. It would appear that not all cases are due to the same organisms, and various 
members of the coli-typhoid-dysentery group have been blamed at different times. 

Next in importance as an sstiologi^ factor must be put the influence of un- 
hygienic surroundings, such as dirt, overcrowding, a contaminated milk supply and 
want of cleanliness in feeing utensils. The infection is probably often conveyed 
by dust, and flies may act as carriers. 

Any digestive derangement in the child may predispose to infection, and bottle- 
fed infants are specially liable. The disease appeam to be to some degree contagious, 
and if introduced into a wrd is apt to spread to unaffected infants. The influence 
of age and sex have already been referred to. 

Pathology. — The changes found after death may be surprisingly slight, con- 
sidering the severity of the disease, and vary materially in different cases and epidemics. 
As a rale the mucous membrane of the stomach and intestines is in a condition of 
“ mucous catarrh ". There may also be areas of congestion, with here and there 
small petechial hsemorrhages. The lymphoid tissue of the alimentary canal is often 
swollen, and in severe and protracted cases the solitary folbcles in the colon and 
lower ileum may exhibit superficial ulceration. 

Other o^ans, such as the liver and kidneys, show fatty or parenchymatous de- 
generation, whilst the lungs are often congested and adematous, with, in protracted 
cases, patches of broncho-pneumonia in the lower lobes. 

Symptoms.— The clinical picture is often very complicated, and if it is to be 
understood it is essential to realise that the disease causes a profound disturbance 
of metabolism and U not merely a disorder of the alimentary canal. The supervention 
of dehydration, acidosis and disturbances of tissue and cell metabolism, with their 
own chnical manifestations, tend still further to perplex the observer and make it 
impossible for him to decide to what extent the symptoms arc due to the primary 
infection or to these secondary developments. 

The disease may start insidiously, mth a graduaUy increasing diarrheea; or the 
onset may be abrupt, with a rapid rise of temperature and early prostration. The 
diarrheea is not necessarily a pronounced feature, and the worst cases are often those 
with fewest stools. The character of the motions varies ; but in the early stage they 
are usually green, slimy and ill-digested, becoming dark and watery later, in the 
choleraic cases they are of the profuse “ nce-water ” type. When the colon is affected, 
w'sible mucus and blood may be passed with much straining. The discharges are 
usually attended by colicky pain and the passage of flatus. Vomiting is generally 
present at the onset, but varies greatly in amount. The temperature is always elevated 
at some period of the disease, but the height, duration and course of the pyrexia are 
very inconstant. Hyperpyrexia may supervene towards the close in fatal cases. 
Prostration and circulatory failure are early features, and are shown by depression 
of the fontanelle, pallor, pinched features, an inelastic skin due to dehydration and 
coldness of the extremities. When " intcraication k a factor, consciousness becomes 
impaired, and the infant passes into a state of stupor, wth intervals of restlessness, 
which may result in complete coma, sometimes teiminating in convulsions. If acidosis 
is present, the respiration may show the characters of " arr-hunger ”. 

The urine is scanty, highly acid and contains a little albumin and a fe^v hj'aline 
casts. Acetone bodies may be present. 

Course.— The course of the disease varies greatly. In the severest cases, espec- 
ially those of the choleraic type, death may ensue 'within a few hours of the first onset 
of symptoms. In the mUder forms the acute symptoms last for 2 or 3 days, and then 
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gradually the prostration passes off and the stools assume a normal character. Only 
too often, however, the improvement is but partial, and the child lapses into a marasmic 
condition, with continued looseness of the bmvels, from whiidi recovery may only 
take place gradually. In all cases relai«cs, brought on either by reinfection or I7 
injudicious feeding, are extremely commoft and apt to prove fatal. 

In children above the age of 2 the disease usually assumes a milder form — prostra- 
tion is not so severe and the range of temperature loner. Vomiting, also, is a les 
prominent symptom than in infants. Complete recovery is more frequent, and 
relapses and the continuance of the disease in a chronic form are rare. 

In the special type of the disease commonly spoken of as “ cholera infantum” 
the invasion is always abrupt, with a rise of temperature, followed by profuse vomitiog 
and purging. Death usually ensues in a few hours, and is commonly attended by 
hyperpyrexia. 

Diagnosis.— The diagnosis has to be made from simple non-infectivc diarrhtra, 
and for the increasingly common forms of diarrhcca secondary to respiratory tract 
and middle-ear infections. At first the differenlblion may be impossible, but con- 
tinued high temperature, early prostration and failure of raynd improvement oa 
stopping food point to a primary tnfertivc origin. Careful physical examination will 
exclude secondary types. Epidemic prevalence 13 in fa\*our of the primaiy variety. 
The nervous symptoms may simulate those of ineningiris, but in case 0/ doubt a 
lumbar puncture ivill determine the diagnosis. Very acute cases in which the colon 
is much involved, may resemble intussusception, but in the btter the onset is more 
dramatically sudden, the vomiting, collapse and passage of blood greater, and fever 
less, whilst in epidemic dUcthoa abdominal rigidity and tumour axe absent. 

Prognosis.— It is impossible to give any estimate of the fatality of diarrh^ 
as it depends greatly on the type of the disease, and on the age, general condition 
and surroundings of the child, Wides varying greatly in different epidemics. The 
younger the infant, and the poorer its general nutrition, the worse is the outlook. 
The existence of rickets also greatly aggravates the danger. The frequeo^ of the 
stools is of less importance in estimating the chance of recovery in any pven cmc 
^ an the amount of prostration and the degree of inelasticity in the skin. Cases with 
prolonged high temperature and those of the choleraic type usually do badly. Penist- 
ence of vomiting also is a bad sign. 

Treatment. — Prevention should be riven prima^ consideration in relation to 
epidcnvic dianheea. The admission of hedtby or sick infants to hospitals, homes and 
institutions of any type must be carefully controlled, ivhen such admission Is abso- 
lutely unavoidable, isolation faalities are essentia! and all infants under 2 years abould 
be nursed in cubicles which must be well ventilated, IVIasks and gowns should be 
worn by those attending small infants in hospital. Newborn babies should be 
nursed with their mothers as far as possible and not collected into overcrowded 
nurseries. The strictest hygiene roust be observed by all those looking after small 
babies in hospital. 

Curative measures aim at interacting the infection and restoring the dis- 
turbed metabolism to normal. It is necessary to emphasise that an infant with acme 
diarrheea and vomiting is a “ medical emergency ", just as much demanding admission 
to hospital for expert treatment as if a *' curgied emergency ” were present. Such 
babies should, of course, be regarded as infectious and nursed in isolation vrith full 
precautions against spread. A large, airy, well-ventilated room in the country latlier 
than the town Is to be preferred. On admission, measures to deal with collapse ano 
shock may be necessary. Hot-water bottles should be used and a mustard bath is 
often of help to revive a seriously rxillapsed riiild. Drugs such as nikethamide (Con- 
mine) arc of value, and brandy has a reputation in this malady for its stimulant power®, 
although it is fair to point out that it may also have an irritant action upon stomach 
ond bowel. The dose is IS to 30 minims. 
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Defective absorption may be present as in coeUac disease or fibrocystic disease of the 
pancreas, or in the state of recurrent diarrbcea whicii may follow an attack of gastro- 
enteritis. Fever and infection as causes of wasting have also to be excluded. Miliaiy 
tuberculosis in a small baby, for example, may only be detected by radiograrn examina- 
tion. When all tliese causes of wasting have been excluded there remain others in 
which defective metabolism is the e.xplanation. Infantile renal addons is now one of the 
best studied. An infant after a few months of poor progress with vague “ feeding 
upsets ” begins to vomit, is constipated, the weight falls and the urine is usually 
found to be alkaline in reaction. The blood chemistry shows an increase in chlorides 
and a reduction in the plasma bicarbonate. It is thought that the relatively im- 
mature renal tubules have not acquired the abili^ to retain bicarbonate. Additional 
alkali by mouth in the form of citrates restores the blood chemistry to normal, 
symptoms disappear, appetite improves and weight is gained. After a varying period 
the alkali can be discontinued as the metaMlista (and renal defect) may tight itself. 
In untreated or persistent cases calcium is deposited in the kidneys to produre renal 
caldnosis. The “ Fantoni syndrome” (see p. 1179) is another example of renal leak 
producing profound metabolic changes including wasting. Idiobathie hypercakeemk 
IS found in some infants presenting a very similar picture to that of infantile renal 
acidosis but here the blood chemistry shows a raised calcium, often as high as 18 mg. 
and raised blood urea. A low calcium diet and alkalis can be used and there is a slow 
tendency to recovery in most instances. The exact cause is unknown. Disturbances 
of carbohydrate metabolism may also cause obscure wasting. Several examples of 
galactosufia (see p. 444) have now been published in which there is an inborn tnabihty 
to deal with this sugar. A still rarer vanety Is sucrosuria in which sucrose Is absorbed 
from the alimentary tract and excreted In the urine. In all these conditions careful 
examination of the urine, including paper chromatography, will often provide a due, 
and the blood chemistry is confirmatory. A \ride field of speculation is owned up 
by the consideration of nervous infiuencea in the production of marasmus. *nimours 
In the hypothalamic region may certainly cause obscure wasting. The possibility of 
psychological causes cannot be ignored, and a better management of the mother'child 
relationship while the child is in hospital may be of importance in this connection. 

Alan Moncweff. 


CCELIAC DISEASE 

Synonyms. — This disease was first described by Gee in 1888 under the title of 
“ The Cceliac AiTection Cheadie redescribed it in 1903 as “ Acholia ”, and Hefter 
in 1908 as ” Intestirul Infantilism ”. It is sometimes spoken of in Amenca « 
*' Chronic Intestinal Indigestion ”, but in this country the term " Cceliac Disease 
is now generally applied to it. , 

De^ition. — A wasting disease of cliildhood characterised by the passage of 
large, pale, offensive stools which contain an excess of split fat, and leading to emacia- 
tion and arrest of growth; various complications due to avitaminosis may be super- 
added. 

ffitiology, — The fundamental cause of the disease remains obscure but recent 
work indicates that gluten in certain flours interferes with fat absorption.^ There is 
no hereditary element; girls are more susceptible than boys, and no social *-1^ ^ 
exempt. The disease appears to be rarer in the Latin countries than in the Anglo- 
Saxon and Scandinavian. 

Pathology. — ^There is no cliaracteristic morbid anatomy, the post-mortem changes 
be'uig attributable to manition or to mtercurrent disease from secondary iniecuon. 
The bones tend to show changes similar to those of rickets, and the blood chemistry 
is also similar. The ordinary changes of enteritb arc not found. 
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The general ^^e^vs expressed in the section on idiopathic steatorrhoa can also be 
studied in thb connection. The %new that there b a fundamental dbturbarux of the 
absorption mechanbm, particularly in the upper part of the small intestine, appears 
to be sound. RadioCTaphic eWdence in ctcliac disease show3 impaired motility of the 
sm^l bowel, particularly well seen when an opaque meal has been given ; clumps of 
barium can be seen in the duodenum. 

S}maptoms. — The disease begins insidiously between the sixth month and the 
end of the second ^’ear, possibly when wheat flour is first taken. The child loses 
appetite, fails to thrive and has slight diarrhcea. Soon the characterbtic stoob appear. 
They are large, but not necessarily frequent, pale, extremely offensive and sometimes 
frothy and fermenting. On chemical examination they contain from 40 to 60 per 
cent, of split fat instead of the normal 25 per cent., but the amount of unsplit fat 
present is not altered. Meanwhile the emaciation progresses, the face being least 
affected by it and the buttocks most. The abdomen, by contrast, is prominent, 
doughy and dbtended. Along with these physical signs there b a change in mentality. 
The ^ild b often remarkably precocious, but is irritable, hysterical and “ difficult ”, 
especially during the exacerbations. There b frequently a profound anorexia, and 
muscular weakness may be extreme. Anxmia is usually present, of the microcjiic, 
iron-dcfidcncy type. Very rarely a megaloblastic variety b found. 

Complications. — ^Various deficiency symptoms are apt to appear as the result 
of antaminosb induced either by impaired fat absorption or by the character of the 
diet which treatment demands. Rickets may show itself either early, or, after the 
age of 7, in the late " form, with genu \algum as its main sign. S>mptoms such as 
eedem and absence of reflexes may suggest beriberi and have been attributed to 
deflden^ of vitamin B. Scurv}' is not uncommon, and attacks of tetany may occur 
in assodation with a low blood caldum. 

Diagnosb.— At the outset the dbease may be impossible to recognise, but when 
the characteristic stoob appear dbgnosb b easy. Arrest of growth ts of great diag- 
nostic value. The dbtended abdomen may suggest tuberculosis; atonic bowel trith 
fluid fa:ces mimics the signs of asdtes. Oshac disease presents many points of 
resemblance to sprue, but the latter b rare in childhood, and in cceliac disease the 
blood picture is usually that of an iron-defidency anaemb. 

A low oral glucose tolerance curve and a low vitamin A absorption curve are 
both found. The duodenal juice b also normal. Thb last point b of importance 
in order to exclude fibro-cj'stic disease of the pancreas. Here the main difference is 
that there is fdlure to thrive from birth and, frequently, chronic changes in the lungs. 

Course and Prognosis. — If untreated or ineffectively treated the disease runs a 
prolonged course with many ups and downs and b peculiarly prone to relapse. It 
may persbt into adult life (sec p. 620) but usually tends to recover before puberty. 
The mortality may be put down at about 10 per cent., and death, when it occurs, 
b usually due to intercurrent dbease. During ffie active phases of the disease growth 
b arrested, and even after recovery the patient may be permanently stunted (intestinal 
infantilbm). 'Hie remarkable results obtained by a strictly gluten-free diet completely 
alter thb picture, far more effectively than any previous regime. After a few weela 
the child is found to be rapidly proaeding back to normal. 

Treatment. — ^The hbtory of the treatment of ctclbc disease b rnarked by varying 
claims for ividely different regimes. Originally a diet high in protein, low in fat and 
without carbohydrate was recommended. Then the carbohydrate of overripe bananas 
was found to be well tolerated. Next came the phase of an almost unrestricted <het 
with w'hole vitamin B and liver extract by intramuscular injection. Recent work in 
Holland and England seems to show that the gluten of certain flours, especially of 
wheat, is concerned with the failure of fat absorption so that gluten-free diets are now 
in use in which almost everything cbe b allowed, even normal amounts of fat. The 
results appear to be better and more quickly achieved than with any previous 
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programme. Expert dietetic advice is necessary for the mother to secure that no gluten 
is given, and gluten-free flour can be obtained for making *' bread ”, biscuits, sauces, 
etc., for which ordinary flour is normally used. It is well to admit the child to hospital 
to establish the diagnosis fexcludiog especially fibrocystic disease of the pancreas) 
and to start off the diet with some restriction of fat for a short period. Concentrates 
of vitamins A. and D should be given together with ascorbic arid tablets until the di« 
is going well. Iron may be needed if there is antemia although in a neglected case 
a blood transfusion is a better way to bring the blood haimoglobin up to normal. 
Folic acid may be used in those rare cases svith a megalobbstic type of anamla. 
Since there is a natural tendency to ** cure ” of coriiac disease in the course of lime 
a trial should be made after, say, 6 to 12 months of the gluten-free r^ime, to introduce 
a little ordinary flour while carefully watching the state of the stools. If these remain 
noTtnal in apptaian« lesuittions can be gradusUy stopped. 

Alan Mo?icweff. 


IDIOPATHIC STEATORRHOJA 
Synonyms. — Adult Cceliac Disease; Non-tropical Sprue ; Gee-Hcrtcr Disease; 
Herter-Heubner Disease ; Gee-ThMsen Disease. 

Definition. — This is the adult lorm of cceliac disease (see above). With certtin 
very rare exceptions it arises in childhood, though some cases remain unrecognised 
until adolescence or adult life is reached. The main features art : Fatty stools, 
with or without diarrheea, and sometimes with dilatation of the colon; tetany: 
osteomalacia; ansmia of various types; skin lesions and frequently infantUisin. 

.Stiology. — This is unknown. Adults who in childhood had calbc disease, 
continue to be intolerant of gluten (see p. 618), but the exact mechanism of gluten 
intolerance is unknown. Patients afTected Ime not lived abroad, and the disease 
cannot be classed with sprue, though resembling it in many respects. The affec_^n 
u sometimes familial. It is slightly more common in females than in males. The 
disease has been desenbed in the Scandinavian countries, Germany, Switzerland, 
France, Great Britain and America. 

Pathology.— -The underlying disturbance is interference with the total function 
of the small intestine. Attempts xo demonstrate an anatomical lesion have failed 
even with the microscope. The symptoms develop in spite of an adequate diet, and 
the patient starves in the midst of plenty. Deficient absoiplion of «riou3 components 
of the diet explains many of the signs and symptoms. The fat, although split, cannot 
be digested and produces steatorrhtca. On a low fat diet, the percentage of total 
fat in the stools forms on the average more tlian 25 per cent, of the total weight of 
tlie dried fieces ; on a normal diet this figure reaches 40 to 60 per cent. The fats 
are mainly split fats, the figure for neutral fat not exceeding 3 per cent. 

Sometimes there is carbohydrate dyspepsia, with production of gas which distMos 
the bowri. TWs arises from the batterm hydrolysis of stardi foSowmg the fsilute 
of amylolytic digestion by succus entericus. Sugar is poorly absorbed, and the blood 
sugar curve after glucose is much flatter than normal. Similarly, proteins are ill 
absorbed and the blood urea is often below normal. Poor absorption of salts is seen 
in the low figure for serum calcium, usually 8 mg. per 100 ml., and the low or normal 
plasma phosphorus. The height of the plasma phosphatase coincides approximately 
with the degree of active change in the bones. Calcium balance estimations reveal 
high fieiim for fecal output, and veiy low figures for urinary output. 

Defective absorption of iron is followed by hypochromic ansmb ; and a macro- 
cjtic anamiia, usually due to folic add deficiency, often appears. Occasionally xero- 
phthalmia arid toad-skin appear, prodriming vitamin-A deficiency. Sore tongue. 
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cheilosis, anosmia and pellagra-Ukc skin result from shortage of the s*itamin-B com- 
plex. Osteomalada occurs from deliciencj' of vitamin D. A tendencj* to sudden 
hemorrhages indicates vitamin-K deficicnQ-. It is associated with a prolongation 
of the coagulation time and a reduction in the blood prothrombin concentration. 

Symptoms. — ^The presenting symptom is either diarrhoa, pain in the bones 
tvith deformity or tetany. The stools are bulky and pale, though not always con- 
spicuously frequent. The testing and distended abdomen so constanllv found in 
children with cxeliac disease is not a noticeable feature, even though severe dlarrhcea 
be present. The skin shows a dirty putty-coloured pallor, and the hair is fine, mud 
coloured and liable to turn grey at an early age. In 50 per cent, of cases a skin eruption 
is present on the limbs, and to a lesser extent on the trunk. The lesions are moist 
red abraded areas with scaly brown pigmented borders, resembling pellagra. In 60 
per cent, of cases the fingers are clubbed. By means of the slit-lamp small flakv 
opacities are to be seen in the various layers of the lens. They ne\‘er progress suffi- 
dently to interfere with vision. 

Most cases show some degree of skeletal deformity, including genu ^-algum, 
bending and bowing of the bones, distortion of the pelvis, beading of the ribs and 
spontaneous fracture. In many of these cases there is dwarfism, but this is not neces- 
sarily associated with mental or sexual infantilism. The male genitalia are poorly 
developed, and the voice high pitched. In women the onset of menstruation is 
delayed. The disease is usually accompanied by sterility, but should pregnane)* occur 
there is often an acute exacerbation of sjTnptoms. Pelvic deformity may interfere 
with the normal course of labour. Tetany commonly occurs with recurrent attacks 
of tinglings in the fingers and hands, followed by carpopedal spasms. These interfere 
with tvriting, piano- plaj*ing and even with walkmg. In many patients tetany is latent 
only, its presence being detected on eliciting the Trousseau or the Chvostek 
signs. 

The ansmia of idiopathic stcatorrbsa is typically maaocytic and may be indis- 
tinguishable from pernicious axuEtnia. Erythropoiesis however is more often macro- 
normoblastic than megaloblastic. Iron defiaency*, when present, may lead eitlier to 
a normocytlc hypochromic ansemia or may complicate the picture of folic add 
deficiency, i.e., a raised mean corpuscular volume may be assodated with a low mean 
corpuscular hemoglobin concentration. Achlorhydria is uncommon, occurring in 
less than 20 per cent, of all cases. Harmorrhagic phenomena are rare, even in cases 
treated for a long time by means of a low-fat diet. They include himatemesis, 
melxna, epistaxis, menorrhagia, hematuria, bxmarthroses, subcutaneous hematomata 
and intractable bleeding from wounds. Scurvy is very rarely seen. 

Radiographic appearances. The intestinal tract shows varying degrees of a 
defidency pattern when a flocculable simple suspension of barium sulphate b 
used. Pronounced flocculation occurs in the upper small intestine and thb has 
been attributed to excessive secretion of mucus. \Vith non-flocculablc preparations 
such as Raebar the small intestine appears unduly dilated and hypotonic and its 
normal feathery pattern is lost. In long-standing cases opaque enema examination 
shows dilatation of the colon, and sometimes thb assumes the proportions of 
megacolon. Radiographs of the skeleton may reveal the changes of osteomalada, 
and if the epiphyses have not united the translucent cun-like metaphyses of rickets 
arc present. Many cases show fine transvxrsc lines of increased density of bone 
immediately to thc'dbphyseal side of the metaphyses of the long bones, bistortion 
of the limbs, spine and pelvis are common. 

Diagnosis. A denial of residence to a country where sprue b endemic is enough 

to rulc^ut that disease. Other causes of secondary steatorrhcca indude ciironic 
pancreatitis, gastrocalic fistula, gastro-enterostomy or pstrectomy, regional ileitis, 
tuberculous enteritis, dncrticuU or blind loops of tljc ileum or jejunum, Whipple’s 
disease and neoplastic conditions of the small intestine. 
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Prognosis. — results of treatment are disappointing in the adolescent and 
adult cases compared to what is seen in children. Some respond satisfactorily and 
remain well under treatment. In others all that is accomplished is the alleviation 
of one or more symptoms and the temporary (^set of the downward progress. It 
is none the less gratifying to see the great improvement in the ansmia of many of 
the cases, and the recovery from the pain and disability of osteomalacia in others. 
Often there is a great change for the better in the mental outlook of the dwarfed, 
crippled, anscmic patient as he is gradually relieved of his disabilities. Unfortunately 
one group of symptoms and signs may clear up completely, and yet the patient may 
die in inanition. Thus extensive, moist, red excoriated skin lesions may heal under 
treatment with the B vitarruns, yet relapses of diarchcca and tetany may result in the 
death of the patient, the skin remaining normal. 

Treatment. — ^Thia presents great difTtculues. While nothing can be done to 
remedy the primary defect much care can be given to mitigate as far as possible its 
consequences. The stcatorrhcca must be controlled by a low-fat diet. No patient 
wth this disease can be given tlie amount of fat found in the average diet without 
risking the occurrence of diarrhoea. The diet should be high in calcium content. 
The best tvay to secure a low-fat high-calcium intake is to use skimmed milk and 
preparations of calcium caseinate, such as Casec or Laiiproto. The items of such a 
diet include meat, cliicken, bread, a scraping of butter, oatmeal, potato, rice, tea, sugar, 
skimmed milk, cheese, jam, cabbage, apple, banana and tomato. These items can be 
arranged as follow's : carbohydrate 325 g., protein 90 g., fat 30 g. and calcium 2 g. 
Sometimes gas formation from carbohydrate fermentation is a prominent symptom, 
and then the intake of sutch should be strictly controlled, and the administrauoa of 
diastase may be useful. 

Some patients with idiopathic steatorrheea have few symptoms and their nutrihww 
state is good. In these a normal diet may be tolerated. In others, ajinptoms often 
respond to simple reduction of the fat content of the diet, but when they are severe 
a trial should oe made with a gluten-free diet. The tedious and exacting regime 
which this entails is amply justified when remission is induced and^ altliough the 
value of a gluten-free diet is not as firmly established in idiopathic steatorrheea 
as jt IS in cceliac disease improvement undoubtedly occurs in individual patients 
when other methods have failed. It may still be necessary to restrict fat intake, 
for example from the normal SO to 90 g. in a 2,500 calorie diet to 40 to 60 g. per 
diem. Addirional calories can be provided in the form of glucose and milk protein 
(Casilan). 

When tetany occurs, calcium lactate should be given in doses of 5 g. three 
times a day. In emergency 20 ml. of a 5 per cent, solution of calcium chloride or 
gluconate may be injected into a vein, and if administered very slowly no ill 
arc produced. Vitamin D should be given in every case in which there arc clinic^ 
or radiographic signs of rickets or osteomalacia. General ultra-violet irradiation la 
also of value. These measures may relieve bone pain, though any relapse of diarrhcca 
is liable to interfere w’ith this good effect. Cod-liver oil, or any other form of vitamin 
D in an oily medium, is contraindicated in view of the defective fat absorpU^ 
Vitamin D should be given in a solid medium in the form of calciferol tablets, 50,000 
units daily. In spite of large doses by mouth, the response is sometimes poor, and 
10,000 units parcnterally at longer intervab may then have to be given. Over-dosage 
can be guarded against by examining the urine widi Sulkowitch’s reagent. 

Treatment of the anaraia must depend upon examination of the blood. When it 
is hypochromic, large doses of iron shwid be prescribed until the hsmoglobin figure 
reaches normal. This usually occurs wiA ferrous sulphate gr. 6 three times a day. 
\Vhcn the anxmia is refractory a sarisfactory re«»onse may be obtained by means of 
intravenous or intramuscular iron (sec p. 733). Macrocytic anxmia usually responds 
■ > folic add 5 mg. t.d.s. by mouth. In some patients it may have to be given intra- 
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muscularly, and in others cyanocobalamin or even crude liver injections may be 
needed in addition. Whatever the form of the anzemia, it is essential to remember 
the importance of adequate dosage. For I week in each month a prophylactic dose 
of vitamin K or its derivative should be given by mouth. A suitable dose is 30 mg. 
of menaphthone. If hjrpoprothrombinamia lias already led to hzemorrhage the 
vitamin or its synthetic analogue should be administered by injection, double the 
above doses being used. 

Orthop£edic treatment includes splinting or even osteotomy to correct deformities, 
such as genu valgum. ^ A cork sole may be necessary, and kyphosis may demand 
the use of a spinal jacket. The pelvic deformity may necessitate Czesarean 
section. 

Donald Hunter. 


TROPICAL SPRUE 

Synonyms.— Cochin-China Diarrhcea ; Psilosis ; Ceylon Sore Mouth, etc. 

Definition. — ^Tropical sprue is a disease of unknown etiology involving the gastro- 
intestinal tract, characterised by defects in gastric secretion and inability to absorb 
adequately fat, glucose, calcium and certain vitamins. Typically there is apyrexia, 
morning diarrhma with bulky, pale, gaseous, fatty stools, sore tongue, megalot^tic 
ansemia, asthenia and wasting. 

.ffitiology.— The disease is mainly confined to the tropics and subtropics, being 
especially common in parts of India (Bombay), China and Cochin-China, also in 
Ceylon, Java, the Federated Malay States, Puerto Rico and the West Indies where 
it was first described by HllHary in 1759. Adult Europeans and people of mixed 
European blood living in endemic areas are prone to the disease. Except in Puerto 
Rico, the native population is rarely affected. Both sexes are susceptible, but it 
rarely affects people under 20 years of age. A hot, damp climate, especially on the 
seaboard, favours its development, while certain bungalows enjoy an unsavoury 
reputation in this regard. Various theories have been suggested to explain its astiology. 
Some writers link up vitamin B defidcncy with dysfunction in the small intestine 
as revealed by radiological changes. In sprue, as in a number of other diseases, a 
deficiency pattern has been described characterised by abnormal segmentation associ- 
ated with diminished motility and alteration in the outline of the mucosal folds. It 
has been suggested that those changes are associated with degeneration of the cells 
in the myenteric and submucosal plexuses (Golden) due to a deficiency in nicotinic 
acid and possible other components of the B complex. 

That It is not a primary deficiency disease is indicated by its frequent occurrence 
in the best-fed Europeans in endemic centres such as Bombay, its almost complete 
absence from thousands of malnourished prisoners of war in the Far East in whom 
deficiency diseases were very common, and its occasional onset years after leaving 
an endemic area. Secondary defidencies may occur in tropical sprue but these are 
conditioned by derangement of intestinal absorption or the restricted diet imposed 
by the patient or his physidan after the onset of the malady. There is evidence that 
a failure of phosphorylation of fatty adds, glycerol and glucose may be the immediate 
cause of malabsorption. It has also been suggested that riboflavin and nicotinic acid 
may catalyse the process of phosphorybtion, and that intestinal infection, dysente^ 
or even radical changes of diet, might alter the intestinal flora A\hich plaj-s a part in 
the synthesis of certain vitamins (Ldshman). 

The view that sprue is a conditioned or secondary deficiency dependent on lack 
of some factor or factors which play an essential r6le in the chain of chemical reactions 
involved both in intestinal absorption of certain food constituents and in the produc- 
tion of liver principle has much in its favour. The possibility that this may be 
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determined by a changed bacterial flora b an attractive hypothesis which, however, 
requires verification. 

Pathology . — Morbid anatomy . — ^Al necropsy the essential lesion consists of an 
absence of fat, muscular wasting, a small heit, general atrophy of the viscera and 
alimentary tract consequent on malnutrition, a megaloblastic hyperplasia of the red 
marrow of variable intensity and atrophic changes in the tongue. 

Most of the specific histo-pathological findings described in the intestine in sprue 
have been due to necrobiotic changes in a tropical climate, but in view of the work 
of Golden and others further investigation along these lines is necessary— especially 
in regard to tlie nerve plexuses. 

Clinical pathology . — The anrcmla, nhich is by no means invariably present in the 
early stages, is megalocytic in type, resembling that seen in pernicious anemia. The 
Price-Jones curve is also similar. The colour index is usually 1-0 or higher. 'Hie 
blood picture shows numerous megalocytcs associated with anisocjTOsis and poikilo- 
cytosis, and in the severer cases polychromasia, basophilic stippling and occasional 
normoblasts may be observed ; megaloblasts arc rare. Hypochlorhydria or achlor- 
hydria is common, but 75 per cent- of cases respond to mstamine injection by an 
increase in HCI secretion. The total fzcal fat is generally increased (30 to 70 per 
cent of the dried feces), but splitting is adequate. The glucose tolerance test fre- 
quently shows a flat type of curve, or one presenting a retarded rise due to mal- 
absorption, while the blood calcium is decreased fi>r tJie same reason. The blood 
bilirubin is rarely increased to the extent seen in pernicious ansmia. Malabsorption 
of fat accounts for the excessively fatty stool, while fermentation of glucose within 
the lumen of the bowel, consequent on defective absorption, underlies its arid and 
BMCOus characteristics. The pallor of the stool is due to the transformation of stefco- 
bilin into colourless leucobilin and to excessive fat. 

Symptoms. — The incubation period is unknown, but patients have occasionally 
developed sprue within a few months of arriving in an endemic area. Many years 
ago Rogers showed that lull diarrhcea in India sometimes passed into tropicaf sprue. 
During the War of 1939-19+5 epidemics of diarrhcea occurred in Burma in wluch a 
variable proportion of the affected troops were recorded as developing tropical 8pn«. 
Some of these \Yere undoubtedly genuine cases of classical sprue, others undoubtedly 
were not. Often the onset is insidious with (1) loss of energy, dyspepsia and flatu- 
lence; (2) rapid loss of weight; (3) sore tongue or buccal aphths; (4) diarrhira or 
looseness of the bowels, especially m tlie early morning. It may be months before 
the typical bulky, pale, acid, frothy stools reveal the true nature of the tadizaj. 
Apyrexia is the rule, and frequently the temperature is subnormal. Once seen, the 
fully developed picture of sprue makes an indelible impression. Such a patient « 
asthemc, emaciated, mentally taciturn and often severely anamic ; the skin is parched, 
wrinlded and sometimes pigmented over the forehead and malar eminences, Avhilc 
the nails arc ridged and brittle ; the tongue, which is invariably clean, may be patchily 
inflamed, ulcerated and atrophic, while the thin abdominal parletes scantily protect 
the attenuated coils of gas-distended bowel visible beneath- Physical examination 
also often reveals a decrease in the area of the liver dullness : this is partly attributable 
to atrophy and partly to mtestinai distension. Hxmic murmurs may be heard ov^ 
the heart which is small, while both systolic and diastolic blood pressure js loivered. 
On questioning, such a patient often complains of sore tongue and aphthous ulcers 
made worse by spiced and hot foods, of characteristic early rooming stools and of 
abdominal distension and intestinal flatulence generally most marked towards evening 
and often related to the carbohydrate intake. Oedema of the feet, cramps and tetany, 
associated with Chvostek’s and Trousseau’s signs, may occasionally be observed. 
Parasthesiac are often complained, of, and tendon reflexes, especially the knee-jerks, 
may be absent. 

Complications. — Pyrexia should alna^ arouse suspidon of some intercurreot in* 
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fectlon or complication, the commonest of which is a Bad. colt infection of the urinar>’ 
tract. Often this infection is unassodated mth fever, and in cases of advanced sprue 
the urine should be examined for pus cells and cultured for bacteria. Unlike pemidous 
anxmia, subacute combined degeneration of the cord is not encountered. Neuritic 
features are not uncommon, tetany wth hypocalcemia occurs in about 20 per cent, 
of cases, and occasionally purpuric skin eruptions arc seen. Anal fissure and hremor- 
rhoids may develop, while venous thrombosis, eczema and pneumonia are occasion- 
ally encountered. Ulcers in the small intestine have been noted in a few cases, and 
perforation of the bowel has been recorded. 

Course. — Prior to modem treatment tropical sprue generally proved to be a very 
chronic disease, showing spontaneous remission and exacerbations, mth a tendency 
to natural cure only if 3ie patient left the tropics ; the disease was often fatal, the 
causes of death being malnutrition, anaemia and intercurrent disease. 

Diagnosis. — ^The well-established case presents little difHculty, but in the initial 
stages and in atypical cases considerable clinical experience may be required to make 
a diagnosis. The differential diagnosis includes other causes of steatorrbma such as 
idiopathic steatorrhcea (non-tropical sprue), gastro-colic fistula, tuberculous adenitis, 
lymphadenoma involving the mesenteric glands, chronic pancreatitis and carcinoma 
of tlie pancreas. Diseases like pernicious ansmia, tropical macrocytic anxmia, gastric 
carcinoma and Addison’s disease may also need to be differentiated. A careful 
clinical, biochemical and radiological investigation may be essential for the differential 
dia^Qsis of conditions simularing sprue. 

Prognosis.— This largely depends on the co-operation of the patient and the 
institution of combined modem treatment over an adequate period of time. In the 
absence of intercurreot disease or complications, patients correctly treated in England 
arc almost ias*ariably clinically cured, and though a proportion of them may rc« 
bpse the response to subsequent treatments is equally satisfactory; sooner or later 
radical cure is attainable e.xcept in the aged. Unfortunately the same good prognosis 
cannot be given in the case of non-tropical sprue (idiopathic steatorrbsa). it is now 
generally permissible to let such patients return to the tropics provided they are 
otherwise healthy and have been free from symptoms for 6 months on a normal 
diet. 

Treatment. — ^The essentials of treatment arc : (1) The institution of alimentary 
rest by appropriate dietary measures and rest in bed ; (2) the treatment of mcgalocytic 
anxmia; (3) the reinforcement of demonstrable defiacncics. Both in the primary 
attack and during relapses these asthenic, poorly nourished patients must be put to bed 
for 5 to 8 weeks under conditions that ensure mental as well as physical rest, while in 
Europe warmth and the avoidance of chill are essential, (1) Dietary . — Many different 
diets have been advocated, the best known being Manson’s milk treatment and the 
red meat diet of Cantlie. The latter commenced with 2-oz. feeds of lean, minced, 
underdone steak, which were gradually increased until to 2 lb. were taken daily. 
As a result of observations on the defective absorption of fat and carbohydrate m 
this disease, Fairley introduced graded high protein, low fat, low carbohydrate diets, 
the ratios of the three fundamental foodstuffs bemg as 1-0 : 0*3 : 1-3 and the energy 
values varying from 600 to 3,000 calories. Red meat is the best source of protein 
when available, but the defatted dried milk powder (Sprulac) contains similar food 
ratios and gives very good results if used in correspondingly graded amounts. A 
convalescent high protein, high vitamin diet with fruit and vegetables is permitted 
in the fifth or sixth week, and subsequently the amount of fat and carbohydrate is 
gradually increased. (2) An^ttia.—’Xhei anxmia of sprue is megalocytic in type 
and almost invariably responds to adequate dosage of fiver extract by mouth, provid^ 
appropriate dietetic measures are simultaneously instituted. Maximal reticulocytosis 
occurs about the seventh to ninth day and the blood regenerates at a rate comparable 
to permaoua Fot the first month dried extract, equivalent to lb. of fresh 
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Jiver daily, should be given orally ; in the second month the dosage can be reduced to 
the equiv^ent of 1 lb. daily, and in the third month to ^ lb. In chronic cases, which 
ha\’e repeatedly relapsed, a maintenance dose of i lb. liver daily may he adnsable 
for 3 to 6 months after the blood has been restored to normal. Very rarely refraewq’ 
cases are encountered in which rcliculocytosis is submaximal and blood regeneration 
inadequate. Here ora] treatment can be reinforced by parenteral injections of the 
more crude liver extracts such as Campolon (6 ml. daily) for 2 weeks. Da\idsoa 
reports excellent results wth the proteolysed liver extract Ilepamino (1 oz. dail\) in 
intractable cases. Spies and bis colleagues have used folic acid as a substitute loi 
liver therapy; a daily dose of 10 mg. given orally for 1 month is advisable, followed 
by a daily dose of 5 mg. for some wcefc. Simultaneously a high protein diet should 
be administered to get the best results. Blood transfusion is only indicated in order 
to tide a gravely ansmic patient over the latent interval before a response to Ihw or 
folic aad therapy is obtained. The atuemia in tropical sprue is generally oitho- 
chromic or hyperchromic, but in those rare cases where hypochromia is present setae 
complication should be suspected and iron therapy should be prescribed as weU ss 
liver extract. Also whenever the fucmopoictic response is unsatisfactory and tl« 
produtxion of either red blood corpuscles or hemoglobin is not maintaiacd at a 
satisfactory cate, careful investigation should be made for intercurrcnt disease or 
complications. Vitamin Bn may be given successfully in some cases as a substitute 
for folic aad or liver extracts. It should be administered as an adjus'ant to dieting 
and not as a substitute. (3) Treatment of demonstrable deficiencies.— yeWS)’, 
hypocalcaimia, calls for the administration of calcium lactate (gr. 30 thnee dai^K 
even more important is a diet low in fat, since cala’utn cannot be satisfactorily absorbed 
when there is an excess of fat in the stoob. Vitamin D in the form of calciferol may 
also be prescribed. Vitamin D, should be given if there is evidence of neuritis, and 
vitamin C if latent or overt swrvy be suspected. Many of the defidenQ^ lesions la 
sprue are derived from deficiencies in the B, group of vitamins. Nicotiruc boo 
fsO to 200 mg. daily in divided oral or parenteral coses for a tveek to a forttighi 
followed by a maintenance dose once or twice weekly) and ribofiavine (3 to S mg- 
daily orally) are very effective in clearing the lesions of the mouth and tongue. Tk 
administiaticn of vitamins will not affect llie gut absorption defects. It he 
regarded only as adjuvant treatment to the diet and liver therapy. Combmed 
vitamin therapy may be given in Uic fonn of various proprietary mixtures, cspcnaiir 
as a metliod of providing maintenance dosage subsequent to the use of individual 


vitamins. 

Bact. eoli infections of tlic urinary tract respond saUsfactorily to sulphonaimde 
therapy. _ _ .. 

Once the sprue patient has regained his health he should continue with ® T 
balanced diet adequate in vitamins and protein, avoiding alcohol, rich, spiced and 
sugary foods and condiments. Aperients should be taken with caution, and mre 
exercised to avoid chill and respiratory infection. Sprue relapses may recur alter 
many intervening years of perfect health. 


HILL DIARRHfEA 

Definition. — A peculiar form of gastro-intestinal derangement occurring m 
Europeans living at Jiigh altitudes in India, Ceylon and elsewhere during the hoi 
season, characterised by dyspeptic ^mptoms, abdominal flatulence and the passage 
of pale-coloured or white, frothy, fluid stools early in the morning. 

Etiology.— The condition was often reported from the Himalayan hill stotiow 
of India during the rainy season, and the highlands of Ceylon, Europe and Soutn 
America, at elevations of 6,000 feet or over. Europeans of both sexes and ad *2^ 
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are liable, and in some years the condidon has affected a large portion of the hill 
population, as in the Simla epidemc of 1880. The cause has been attributed to 
bacterial contamination of water with resulting infection of the bowel, as tvell as to 
a physiological breakdown of the gastro-intestinal system under conditions of low 
barometric pressure and high humidity. Sometvhat similar epidemics were reported 
from Burma during the War of 1939—1945 in which classical tropical sprue supervened 
in some instances; here altitude was not implicated and dietary deficiency and 
intestinal infection were regarded as possible stiological factors. 

Pathology. — Little is known either of the clinical pathology or morbid anatomy 
of the disease, the nature of which will remain obscure until it has been adequately 
investigated. 

Symptoms. — The symptoms are flatulence and abdominal distension associated 
with morning diarrheea. Defalcation is urgent and generally first occurs about 5 a.m. ; 
subsequently the bowels may be opened four or five times before noon, after which 
the patient is comfortable. The stools are copious, fluid, pale-coloured or white, 
frothy and generally not objectionable in odour. Often the condition is transient, 
but if it persists considerable loss of w'eight may ensue. The stools are said to 
contain an excess of fatty acids, soajK, undigested food remnants and yeasts, 
while stcrcobilin as such is cither decreased or absent. These findings arc similar 
to those encountered in tropical sprue, and in view of the marked abdominal 
distension, intestinal flatulence and gaseous nature of the stools, it would appear 
that there is defective absorption of certain food elements— especially fat and 
glucose. 

Prognosis.— This is good. The only danger is that the condition may develop 
into sprue, and Rogers states that 20 per cent, of his Calcutta cases commenced svitn 
htU diarrheea. 

Treatment. — Until more is kno^vn regarding the nature of the gastro-intestinal 
breakdown, treatment must remain empirical. If infective in ori^ sulpbaguanidine 
or other sulphonamides might well be benefidal. On the other band, if the gastro- 
intestinal breakdown is associated with defective alimentary secretion and absorption, 
bed rest, a high protein ^et such as Sprulac and liver extract or folic add therapy 
would be advisable. 

N. Hamilton Fairley. 


COLON NEUROSIS 

Synonyms, — Colon Spasm ; Muco-Merobranous Colic ; Irritable Colon. 

Intermittent painful spasm of parts of the colon is a common condition in nervous 
people. Formerly it was frequently associated with the passage of membranes of 
coagulated mucus, but for no obvious reason this condition has become rare since 
1914. It was commonly Imo^vn as muco-roembranous colitis, but as endoscopic 
examination showed a healthy mucous membrane and the mucus contains no inflam- 
matory cells unless the patient has been injudidously treated with irritating puigatives 
or douches, muco-membranous colic is a more appropriate name. In rare cases of 
allergic origin large numbers of eosinophil cells, sometimes with red blood corpuscles, 
are present in the mucus. 

Etiology. — Colon spasm occurs, especially in nervous individuals, in times of 
anxiety. It is a psychosomatic disorder, bring primary an eMggeration of normal 
function, with colon motility becoming disordered and inco-ordinated, and the mucus 
secretion increased. It is slightly more frequent in women than in men, and is 
especially found in sedentary rather than manual workers; it occurs particularly 
amon^t those who have a hard struggle in life to maintain their positiom or responsi- 
bilities. Colon spasm is aggravated by unsuitable food, irriuting purgatives, over- 
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smoking and in some cases by endocrine or reflex oiganic causes such as 

cholecj-siitis or appendicitis. 

In all cases the underlying mechanism is an undue irritability of the neuro- 
muscular mechanism of the colon, mainly brought about by psychological causes, 
particularly fears, and is one manifestation of an anxiety state. Previous organic 
colon disease, such as bacillary or amcebic dysentery, may also markedly predispose 
to colon spasm. 

Symptoms. — In some cases the patient suffers continuously from abdomlaal 
discomfort- In others definite attacici which are often emotional in origin, occur 
at intervals of weeks or months. The pain is situated most frequently in live left 
flank and iliac fossa, and just above the pubes. At the same time the descending 
and iliac colon arc often tender and can be felt as a contracted cord, in tvhich sc>b^ 
can sometimes be distinguished. Less frequently there is pain and tenderness in 
the OECum and ascending colon, which arc felt to be more firmly contracted than 
usual; the condition may then dosely simulate appendicitis, but no improve- 
ment follows appendiccctomy. The passage of fscces sometimes gives teroporar) 
relief. 

The constipation present in the intervals becomes much more scv'crc during an 
attack. The stools consist of hard, small scybala, which are occasionally moulded 
into flat pieces as a result of anal spasm. In inuco-membranous colic the mucus is 
passed as very thin membranous shreds, which may fomt long tubular casts of tlw 
colon, which are sometimes rolled Into a ball. The mucus may be transparent or 
opaque or grcy*white. The membranes may be passed alone or tvith scybala, the 

5 e often relieving tlie pain. They are sometimes mistaken for shreds of mucous 
rane or tape«w*orms. 

Various 8>’mptoms resulting from the associated neurosis are generally present, 
and the patient tends to become depressed and h^'pochondriacal. 

Intestinal sand, formed of brown granules, irr^tlar in shape and never crystalline, 
composed of calcium soaps of palmitic and stearic acid ano calcium phosphate, ts 
occasionally passed, most frequently In association with mucous casts. It must be 
distinguished from fragments of wood cells passed after eating excess of pears or 
bananas. 

Diagnosis. — It is very important to exclude the spasm which results from oipnic 
diseases such as ulcerative colitis, diverticulitis and carcinoma before diagnosing a 
colon neurosis. A rectal and proctoscopic examination should always be made to 
exclude local conditions, such as fissure, luemorrhoids or rectal polypi. 

A barium meal usually shows no bowel stasis and a normal intestinal passage 
except for a streak-like shadow m the descending and sigmoid colon due 
spasm. 

Treatment. — Treatment should primarily be directed to dealing with the under- 
lying neri'ous condition by means of simple psychotlierapy. The patient should be 
discouraged from examining his stools. Aperients should be avoided, as they tend 
to aggravate the spasm, but the stools should be kept suffidenily soft by means of 
vegetable mucilages or paraffin (see p. 60S). Smoking should be restricted and, ii 
it has been excessive, should be entirely prohibited. A full diet should be given, 
excluding only the coarser forms of ** roughage ", and care must be taken not to 
restrict too readily items of food which the patient belie\es she is una ble to digest- 
Treatment by colon lavage should only be ordered at the start of treatment and 
then only with considerable care: it rt^es the patient too bowel-conscious and 
upsets its normal rhythm. Most of the mucus it brings array is what has been secreted 
as a protective action of the mucous membrane. 

The use of bowel antiseptics is not indicated, and the search for any sp^ai 
food sensitisation is only rarely successful, both skin tests and food elimination diets 
proving disappointing. 
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PAROXYSMAL PROCTALGIA (Proctalgia Fucax) 

The tenn paroxysmal proctalgia whidi, as pointed out by Ryle, is preferable to 
proctalgia fugax is given to a condition in which short attacks of very se^•e^c pain 
occur in the rectum without demonstrable cause. 

Etiology. — The condition occurs most frequently in men, particularly doctors, 
and more often in sedentary than in manual workers. Attacks are specially apt to 
come on at night and during periods of worry, hard mental work or fatigue. They 
are often associated with migraine and nervous colon disorders, but are unrelated to 
bffimorrhoids, fissures, polyps or any other organic disease of tlie rectum or anus. 
The condition is almost certainly a violent cramp of the muscles around the rectum 
or of the rectal muscle itself, and most often begins after the age of 30. It should 
be regarded as a manifestation of a visceral neurosis but may occur, like cramps in 
other muscles of the body, without proved psychological cause, when it may possibly 
be due to unrecognised biochemical changes. 

Symptoms. — The patient wakes with severe pain in the rectum, wliich rapidly 
reaches an intense climax and continues for 5 to 10 minutes, during which the sufferer 
sweats and groans in violent agony. There is no diarrhou or vomiting, and nothing 
abnormal can be found on rectal examination. All investigations prove completely 
negative, includingsigmoidoscopy and radiological examination. 

Treatment.— The main essential in treatment is the diagnosis, since patients 
often believe that some serious disease is present. In the attack firm upward pressure 
on the sphincter ani was recommended by Ryle, or the injection into the rectum of 
cold water or air may often be successful. Amyl nitrite is ineffective, and morphine 
is to be avoided If possible. Measures towards relief of the patient’s fatigue or anxiety 
and general health are important, and over*straining at stool or intense physical 
exercise with much sweating and salt deprivation are to be avoided. 


INTESTINAL CARBOHYDRATE DYSPEPSIA 

Definition. — Intestinal carbohydrate d}rspepsia is a condition in which discomfort 
results from the presence of excess gas m the colon, owing to the fermentation of 
carbohydrates which have escaped digestion in the small intestines. 

Etiology. — Under normal conditions starch is digested by the ptyatm of the 
saliva and the amylopsin of the pancreatic juice. The pt)’alin is the less important, 
as it is rapidly destroyed by the first trace of free hydrochloric acid with which it 
comes into contact in the stomach. Normally starch is completely digested in the 
upper part of the small intestine so that very little reaches the terminal ileum and 
none reaches the cscum. ^Vhen the rate of passage through the smaff intestine is 
excessive, there is time for free starch to be digested, but the starch in intact cells 
reaches ^e terminal ileum and caecum unaltered. Here the amylopsin penetrates 
the cells, and the sugars pass into the surrounding media, where they are attacked 
by bacteria, which are present In very large numbers, and undergo ferrnentatjon 
before there is time for much absorption to take place. The svTnptoms of intestinal 
carbohydrate dyspepsia are caused by the carlran dioxide and acetic and butyric adds 
produced by this fermentation. In some cases there is a history of food-poisoning 
or of some intestinal infection which has caused enteritis. The latter may still be 
present, but more commonly it has given place to a functional irritability of the small 
intestine, which results in excessive motor activity. In other cases an obvious or 
repressed emotional cause has given rise to the initiil intestinal hurr}*. 

Symptoms. — ^The chief symptom of intestinal carbohydrate dyspepsia is a wide- 
spread feeling of discomfort and fullness in the lower part of the abdomen, caused 
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by distension of the colon with gas. Gas in the tcmunal ileum may cause pain round 
the umbilicus. During the day gas often collects in the splenic flexure, which is 
the highest point in the colon ; the discomfort produced in this way may be mistaien 
by the patient for gastric flatulence, and aeropbagy often results from his attenspt 
to relieve himself by belching. During the nignt the gas passes to the rectum, which 
is then as lugh as any other part of the colon ; cortsequenUy the greater part is passed 
during the night and on w aking in the morning. The discomfort is generally increased 
by meals as a result of exaggerarion of the gastro-colic reflex. It is often greatest 
during the night, and is a common cause of insomnia. The excess of gas produces 
borborygmi, the noise of which may itself be enough to keep a patient awake. The 
distension of the bowel caused by the gas and the irritation of the mucous membrane 
by the organic acids may cause spasm ; the patient then complains of acute pain. 
Excessive quantities of odourless flatus are passed, and some relief is alwaj-s felt after 
its escape. 

The abnormally rapid passage of the chyme through the small intestine can be 
demonstrated radiograpbically, even when tl»c irritation of the colon is insuffideot 
to cause any diarrhoia, and the radic^raph shows no change in the normal rate of 
passage through the colon. Excess of gas can be seen to be present in the colon and 
terminal ileum. In severe cases attacks of mild diarrheea are common, much gas 
bring always pas%ed with the atools, -which ate arid and have an unpleasant sour, but 
not putrefactive, odour. \'cry acid stools may give rise to a burning sensation in the 
anal canal. The diarrhtcic stools contain an obvious excess of undigested vegetable 
matter, and bubbles of gas may continue to form as a result of fermentation of 
undigested starch. _ 

A fresh stool should be examined uhibt the patient is on his usual diet. The 
microscope reveals the presence of large numbers of starch granules, which are still 
within their cellulose envelopes and stain blue with iodine. J-'ew or none are present 
in normal faces. In contrast with the stools in pancteatic deficiency there is no 
e.xce5s of fat or striated muscle fibres. The normal enterococci of the colon are present 
in considerable excess, but the number of BacU coU is not increased and no pathog^c 
organisms arc found. On giving a starch-free diet the excess of enterocoed rapidly 
disappears, bring not a cause of the comhtion. but the result of the excellent culture 
medium afforded by the excess of carbohydrates present. If a small quanti^ of fresh 
feces IS mixed with water and incubated for 24 hours, much odourless gas is evolved 
and can be collected, the feecs becoming very add. No gas is cvolv'ed from connri 
stools. If the examination of a stool is delayed for 6 hours or more, all undigested 
starch may have disappeared and no further gas is evolved on incubation. _ In we 
much less common putrefactive diarrheea, which is caused by insuffident digestion 
of meat, a smaller quantity of foul gas b evolved and the feces become stroD|ly 
alkaline. 

Treatment. — All root vegetables (potatoes, carrots, onions, beetroot, arnchokes, 
parsnips), green peas and lentUs, bananas, rice, tapioca and sago and porridge am 
prolubited. Bread, toast and bbeuits, and puddings containing starch are allowed 
in small quantities, and there is no need to restrict the intake of sugar. If diarrbaa u 
present, it is necessary at first to exclude all vegetables and fruit, whether cookM or 
raw. Within a week the excess of enterococci disappears from the stools, which no 
longer ferment on incubation. It may be netxssary to avoid potatoes and other root 
vegetables for a considerable period and sometimes permanently. . . 

If a diastatic ferment of vegetable origin b taken with each meal, less rwtncuon 
in diet is required, as in contrast with the amylopsin of pancreatic preparations it is 
very slowly destroyed by the gastric juice so that more digestion of starch can ooair 
in the stomach. It helps particularly In the ^gcstion of prepared starch, and allows 
more bread to be taken than would otherwise be possible. It is much better to 
prevent the production of gas than to try to provide for its absorption by suth 
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substances as charcoal, but a sedative sudi as phenobarbitone, which helps to slow 
do^^'n intestinal hurry may be of assistance in a dose of gr. ^ two or three times a 
day. 


ORGANIC DISEASES OF THE INTESTINES 

ENTERITIS 

ACUTE ENTERITIS 

Acute enteritis forms part of the picture in most cases of acute food poisoning 
(see page 1 1 9 ). Acute gastritis may be present alone when vomiting is severe ; more 
commonly gastro-enteritis occurs with diarrhiea with or without vomiting. The 
poison is generally so diluted when the colon is reached and its evacuation is so rapid 
that the colon escapes and gastro-entero-coHus ts consequently less frequent. Acute 
enteritis may also accompany the gastritis of acute infections, such as influenza, and 
occurs in such conditions as uriemia, as well as from the use of many drugs and 
chemical irritants. 


CHRONIC ENTERITIS 

Chronic enteritis is a common sequel of acute gastro>enteritis caused by food 
poisoning and acute infections. It may follow infestation with worms, especially 
tape\vorm8. It is frequently caused by indigestible food, especially among people 
WHO take excess of " roughage ” in the mistaken belief that it is good for their health. 
The small intestines arc sometimes irritated by food which reaches them without 
undergoing the normal preparation in the stomach to achlorhydria, and after gastro- 
enterostomy and partial gastrcaomy. Chrome enteritis is freqi^ntly caused by irrita- 
tion produced by the habitual use of aperients, psyllium seeus and drugs such as 
iron and arsenic. The loss of the antiseptic add barrier of the gastric juice in achlor- 
hydria may lead to infection of the small intestines by swallowed bacteria when oral 
and naso-pharyngcaJ sepsis is present. Lastly, the stasis which results from chronic 
small intestine obstruction leads to a great increase in bacterial activity with the pro- 
duction of chemical irritants which cause severe enteritis. This e-tplains why diarrhtca 
is commonly present instead of constipation in chronic obstruction of the small 
intcatine. 

As the chief symptom of enteritis is diarrbcea, the diagnosis and treatment of 
which are considered on pp. 611, 613, it is unnecessary to give a separate description 
'here, but see Tuberculous Enteritis and Typhoid Fever. 


REGIONAL ILEITIS 

Synonym. — Crohn’s Disease. 

Etiology. — Regional ileitis is by no means rare. It occurs between the ages of 
4 and 40 and is most common in young adults. Males are more often affected than 
females. 

Morbid Anatomy. — The terminal part of the ileum is generally first involved. 
The disease may spread into the caecum, and any part of the small intestine and colon 
may be attacked, sometimes with segments of healthy bowel intervening. The mucous 
membrane is inflamed and eventually ulcerates, and all the coats of the affected seg- 
ment become thick, (edematous and rigid. Active inflammation is followed by 
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is generally present, muais and occasionally traces of blood being found in the fluid 
stools, but there is no excess of food residue unless enteritis is also present. 

The presence of mucus in the stools b often regarded as sufficient evidence to 
prove that colitis is present. But it b a function of the healthy mucous membrane 
to secrete mucus to protect itself against mechanical and cliemical irritants. Con- 
sequently the unformed, clear mucus passed with hard feces in constipation does 
not indicate that colitis or proctitb is present, and the same is true of the mucus 
passed with fluid stools, when irritating aperients liavc been taken. On the other 
hand, pus and red blood corpuscles generally indicate the presence of cither ulcerative 
colitis or carcinoma, though the possibility of hiemorrhotds or polypoid adenoma as 
the source of the latter must, of course, be remembered. 

Treatment. — ^The food must be thoroughly masticated and should be of an 
unirritating character. The use of purgatives should be avoided, though liquid 
paraffin or a vegetable mucilage ahoulcl be given if hard scybala are passed. In infec- 
tive colitis a liquid culture of Ltutobatiflus acidophilus may be tried, and a mixture 
of kaolin and belladonna should be given before meals with the addition, if diarrhoa 
persists, of codeine, 

ULCERATIVE COLITIS 

DcBnition. — Ulcerative colitis is a severe inflammatory disorder of part of all 
of the colon, characterised by rectal discharge of blood, mucus and pus, and cpnsutu- 
tional disturbances, such as fever, secondary aoamia, dehydration, prostration and 
loss of weight. 

fEtiology. — ^Ulcerative colitis affects mainly young people, more than half the 
cases beginning below the age of 30. It occurs particularly in sensitive, shy, over- 
conscientious and emotionally immature individuals, and has undoubtedly a very 
large psychological background in its causation. A direct onset following severe 
emotional shock can quite often be elicited, and the disease tends to run a long course 
with periods of freedom and relapse ver>' similar to that of peptic ulcer, Exacerbatioia 
often follow a time of anxiety or emotional disturbance, and experimentally such 
stimuli can be shown to cause mucosal congestion and muscular spasm in the colon. 
In one type of case, usually beginning in older people, a long history of constipation 
and abuse of laxatives precedes the onset of ulcerative colitis. In others the conditiM 
undoubtedly supervenes as a form of chronic diarrheea after an attack of proved 
bacillary dysentery. Bacteriological examination of the stools has hitherto faded to 
identify any spcafic organisms as a cause of ulcerative colitis, though dysentenc, 
streptococcal and parenteric orgaiusms have all at one time been regards as causative 
agents ; no good evidence inenminating a virus infection has yet been produced. 

In rare cases an appearance similar to ul^ratlve colitis results from allerCT, but 
the mucus then usually contains many eosinophil cells and little or no pus. Vitamin 
deficiency from injudicious dieting over prolonged periods may aggravate the colitis, 
but it is never the primary cause. 

Symptoms. — ^The onset is sometimes acute with severe diarrhoa and_ f^v^. 
More commonly it is subacute and Insidious, the first symptom noticed being the 
passage of blood and mucus, with or without diarrheea. Even in cases which appwr 
to begin acutely a history can often be obtained of slight intestinal irregularity wim 
the occasional passage of mucus or blood foe many months or even years before the 
onset of severe symptoms. 

Diarrheea is always present ; tliere may be as manv as twenty stools, most of which 
are quite small, in the day. Blood, pus and mucus are p jsed, witli semi-fluid f®*^ 
and also alone. In quiescent periods they may appear to be absent, but microscopi^ 
examination of the stools shows that this is not the case. Blood may be paacd m 
large quantities by itself, but it is generally mixed more or Jess intimately with the 
munis and pus. It is bright red, and the stools are never bladr and tarry as are seco 
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wth gastric and duodenal ulcer. It is mostly fluid, but small clots are often present. 
The mucus is clear, or opaque owing to the presence of pus ; membranes are never 
passed. In most cases small collections of pus are easily recognised wth the naked 
eye in addition to that mixed with the mucus and unformed fseces. 

Abdominal discomfort is often, but not always, present. Any severe pain is rare 
except immediately before defxcation, when colic may occur; this disappears as 
soon as the bowels are opened, espiecially if flatus is passed. Tenesmus is unusual 
and occurs only if the anal canal is invoU-cd. The abdomen is often retracted. In 
acute cases and acute exacerbations, however, it may be distended, a sign of some 
grawty. Tenderness is often completely absent, even in severe cases, but pressure 
over me colon, especially in the left iliac fossa, may cause discomfort. When the 
tenderness is considerable, the inflammation has generally spread to the peritoneum 
and local peritonids is present. A moderate degree of muscular rigidity is often found 
in severe cases, especially if there is any local peritonitis. 

In acute cases, and in acute exacerbations of more chronic cases, irregular fever 
is generally present. Apart from this, the patient has generally a good appetite. The 
constant diarrhcca leads to progressive emaciation and weakness ; but in mild cases 
the patient may feel so well that he is unwilling to undergo treatment in bed. The 
loss of blood leads to secondarj' anxmia, which may be severe ; the hamioglobin is 
often only 50 per cent of normal, and may fall to 20 per cent In sucli cases oedema 
of the ankles and asdtea may de\-elop as a result of h>-poprotcinxmia. 

Complications. — In the course of healing, strictures, which may be multiple 
and of considerable length, may develop, espedalJy in cases of long standing. The 
symptoms do not alter with the development of the stncturcs, as the stools arc so 
soft that they pass without difficulty through the narrowed bowel. A narrowing can 
sometimes be recognised with the sigmoidoscope, but tlie exact degree and lo^sa- 
tion can only be discovered with the aid of the radiogram. A stneture does not 
require surgery unless it causes suffident stasis to be rcc(^niscd with an opaque meal 
as well as with an enema. Radiography also gives an indication of the extent of colon 
involved, as the normal “ haustrauon ” produced by the constant activity of the 
muscularis mucosx disappears when it is paral)’sed by inflammation spreading from 
the mucous membrane to the submucous tissue. In the majority of early cases the 
distal half of the colon or the pelvic colon and rectum are alone affected. In addition 
to the absence of haustration the normal mucosal relief pattern is lost and the outline 
of the narrow tubular colon may be made ragged by the craters of multiple ulcers. 
A barium enema must be given with care during an acute phase of the disease, 
and the rubber tube should be soft and introduced not more than 2 in. from the 
anus in order to avoid damaging the inflamed rectal mucosa. Healing may also be 
associated with the development of multiple small polypi from tags of inflamed 
mucous membrane. They may closely resemble adenomatous polypi to the naked 
eye, but it is doubtful whether true adenomata ever develop from them. They may, 
however, undergo malignant degeneration, and seconda^ carcinoma develops in 
some 5 to 8 per cent, of all cases of chronic ulcerative colitis. 

General peritonitis is a very rare complication, and may be caused either by 
perforation or direct spread of infection through the ^vall of the colon. Localised 
abscesses are unusual, but may give rise to multiple fistulx-m-ano if they occur 
in the perianal region. 

Non-suppunitive multiple arthritis may develop, as it does in bacillary dysentery. 
Clubbing of the fingers may occur. 

Diagnosis. — ^The association of blood in the stools with pus and mucus indicates 
the presence of an ulcerative lesion in the colon, or of a gro^vth of the pelvic colon 
or rectum. The latter can usually be excluded by rectal and abdominal palpation, 
p»d by the sigmoidoscope. Even if the growth is too high to be reached by the 
instrument, its presence is rendered very probable when the accessible part of the 
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colon appears normal, and blood, mucus and pus are seen coming from above. Tbe 
instrument should be passed with care under visual guidance and mthout much air 
inflation ; no anmsthctic is required and no force should be used. If there is much 
difficulty or pain in carrying out tlie investigation it should be abandoned. Jn 
ulcerative colitis the mucous membrane is bright ted, thick and sometimes granubr. 
It bleeds very readily when touched, and si^l submucous hemorrhages are fre- 
quently seen. Its surface is covered tvith blood-stained, purulent mucus, some of 
which should be removed on a sterile swab for bacteriological and cj'tologlcal exam- 
ination. Superficial ulcers arc invariably present; but in early cases they may be 
so small that they are difficult to recognise without a magnifying eyepiece. Later 
tliey are large, and are sometimes so extensive that only small islets of mucous mem- 
brane are left, which may feel like small, flat polypi on rectal examination, the floor 
of the confluent ulcers 6cing mistaken for the surface of the mucous raembratic. 
The ulcers are ahtays superficial, with irregular edges ; the tliick raucous membrane 
may be undermined. The floor of the ulcers appears greyish-yellow when the blood 
ana mucus are wiped from their surface. 

If the patient has been in the East the possibilify of amoebic dysentery should be 
considered, though the absence of such a history does not exclude it, as cases may 
occur in people who have never been out of England. The endoscopic appearance 
IS so distinct that a definite diagnosis can usually be made from this alone. Small, 
round, red elevations are seen on the otherwise normal-looking mucous memb^c, 
corresponding with the collection of broken-down material in the submucous ti^ue 
causeo by the invasion of Enlamceha hinotytica. In the centre of each elevation is a 
depressed yellowish ulcer, where the submucous abscess has broken through the 
mucous membrane. 

Other conditions which may give rise to difficulty in diagnosis are intestiflsl 
tuberculosis the haimorthagic blood diseases, or a forei^ body in the rectum. 

Prognosis. — Very acute ulcerative colitis may cause death in a few weeks- More 
commonly, it becomes chronic with periodic acute exacerbations, and ffius approtl- 
nutes to the ordinary form of ulcerative colitis, in which the onset is insidious and 
the course very prolonged. In a fetv cases complete and lasting recovery occun. 
The mortality of all cases is between 10 and IS per cent. Death is generally the result of 
exhaustion from prolonged diarrhcEa,ana:mia caused by constant bleeding, and tovrcmia. 

The commonest cause of relapse is anxiety, whidi may be citlier prolonged or 
acute, when the return of severe symptoms may be quite sudden. Relapses may 
also occur with acute infections, especially tonsillitis, and with food poisoning, dietetic 
indiscretions, exposure to cold and damp, and fatigue from mental or physical ovef- 
work. 

Treatment. — (a) General. — ^The most important factors in the successful treat- 
ment of ulceradvc cohtis arc confidence, patience and perseverance on the part oi 
both doctor and patient. Even in early cases several weeks of stri« treatment are 
generally required, and m chronic and btc cases very much longer periods, up to 
many months, may be necessary. The patient should be kept at rest m bed as long 
as there is pyrexia and whilst there is much diarrheea, but fresh air and some form of 
occupational therapy arc most important during this time. A warm bath once a 
day may be allowed except during the most acute phase. 

{b) Psychotherapy. — Attenrion must be paid to the emotional make-up of hie 
patient and dramauc improvement may follow the physician’s simple reassujxncc. 
encoumgement and explanation of the psychological problems which may be affect- 
ing the case. Very much more spedaused and prolonged psychological treatment 
has also been widely advocated in eariy cases, especiaiiy by American writers. Many 
lemarkable recoveries in ulcerative coliUs have undoubtedly been due to suggestion 
and the enthusiasm of the physician in some particular form of remedy. 

. (e) Diet. — ^Too limited a diet results not only in loss of weight and strength, 
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but the food may contain insufficient iron to compensate for the loss of blood in the 
stools so that micronic ana:mia develops. The anaemia, malnutrition, and particu- 
larly deficiency in vitamins agsjravate the colitis, and may lead to serious cutaneous 
and other complications, all of which respond rapidly to a change to a more liberal 
diet. Patients with ulcerative colitis often have quite a good appetite, and tliere b 
no reason for limiting their allo\vance of meat and other foo(& containing no in- 
digestible residue. Indeed a high calorie and high protein diet is advisable, and extra 
vitamins, particularly ascorbic acid, 100 mg. daily, and the B. complex, especially 
nicotinic acid, ISO mg. daily, should be ordered. Fruit b best given in the form of 
juice and strained purees, and green vegetables as purees. Marmite b a valuable 
addition. Nuts, pips and foods with a hard residue should be avoided. 

(d) Local Treatment to the Colon. — Colon lavage is little used, and rectal 
injection of penicillin or sulphonamide drugs have on the whole proved disappointing 
and less successful than when given systemically ; the host of other antbeptic solu- 
tions that have at different times been advocated have probably only a mechanical 
effect in washing away bowel debris. Any large rectal wash-out is hkeJy to cause 
serious discomfort or even danger. 

(e) The Sulphonamide drugi have on the whole given dbappointing results but 
a course of succinylsulphathiazole, 24 g. a day for 5 da)’s, or phthalyJsulphathiazole, 
12 g. daily for 5 day’s, each given at 3-hourly intervals is sometimes followed by a 
briluant result. 

PenictUin has been used in a number of cases, and b worthy of trial. Approxi- 
mately one-third of the cases may be expected to benc6t temporarily, the effect 
probably being la^eljj through relief of secondary streptococcal and otlier infection, 
remdllm should be given intramuscularly in a dosage of not less than 500,000 units 
twice daily for 5 to 7 days ; rectal injection of a similar quantity once a day dissolved 
in 5 oz. of saline may be combined with systemic administration. Chlorietroeycline 
and other antibiotics may sometimes be of help, but more often prove disappointing. 

(/) Cortisone and coritcotrophin have been the subject of extensive therapeutic 
trials, and in primary attacks 200 to 300 mg. of cortisone daily for 3 to 6 weeu has 
given excellent results in about half the cases treated. 

{|) Blood Transfusion. — Most patients with ulcerative colitb are anaimic. If 
thb IS marked a large transfusion of 3 or 4 pints given slowly by drip is advisable. 
In less severe cases smaller and repeated transfusions are >er3’ valuable, and not only 
improve the patient’s general condition but often seem to hasten healing of the colon. 
It may be worth advising a blood transfusion in cases in which the anarmia is slight 
or even absent altogether. Iron in the form of ferri et ammonium otraie, gr. 30 
four times a day, may be given even m acute cases. 

The improvements reported following the use of vaccines, bacteriophage, intestinal 
mucosal extracts, thiouracil, folic acid and numerous other substances have probably 
been mainly due to spontaneous remissions, perhaps partly as a result of the doctor’s 
own enthusiasm. 

{h) SyIltPTO^L^TIC Treatment. — ^Vhen the diarrhcea b severe the patient is likely 
to become exhausted by want of sleep. A dose of codeine sufficient to keep the bowels 
from acting more than once in the night should be given at 10 p.m. and a sn^Icr 
dose before meals two or three times a day. A barbiturate such as phenobarbitonc 
gr. 2 or 3, may also be safely used at night, but opium may be essential and should 
be administered as the tinct. opii min. 10 to 20 in a bismuth mixture. Injections 
of morphine should be aroided if possible. Pain is not a common complaint in 
ulcerati\e colitis, though severe colic due to distension of the bowel with gas may 
occur shortly before the bow els act. A mixture containing bclbdonna, min. 5 to^ 20, 
with tr. chloroformi ct morphinx Co. min. 5 and kaolin half an ounce as required 
may relieve tlicsc attacks, and the dose of belladonna may be increased until the 
mouth begins to become uncomfortably dry. 
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(i) ArTEE-TREATMENT. — ^The danger of recurrence is redured if treatment is con- 
tinued until sigmoidoscopy shows no inflammation, even if symptoms have already 
disappeared for some weeks. Associated conditions, such as oral and pharyngei 
infections and anal complications, must be treated, as a relapse may follow an acute 
sore throat or the development of a peri-anal abscess or fistula-in-ano. Cold and 
chill are particularly to be avoided. The patient should keep permanently on a low 
roughage diet and, when necessary, take sufEcient Isogel or paraffin to keep bis stooU 
soft. He should be helped to solve any problems connected with his home, his busi- 
ness or other matters which arc causing anxiety, as there is no doubt about the import- 
ance of psychological factors in causing relapse and recurrence. 

{j ) SuHGCRT. — The possibility of surgical treatment should be considered in every 
case. It has in the past been undertaken mainly for intractable chronic cases which 
have been wholly incapacitated for many months or years, but it also has an important 
place in the treatment of earlier cases which do not respond to medical treatment. 

An ileostomy affords complete rest to the colon, and the constant irritation of 
the mucosa by farces and decomposing inflammatory exudate, and the frequent 
peristalsis and spasm which it causes are prevemed. The main indicadons for the 
operation are as follows t 

(1) In the very rare fulminating cases with high temperature and passage of 

large quantities of pus and blood, when it offers the only good chance of 
recovery. The mortaUty of auch cases is high, but if the patient 8um\es 
the operation, improvement » remarkably rapid. 

(2) When continuous treatment under ^d condiuons for some months has led 

to little or no improvement, or ute patient over the year* has become ft 
chronic invalid. 

(3) When fibrous strictures, polypi, flstube or severe perianal infection bse 

developed. 

f41 In cases of progressive arthritis. 

(5) When severe haemorrhage is recurrent. 

(6) If malignant degeneration has occurred or is suspected. 

If surgery is decided upon, the objective should be total removal of the 
colon : segmental removal is rarely of lasting benefit. In some cases a combined 
colectomy and ileostomy may be performed at a single operation, but more usuaUy 
a preliminary ileostomy is needed. In this case about 1 to 2 in. of ileum are brought 
out beyond the abdominal wall and a bag is cemented to the skin so that no leakage 
occurs around the opening. As a rule this causes patients surprisingly little difficulty 
or inconvenience and they may lead fully normal and active lives. 

After the ileostomy Ivas been well established, the final stages of colectomy 
perhaps an ultimate abdomino-perineal resection of the rectum should be advised 
owing to the appreciable risk of malignant degeneration occurring in the discard 
colon. This is especially necessary jf any strictures or polypi are present. In n f«v 
cases it is possible to anastomose the ileum to the rectum provided the latter is suffi- 
ciently free from disease. 


TUBERCULOUS ENTERITIS AND COLITIS 
Etiology. — Miliary tubercles may be present in the intestines in general tuber- 
culosis, but they have no clinical importance. Primary infection of the bowels from 
tuberculous milk is not infrequent in children, but is comparatively rare in adults. 
Secondary infection from swallowing tuberculous sputum is very common, ulceration 
being present in from half to three-quartern of ^ fatal cases of pulmonary tuberculosis. 
The lower end of the ileum and the caecum, where ^e rapid passage of chyme 
the alimentary tract is first arrested so that there is time for the muco-pus in which 
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the tubercle badlli of the sputum are enmeshed to be digested, are the parts most 
frequently affected. 

Symptoms and Diagnosis. — In at least one quarter of the cases no symptoms 
are present, although extensive ulceration may be found post mortem ; in tlie reverse 
manner, too, it must be remembered that digestive symptoms are very frequent in 
cases of pulmonary tuberculosis without any organic intestinal lesion being present. 
Tuberculous enteritis should be suspected in children suffering from diarrheea ivith 
fever, abdominal distension, enlarged glands, ansmia, i^-asting and weakness. It 
should also be suspected when pulmonary tuberculosis is associated with diarrhcea, 
especially if abdominal pain and tenderness are present and blood is found in the 
stools. A bad general condition in combination with an apparently not bad pulmonary 
condition is always suggestive of an intestinal infection. Tubercle badlli are often 
present in the stools as a result of swallowing infected sputum even with healthy 
intestines. In the absence of abdominal pain the diarrhcea in advanced phthisis is 
sometimes due to the achlorhydria which is commonly present, and as a general rule 
diarrhaa is a late occurrence m tuberculous enteritis and often indicates an associated 
involvement of the colon. 

The diagnosis may be impossible to make with certainty clinically unless a tumour 
is present in the right iliac fossa, and this docs not occur in more than 30 per cent, 
of cases at the most. Radiography is often able to provide a definite diagnosis, but 
in some cases no abnormal changes in the small intestine can be made out at all. A 
slight or moderate enlargement of the liver is present in rather less than half the cases. 

Perforation of a tuberculous ulcer is rare owing to the adhesions which form 
betiveen the coils of intestine. Cicatrisation of ulcers may lead to single or multiple 
strictures of the small intestines; as these are incomplete and the contents of the 
bowel are fluid, obstruction b rarely produced. External adhesions and the formation 
of bands may, however, lead to acute intestinal obstruction. 

What has been described in the past as hyperploitic iuhercuhns of the cacum is 
probably a form of regional ileitis (p. 631) in which the csccum is involved as well 
as the end of the ileum. It was always reco^bed that the condition was not associated 
with tuberculous foci elsewhere ana tubercle baalli were never found in the stoob ; 
there was in fact no evidence that the condition was tuberculous in origin. 

Treatment. — The treatment b that of tuberculosb in general, combined with 
the dietetic restrictions required for non-tuberculous entero-colitb. Especial care 
should be taken to avoid the swallowing of sputum, and hydrochloric acid may be 
given with mcab, as for achlorhydric gastritis. 


POLYPI OF THE COLON: POLYPOSIS 

Etiology and Pathology. — Solitary polypi of the colon are common and cases 
fffiA (Tiv to frrirffif or sooro sro i?s>t iaSreiiu^S. Most stF ibsss pdyps ore siimpis 
adenomata, and it is estimated from post-mortem studies that they are present in 
approximately one in every ten people. True poljqjosis, in which the whole or part 
of the colon is studded with innumerable polypoid adenomata, is very- rare. Most 
cases of primary generalised polyposb are familial, several members of one or more 
generations of a f amil y being affected. Less frequently single polypi are also familial. 
Males are more often affected than females, and the symptoms generally begin before 
the age of 30. 

The polypi usually commence as small flat patches of mucosal overgrowth which 
soon become polyyioid. The polypi which develop in the process of recovery from 
ulcerative colitis are inflammatory in origin and are not adenomata. They are gener- 
ally present in si^l numbers tiu '.occaaonally a condition simulating generalised 
polypKJsb develops. 
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Doth single and multiple polypi show a considerable tendency to become malignant, 
and the majority of patients with faratUa! p<dyposia ultimately die of caranotna. In 
some cases of carcinoma of the rectum and «)lon the lesion is grafted on a simple 
polypous adenoma, but in some 4,000 cases of rectal and colon cancer examined at 
St. Mark’s Hospital, not more than 1 per cent, showed true polyposis. In early cases 
of carcinoma an adenomatous origin can sometimes be recognised and in some cases 
of cancer of the bowel simple adenomata are also coexistent. 

Symptoms. — Recurrent passage of bright-red blood, unraixed vrith mucus or 
pus, sometimes with and sometimes independent of feces, is generally the firet and 
often the only symptom. In adults internal Iimmorrhoids give rise to similar symp- 
toms, but in children polypi are the only common cause. In polyposis diarrbaa 
develops sooner or later as a result of secondary infection and inflammation, and the 
fluid feces arc mixed with mucus, pus and bright blood, being indistinguishable 
from those passed in ulcerative cohtis. The hsroorchage may lead to severe anamia, 
and the diarrhcea to malnutrition and, when it begins in childhood, to infantilism. 
Tenesmus and abdominal pain are uncommon. 

The polypi can often be felt on rectal examination and can generally be seen 
with a proctoscope or sigmoidoscope, but occasionally they are situated too far from 
the anus, when radiography is the only means of making a definite diagnosis. Their 
exact extent can be estimated by means of an opatjue enema which gives a character- 
istic picture, showing rounded semi-translucent areas in the sliadow of the colon. 
Sometimes they are best demonstrated by inflation of the colon with air after the 
greater part of the opaque enema has been evacuated- 

Polypi are the most common cause of chronic intussusception. 

Treatment. — Single and multiple polypi in the rectum and pelvic colon can be 
removed with a diathermy snare or destroyed by a tiiaihenny cautery ^rough » 
proctoscope or sigmoidoscope. The spedmen must be examine hbtologicallyy and 
further surgical treatment undertaken at once if any evidence of malignant change u 
found. The patient should be re-examined every 3 months for at leaat 10 years, so 
that any ne^v polypi wluclt develop can be destroyed before they have time to undergo 
malignant degeneration. Multiple small polypi eometimes disappear when treated 
ivith X-rays. When the whole colon is involved, the terminal ileum shodd 
be anastomosed with tlie loner end of the pelvic colon, die rest of the colon being 
e.xosed. The polypi present in the remaining part of the pelvic colon and in the 
rectum arc removed or destroyed by diathermy. 


CANCER OF THE COLON 

Etiology. — ^Primary columnar-ceUed carcinoma of liie colon attacks men with 
slightly greater frequency than women. It is most common between the ages of 40 
and 65, although cases have been recorded in early diildhood. 

Patboiogj'. — Only a little over 1 per cent of cases of intestinal cancer affect the 
small intestine. Of the remainder 50 per cent, arc in the rectem and at the 
recial flexure, and 25 per cent in the iliac and pelvic colon; thus 75 per cent, of 
cases occur in parts of the colon where the faces arc solid. Nearly half of the rernaioder 
arc in the caecum and ascending colon. The majority of the cancers are of the sdrrhous 
tj^je with much fibrosis, but those in the right half of the colon are frequently of 
colloid type with great production of mucous material. 

Extension to the peritoneum and secondary deposits in the lymphatic glands, 
liver and other organs develop later and rather less frequently with cancer of the 
intesu'ne than with cancer in most other situations, obstruction occurring in more 
tlian 50 per cent, of cases before the glands are involved. The prospect of a radic^ 
cure by operation, if an early diagnoris is made, is therefore comparatively good. 
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The rectum has a moderate supply of lyrmphatics and gives operative results inter- 
mediate between gastric and colonic carcinoma. 

Symptoms. — ^The average age of onset of carcinoma of the colon and rectum 
is betu-een 55 and 60, but the possibility of its presence should be considered when- 
ever an individual over the age of 35, whose bowels have previously been regular, 
develops constipation or diarrhcca without change of diet or habits, or when a patient 
of the same age, who is habitually constipated, becomes more so without obvious 
reason. Constipation occurs earliest in the common annular form of intestinal cancer, 
which narrows the drcumfercnce of the bowel while the actual size of the growth is 
still very small. Less obstruction b caused by papillomatous carcinoma, which 
forms a friable and ulwratcd mass, projecting into, but not obliterating, the intestinal 
lumen. Constipation is at first intermittent and relieved by purgatives, which gradu- 
ally become less efTcctive and cause more pain. Enemata are generally of use for a 
longer period, but they also finally fail to act. Sometimes, however, there is persistent 
diarrheea from the start, cspedally when the growth is situated in the pelvic colon. 
More fregucntly the initial constipation is interrupted by attacks of diarrhtKL In 
the majonty of cases the constipation becomes steadily more severe until it ends in 
complete obstruction, which is sometimes hastened by the impaction of a hard mass 
of faices in the narrowed lumen. 

The stools do not generally differ in shape from those seen in ordinary constipa- 
tion. Occasionally thin pieces, resembling the ficecs formed in some cases of constipa- 
tion assodated wath spasm, are passed, espcdally when the growth is in the pelvic 
colon or in the rectum ; they sometimes owe their shape to spasm of the anal sphincter, 
produced rcffexly by growth or by the irritating discharge from its surface, but 
may be due to a stricture well above the anus. The stools in cancer of the rectum 
and lovver part of the pelvic colon generally contain obvious blood, pus and mucus. 
In rare cases the passage of a large quantity of bright-red blood is the first symptom. 
The stools may dosely resemble those of simple ulcerative colitis, but fscal matter 
is often absent and fragments of more or less solid faces can sometimes be recognised, 
whereas in ulcerative colitis unformed fa^cc3 are almost alwaj'S present. When the 
growth is proximal to middle of the pelvic colon, blood and pus can rarely be 
recognised with the naked eye, but occult blood can dmost always be found by the 
guaiac test. 

Vague discomfort in the lovver part of the abdomen is often present, sometimes 
without any irregularity of the bowels, and slight attacks of colic occur when con- 
stipation becomes severe, but they rarely reach any great intcMity until the obstruc- 
tion is almost complete. In some cases the pain is in the region of the growth, or it 
may travel towards this point, where the patient occasionally feels a rumbling sensa- 
tion. ^Vhen the pelvic colon is involved, the pain is always beloiv the umbilicus 
and is often most marked on the left side. In carcinoma of the transverse colon the 
pain is situated above the umbilicus as frequently as below. 

The over-acrivity of the colon above the obstruction leads to hypertrophy of its 
musculature. ^Vhen the obstruction becomes complete, failure of the muscle ulti- 
mately occurs and extreme par^ytic distension results ; ulceration and perforation, 
especially of the crccum, may follow. 

^Vhen the obstruction is sufficient to give rise to severe pain, strong spasmodic 
contractions of the colon, but not peristaltic waves, are often visible and palpable. 
They never occur in the colic associated with lead poisoning or colitis, and very rarely 
with obstruction due to simple impaction of fieces. 

In cancer of the colon, especially the ascending part, or the cacum, general symp- 
toms, particularly weakness and anxrma, are often present for a considerable time 
before any change t^es place in the activity of the bowels. Severe amemia may 
indeed, though rarely, develop in the absence of any symptoms pointing to abdominal 
disorder. This is not the result of massive hzmoxrhage, which is rare, but is due 
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to slight continued loss of blood from the growth, together with the poor appetite 
and defident nutrition whidt is often present. Occult blood is almost always to be 
found in the stools if this is looked for on several occasions. 

In about 30 per cent, of cases when the patient is first seen, a tumour is palpable 
either on abdominal or rectal esaminatioiu In some of the remainder the growth is 
inaccessible to palpation owing to its situation at the splenic flexure; in others it is 
too small to be palpable. It is often impossible to reach a growth in the lower end 
of the pelvic colorv or at the top of the rectum either by abdominal or rectal mmina- 
tion, though it may be accessible to bimanual palpation. In such cases the sigmoido- 
scope alone makes an early diagnosis possible, if acute obstruction is not an early 
occurrence, the growth develops into a large and easily palpable tumour, whicn 
invades the neighbouring peritoneum and viscera. The tumour often varies in size 
from time to time, as it is formed not only by the growth itself, but pa^y by im- 
pacted fieces or by thickened peritoneum arid adliercnt coils of intestine, with perhaps 
a localised abscess. The disappearance of a tumour after treatment with purgatives 
or enemata does not therefore mean that cancer is absent, even if its disappearance 
is associated with improvement in the symptoms. For a mass of feces can become 
impacted above a cancerous stricture and produce obstruction, which may be pardaUy 
relieved when the feces are removed. A diagnosis of cancer can be esduaed only 
when the disappearance of the tumour is accompanied by complete and lasting cure 
of all the sraptoms. The tumour produced by a growth is bard ; it is rarely very 
tender, unless complicated by local peritonitis. When situated in the ascending, 
descending or iliac colon it is generally fixed ; in the cajcurn and transverse colon 
it is freguentlv very movable. 

Radiography often affords considerable help in diagnosis. The shadow of the 
colon may be visible as far as the seat of obstruction unusually soon after the opaque 
meal, which, however, should not be given in the presence of obstruction ; little 
or no barium may pass beyond this point for a considerable time, but a similar 1pm* 
iscd delay may also occur m simple constipation. A barium enema, howet’cr, will in 
most cases demonstrate the presence of a growth cither by a failure of ihemerw 
to pass beyond the site of the obsinictioo or by the appearance of a narrowed rigid 
segment of colon with an irregubr outline or an obvious Ailing defect. Tenderness 
may also be noted at this site by palpation under screen control, and when an abdom- 
inal tumour is present, the comoination of palpation and radioerapluc exatniaatioa 
shows whether any delay observed occurs in the neighbourhood of the tumour and 
whether the latter arises from some part of the alimentary canal. Radioeraplw 
completely fail to give any evidence of a growth until some months have elapsed since 
the onset of symptoms, but with modem technique this should happen rarely. 

In exceptional cases symptoms arc produced by complications before the intes^al 
functions become affected. Thus secondary deposits in the brain may cause cerebraJ 
symptoms sufficient to overshadow everything else, and an abscess developing m 
connection with an ulcerated growth or a stercoral ulcer above the obstruction, or 
general peritonitis resulting from perforation of the ulcer may constitute the earliest 
clinical manifestation. In rare cases distension from ascites is the first symptom 
noticed ; in others jaundice from secondary glands pressing on the common bile 
duct. It is frequent for a liver much enlarged with metastascs to be the first tause oi 
bringing a patient to the doctor,and early symptoms are sometimes ignored or dis- 
regarded until the development of a gastro'colic fistula. _ . 

Diagnosis. — ^The diagnosis depends upon the history combined with the resulo 
of abdominal and rectal palpation, examination of the stools for visible or occ^ 
blood, sigmoidoscopy and radiography. A tumour in the right iliac fossa vMy be 
caused by an inflammatory mass dtrvdoping round a small chronic appendtciilaf 
abscess, by regional ileitis, tuberculoria aiui ^ actinomycosis of the cecum as ueU 

by cancer. In the left iliac fossa confusion with diverticulitis is likely to occur. 
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In the latter occult blood is often absent, tenderness is more marked and the diag- 
nosis can generally be settled by means of radiography. The chronic obstruction 
caused by a local band of adhesions may simulate that caused by a gro^vth, the diffi- 
culty being increased by the fact that the stooU may contain occult blood. Many 
cases arc at first wrongly regarded as psychoneurotic, oAving to the combination of 
general weakness and indefinite abdominal symptoms ; others are diagnosed as colitis, 
owing to insuffident or incompetent investigation. The need for an immediate rectal 
examination in any patient whose symptoms might possibly be due to a carcinoma of 
the colon cannot be emphasised too strongly, nor must it be forgotten that a normal 
result on barium enema examination does not rule out a carcinoma of the rectum. 
In doubtful cases a rapid blood sedimentation rate if found may be of help in pointing 
to an organic and not a nervous cause of bowel symptoms. 

Prognosis. — Improved methods of examination have made it possible to diagnose 
the large majority of cases of cancer of the <:x>Ion as soon as symptoms appear and 
before any serious degree of obstruction has developed. As glanduiar involvement 
and secondary deposits in the liver and other organs occur comparatively late, in 
most such cases the growth can be completely removed. At the same time it must 
be admitted that many patients do not present themselves to the doctor before either 
metastases have occurred, or acute obstruction has supervened. In the latter case 
operation has a high mor^ty. In subacute obstruction preliminary colostomy with 
later resection is less dangerous, whilst in early cases with modem methods the im- 
mediate prognosis is excellent, and the five-year survival rate may be as high as 
SO to 60 per cent. The prognosis is better in older patients and m women than in 
men. and with growths on the right side of the colon than the left. The actual size 
of the grotvth Is no guide whatever to progoosts, as widespread metastasis may be 
present with only a very small primary tumour, and vice versa. Soft colloid growths 
are of bad prognosis, but purely load spread to adjacent tissues does not necessarily 
make the outlook hopeless. Untreatea cases of carcinoma of the colon or rectum 
receiving symptomatic treatment only, rarely live more than 6 to 12 months from the 
time of diagnosis, but simple colostomy alone is likely to prolong life by 1 to 2 pears. 

In general, only about half the cases are resectable when first diagnosed, but 
even so prognosis of carcinoma of the colon as a whole is at least twice as good as in 
carcinoma of the stomach, 

Treatment. — Cancer of any part of the large intestine proximal to the middle 
of the transverse colon is best treated by the removal of all the colon up to 3 in. 
beyond the growth, an ileo-colostomy being simultaneously performed. Beyond this 
point resection of the groulh and of a sufficient margin on each side with end-to-end 
anastomosis may be more satisfactory. 

With the introduction of sulphonamides and antibiotics it is now possible com- 
pletely to sterilise the contents of the bowel before operation and with this safeguard 
to undertake a one-stage abdominal resccdon with enormously diminished risk com- 
pared to earlier daj’s. With careful general preparation and pre-medication it is 
possible to resect the left as well as the right half of the colon with an operative 
mortality even in advanced cases of less than 10 per cent. In cases of subacute 
obstruction temporary improvement may be obtained by aspiration of the intestinal 
contents through a Rliller-Abbott tube, and the use of small doses of paraffin and 
magnesium hydroxide. 

In inoperable cases a permanent colostomy may enable a patient to enjoy a con- 
siderable period of useful life with relatively little inconvenience from the artificial 
opening. 

All patients after resection of s caxdnoma of the colon should be re-e.tamined 
every 3 months for 5 years, especially if there is evidence that the growth developed 
in a polyp, as so-called recurrences are often really ne\v growths which may in this 
way be recognised before they have given rise to any sj-mptoms. 
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DIVERTICULOSIS: DIVERTICULITIS 

/Etiology and Pathology.— Diverticulosis, the presence of diverticula in the 
colon, occurs in about 5 per cent, of nicfi and Homen over the age of 40. ITiey ate 
especially likely to develop if aperients have been habitually used for many yean. 
Owing to the atrophy of tlie rnuscular coat of the colon Tvhich occurs in old age. 
pressure from within produces diverticula more readily than in earlier life. The 
presence of fat diminishea the resistance of the intestinal MTill, so that di\'trticula 
arc especially likely to occur in the obese and they often form in the appendices 
cpiploicffi. 

The diverticula increase in number and size as the lower end of the pelvic colon 
is approached, but they are very rare in U»e rectum oeviog to tlie thickness of its 
muscular coat. A large number arc generally present. Some ate so small that the)’ 
aic barely visible to the naked c>c, tviiUst others attain a diameter of half an inch. 
They very rarely become larger than thb, as secondary pathological changes interrupt 
their grotvth. In the walls of the smaller diverticula alj the coats of the bowel are 
represented. As tliey grow larger the muscular byer gradually disappears and the 
mucous membrane frequently becomes atrophied. 

Symptoms. — Diterticulosis, the simple presence of diverticula of the colon, is a 
very common condition and gives rise to no symptoms. Inflammation of divcrticub, 
JiveriieuUlis, occurs m about IS per cent, of cases. Most frequently the patient com- 
plains of discomfort m tlic lower part of the abdomen and, after a time, altacl^ of 
severe pain or colic, which gradually increase in severity and in frequency. The 
discomfort is generally most marked in the left iliac fossa. At the same time the 
constipation, for wliich the patient has taken aptnents for many years, may bcco^ 
mote severe. Aperients aggravate tbt pain, which is relieved to some extent by 
the passage of flatus or faces. Mucus may be present in the stools, and pus cells 
can occaaioaaUy be discovered on microscopical examination, but obvious and occult 
blood IS generally absent. 

The temperature is sometimes slightly raised, and in scute exacerbations it may 
be very high and accompanied by severe constitutional symptoms with polymorpbo* 
nuclear Icucocytosis. 

The bladder is often irritable, the patient having to pass urine with abnormal 
frequency. At a later stage adhesions with the bladder may develop, and in rare 
cases gas and fsces are finally passed per urethram owing to the dcTtiopnient of a 
colo-vcsical fistula, divertindtitis and not cancer of the colon being the cause of the 
majonly of cases of this condition. The actual perforation is a result of inflaiMS- 
tion, but when the acute Attack of diveniculitis which preceded it has subsided, 
cystoscopy generally shows ^at the inflammation is localised to the immediate neigh- 
bourhood of the fistula, the test of the bladder wall being unaffected by the contamina- 
tion of the urine with fxces. Attacks of subacute cystitis arc likely to complicate 
each recurrence of acute or subacute diverticultds, but these are often leas frequent 
and less severe than before the fistula devTlopcd, the opening into the bladder appar- 
ently acting as a safety valve. 

Tenderness is most marked in the left iliac fossa and occasionally imoicdiateiy 
.above the pubes. The rigidity of the abdominal wall over the area may make palpauon 
difficult, but in most cases it is possible to feel the irregularly tluckened and 
iliac colon. \Vlien a local perforation with pericolitis has occurred a fixed, rounded 
and Very tender mass may be felt. Digital examination of the rectum generally reveab 
nothing abnormal, but a mass may be felt suggestive of a secondary malignant deposit 
in Douglas’s pouch caused by thickening round inflamed diverticuU, of the^ pelvic 
colon. The sigmoidoscope often caimot be passed farther than the pelvi-recW 
flexure or an inch or two beyond, the botvel at point appearing to be abnormally 
fixed and its lumen narrowei 
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An opaque meal show’s that there is generally little or no delay in the passage 
through the bow’el till the iliac colon b reached. The presence of diverticula can 
often be recognised when the barium reaches the affected part, as some of it enters 
and remains in them, often for a considerable time, after the rest has been evacuated. 
A barium enema should also be pvcn, as whenever diverticula are present their 
number and localisation can be more accurately determined in this way than by any 
other method. They may be discovered directly the enema is given, but more often 
only after it has been evacuated, a double row of small rounded shado^vs representing 
the diverticula being then seen, especially in the position of the iliac and pelvic colon. 
They often remain visible for several days. 

Diagnosis. — Discomfort and colicky pain in the low'er part of the abdomen in 
rruddle-aged and elderly patient^ especially if associated tvith increasing constipation, 
should raise the suspicion of diverticulitis or a growth of the colon. If the pain is 
most marked in the left iliac fossa and if it is associated with bladder irritability, the 
former is the more probable diagnosis. A tender tumour in the left iliac fossa, 
associated with muscular rigidity is much more frequently due to diverticulitis than 
to cancer. A radiographic examination after an opaque meal and an opaque enema 
generally settle the diagnosis, Diverticulitis Is not a pre-cancerous condition, as the 
occasional association with cancer is no more frequent than can be explained by 
coincidence, and the incidence of cancer in simple diverticulosis is as great as in 
divertioilitis. The discovery of diverticula In a patient with abdominal symptoms 
does not necessarily mean that these arc the cause of such symptoms, especially if 
the pain is atypical, or the symptoms point to some other disease. 

Treatment. — The accidental discovery of diverticulosis in the course of a routine 
radiographic examination indicates the advisabiH^ of keeping the stools soft by 
means of an unlrritatlng vegetable mucilage, such as Isogel, and the avoidance of 
pips and skins of fruit, nuts, pickles, salads, and hard or stalky vegetables. No 
aperients should be used, as they tend to force the Huid fxces into the diverticula. 
In mild diverticulitis the same treatment is effective. In more severe cases with 
pyrexia and abdominal rigidity the patient should be kept in bed till all signs of active 
inflammation have disappeared. The diet already mentioned should be given together 
with an ounce of paraffin three times a day. Belladonna in frequent and maximal 
doses may be required to control the secondary spasm. Six fluid ounces of paraffin 
should be injected into the rectum every evening and retained during the night. If 
the bowels do not act satisfactorily in llic morning, water should be run into the 
rectum slow’Iy and under low pressure in quantity insufficient to cause pain. By 
this means the accumulation of fjeces generally present is gradually evacuated, and 
the pain and inflammation subside. Treatment with sulphonamide drugs and anti- 
biotics should also be given. 

Very few cases require operation. Large inflammatory masses associated with a 
high temperature and leucocytosia often completely disappear following treatment 
with antibiotics and sulphonamides, and a considerable degree of obstruction may 
he overcome. Only if the symptoms become worse in spite of treatment, or if the 
condition is complicated by the development of an abscess or signs of spreading 
peritonitis, is an operation indicated. It is sometimes possible to excise or short- 
dreuit the whole of the affected portion of the bowel, but more often a colostomy 
lias to be performed. 

On theoretical grounds it has generally been assumed that the correct treatment 
of a colo-vesical fistula is to perform a colostomy at once, and, if possible, to separate 
the colon from the bladder at a later date. But colostomy does not always result in 
closure of the fistula, and a fistula may even develop after a colostomy performed 
for obstruction. A subsequent operation for separating the colon from the bladder 
is extremely difficult and does not prevent recurrence. A patient with diverticulitis 
and a coIo-vesical fistula is often little the worse for them, and prefers the minor 
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discomfort which he may have from time to time to the peroetual incoovenience of 
a colostomy. It is important that he should keep his stools soft but formed ; diarrhoa 
is much more dangerous than constipation, as soft or fluid faces easily escape through 
the fistula whereas solid farces pass it by. He should take no aperients, and showd 
use Isogel instead of paraffin, wKic!^ makes the fsces too sticky and too liable to enter 
the bladder. On such a regime little or no faces may enter the bladder for long 
period, although small quantities of pis may escape from time to time without 
causing any discomfort. The fistula is in fact valvular and generally remains closed 
for long periods. Should an attadr of cystitis develop, rest in bed and the administn- 
tion of sulphathiazole for 48 hours is generally suffirient to overcome it. 


CHRONIC INTUSSUSCEPTION 

Etiology. — Chronic intussusception is a rare disease occurring only in adults. 
Twenty per cent are secondary to innocent and IS per cent, to malignant tmnours, 
most of which project as polypi into the lumen of the bowel. 

For Acute Intussusception see Acute Intestinal Obstruction, p. 649. 

Symptoms.— A chronic intussus^tion may last for a month, a year or longer 
before it terminates in an attack of acute obstruction or of general peritonitis from 
perforation. It may finally reach the anus, from which it may project for some 
inches without preventing the passage of fseces. The onset is generally msidiousj 
occasionally it is acute, but the severity of the symptoms generally dimimshes and 
the subsequent progress of the case is chronic. Only about half of the cases ate 
accompanied by constipation, dianrhtea bring present in the majority of the others. 
The most prominent symptom is colic, occurnng in attacks wmch steadily increase 
in frcijuency and severity and may be brought on by taking food or by aperients. 
Constipation is present during the attad^ and blood and mucus may be passed at 
frequent intervals in entero-coUc and colic, but not in enteric, intussusceptions. ^ A 
palpable tumour is present in half the cases; it becomes harder and longer dunng 
an attack of colic, and appears to recede in the intervals. Severe attadcs are aecom' 
panied by vomiting, espedally in the enteric form. Visible peristalsis and dilatation 
may occur in the intestines above the intussusception. An opaque enema, given for 
suspected chronic obstruction, may reveal the presence of an intussusception by the 
typical appearance produced when a small quantity of fluid penetrates between the 
intussusceptum and the intussuscipiens. 

Treatment. — ^The treatment is always surgicaL 


MEGACOLON: HIRSCHSPRUNG’S DISEASE 

Definition. — Mcgacolon is a omdition in which the rectum and pelvic colon 
and sometimes the whole of the large intestine are dilated and hypertrophied, although 
no organic obstruction is present. The condition was described by Hirechsprung m 
1887 and occurs in children, untreated cases rarely reaching adult life. It occurs 
about once in every 30,000 births and shows some familial tendency, being mote 
frequent in males than in females. It must be distingitished from simple dilatation 
of the colon resulting from constipation, paralytic ileus, obstruction in the sigmoid 
or rectum, or from gaseous distension in some forms of (^pepsia (q.v.). . 

Megacolon must also be distinguished from a colon of unusual jenra but nor^ 
diameter — dollchocolon. The colon varies greatly in length, but al^ough a 
very long pelvic colon may predispose m volvulus, there is no reason to believe that 
it predisposes to megacolon. 

iEtiology and Pathogenesis. — Recent work has shown that Hirschspr^g^ 
disease is due to a congenital aplasia of the ganglion cells of the plexus of Auerbach 
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and Meissner, in a short segment of the sigmoid colon or rectum. This segment 
appears normal to the naked eye, but the bowel above it is dilated and thickened. 
No evidence of inflammation is found, and it is the failure of the aplastic segment to 
cany on the peristaltic expulsion of the fieces that produces the functional obstruction 
and enlargement of the colon. This condition is present from birth, and is often 
fatal before the child is a year old. Other cases of^megacolon may develop later in 
infancy and are due to simple constipation with fscal accumulation in the sigmoid 
and rectum. Lack of care as to bowel routine, alterations of diet, or painful defascatlon 
are the most frequent causes. 

Symptoms- — In Hirschsprung’s disease there is always a history of constipation 
dating from birth or from the first few weeks of life. At an early stage the bowels 
cease to act spontaneously, and drugs gradually lose their effect until an evacuation 
can be procured only by means of ene/nata, TTie stcjols are generally soft, but in 
early cases hard scybala may be passed. Soon after the onset of constipation the 
abdomen, which is normal in appearance at birth, begins to increase in size owing 
to distension of the colon mth gas and fxces, the size varying from time to time 
according to the extent to which the bowels are opened. Enormously dilated seg- 
ments of colon can often be recognised through the stretched abdominal wall ; they 
are dull on percussion, and palpation shows that they are filled with soft unformed 
feces. The rectum is empty but a mass of feces may be felt through the rectal w’all 
in sigmoid colon. With proper treatment the child can lead an ordinary life 
without symptoms of toxaemia, but othertvise severe malnutrition and ansmia gradu- 
ally develop. Attacks of acute obstruction are often superimposed upon the chronic 
condition. 

In cases of megacolon due to fecal impaction the constipation usually becomes 
complicated by incontinence in which small amounts of soft feces are continually 
being extruded past the hard masses in the rectum. On rectal examination hard 
feces are felt and rectal prolapse, fissures or piles frequently develop. Constitutional 
smptoms may be slight and abdominal distension is much less than in Hirschsprung’s 
disease. 

Megacolon in adults may give rise to no symptoms beyond a mild degree of 
constipation. The abdomen is often not obviously distended. 

The gas in the dilated pelvic colon is under considerable pressure. In small 
children it pushes the diaphragm up and the abdominal vvall forward, but in older 
children and in adults the appearance of the abdomen is generally less abnormal, 
as the diaphragm, which receives no support from above owing to the negative intra- 
thoradc pressure, gives way earlier than the abdominal muscles. In spite of the 
fact that the diaphragm may thus be almost completely out of action and that the 
capacity of the chest is much reduced, there is no complaint of d3rspncBa, and patients 
may be able to take strenuous exercise without any difficulty. In most cases the left 
dome of the diaphragm is aione htrolred ; it may reach the Jei’cJ of the third or 
fourth rib and is always higher than the right dome. In rare cases the dilated pelvic 
colon may displace the heart to the right, or crass the mid-line and pass upwards 
between the upper surface of the liver and the right dome of the diaphragm. _ 

Eventration of the Diaphraoji. — As the diaphragm in megacolon is displaced 
into what is normally part of the thoradc cavity, the condition present might with 
justice be called eventration (*.e. out of, ** venter," belly) of the diaphragm. This 
name is, however, generally reserved for a condition in which the high position of 
the diaphragm is the result of a congenital defect in the musculature of the left half 
of the diaphragm, which is represented by a fibrous membrane containing only a 
few scattered musde fibres. In deep respiration it moves passively up in inspiration 
and down in expiration — i.e. in the reverse direction to that taken by the normal 
right half of the diaphragm. \Vben the high position of the diaphragm is secondary 
to megacolon there is a small movement in the normal direction. 
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The crentration of the diaphragm which results from maldevclopmenl of i« 
musculature is rare compared mth that due to megacolon, other causes odng disease 
or injury to the phrenic nerves and pressure from gastric dbtension as in cemthi 
blaqude. 

Radiological Ejcamination. — Eveiy radiographic examination should begin with 
en inspection of the patient in the erect position before he has had an opaque meal 
or enema. The possibility of a mi^colon is at once suggested by die disco^cw of 
eventration of the diaphragm. The abnormflUy high position of the left dome ol the 
diaphragm presents such a striking appearance that it can hardly be missed, aad 
as has been pointed out it is more frequently caused by megacolon than by primaiy 
atrophy of the diaphragm, in which the left side moves upwards during inspiration 
while riie right side moves downwards jn the normal manner. It is generally possible 
in megacolon to recc^nise the outline of the enormously dilated air-containmg loop 
of pelvic ojlon and to distinguish it from an abnormally large gas*bubble in the 
fundus of the stomach, which is always limited below by the horizontal upper border 
of the shadow of the gastric contents. When a gas-containing cavity Is seen under 
the right dome of the diaphragm, as svell as the left, the diagnosis of megacolon is 
certain. 

An opaque meal does not help greatly In the diagnosis of megacolon, but radio- 
gram examination after an opaque enema gives the only means of recognising the 
exact anatomical condition present. It is, hoxvevcr, essential to watch^ the fluid 
being run in, as it is otherwise impossible to interpret a radiograph owing to the 
large amount of overlapping of different segments of the bowel caused by the enor- 
mous dilatation of the pelvic colon, the uppermost loop of which is often mistaken 
for the splenic flexure, llie fluid is seen to run straight upwards through a greatly 
ddated rectum and pelvic colon to the left dome of the diaphragm. Small ameuna 
of barium emulsion are run in during screening ao that in this way the nanwtd 
segment of rectum and recto-sigmoid may be demonstrated distal to the dilatsd 
bowel above. Verj' large quantities of fluid are required to visualise the whole mjoo. 
and the pelvic colon alone may have a capacity of 6 to 12 pints. The colon in children 
may hold as much as 4 to 6 pints, and in babia 11 to 2 pints. 

The swe of the colon, as shown in a radiograph taken after the injection of an 
opaque enema, is not an indication of its actual size nor a measure of its tonicity, 
but an indication of its diatensibility'. Even if the fluid is injected at a pressure 
insufficient to cause discomfort, tlie size of the various segments is often much greater 
than it is when seen witli the sigmoidoscope or after an opaque meal. 

Complications. — Volvulus . — In a small proportion of cases the patient complsuis 
of sudden attacks of very severe pain with abdominal distension. Slight attacks, m 
which the pain is not very sev-ere and the distension is slight, occur much mort 
frequently ; they are probably of the same nature as the severe attacks and arc caused 
by the twisting of a loop of the dilated pelvic colon. Both types of attack rnay last a 
few hours or a few days, and almost always subside spontaneously. 

Prognosis. — In Hirsebsprung’s disease the prognosis is bad unless treatment is 
successfully carried out, and many children die oeforc adolescence. In cases due t® 
infantile consbpalion the outlook is good, and gradual improvement is the rule as 
the child grows older. 

In many cases megacolon is compauble vrfth perfect health. Most of the paticits 
complain only of constipation no more severe than occurs in many people with no 
organic disease of any kind ; in some the condidon is discovered accidentally ountig 
routine inveatigation of abdoimnal tymptoms doe to some other cause. 

Toxic symptoms are rare unless aperi«its have been taken in exc^. Only m 
exceptional cases, in which radiographs show that severe stasis occurs in the esecum 
and ascending colon as well as in the pelvic colon, may true intestinal toxannia occur. 

Treatment. — In Hirschsprun^s disease the most successful form of treaonco* 
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is the operation of recto-sigmoidectomy in which tiie terminal narrowed segment 
of bowel is removed and the dilated colon anastomosed to the anus with its sphincter 
mechanism intact. Other surgical measures such as excision of the dilated colon, 
sjTnpathectomy or the use of spinal anaesthetics have produced only temporary im- 
provement. Conservative medical treatment never leads to lasting cure. 

In cases of megacolon due to chronic constipation bowel wash-outs should be 
given for several weeks, preceded, if necessary, by digital removal of f$cal masses 
under an anasthetic. After the colon has been thoroughly evacuated a magnesium 
and paraffin emulsion should be given and regular training in bowel habits instituted. 

When attacks of pain and distension, presumably caused by a partial volvulus, 
recur in spite of treatment, immediate relief can often be obtained by the passage 
of a long datus tube with the patient in the kncc-elbow position. If this fails and the 
pain is severe, morphine and atropine should be injected. Relief almost alwaj’s 
lollows, but if the attacks arc frequent and severe, the dilated loop forming the volvulus 
should be exdsed in a free interval. 

Thomas Hunt. 


ACUTE INTESTINAL OBSTRUCTION 

Acute intestinal obstruction U a condition in which the passage of the contents 
along the intestinal canal is more or less suddenly obstructed eitner completely or 
in greater part. The blood supply to the involved region is also often obstructed, 
thus converting something alread^/ serious into something critical. Only those forms 
due to mechanical causes \vill be dealt trith here, those due purely to paralysis or 
spasm being considered elsetvbere. 

Etiology.— The causes of acute intestinal obstruction are numerous, and may 
best be considered under (1) causes within the lumen of the bowel, (2) causes in the 
wail of the bowel and (3) causes outside the bowel, while there are two additional 
conditions — intussusception and volvulus — ^which do not come under any of these 
categories. 

1. Causes •within the lumen of the bowel giving rise to acute obstruction are gall- 
stones, fscal accumulations and, veiy rarely, true foreign bodies. Gall-stones large 
enough to cause intestinal obstruction arc usually of about 1 inch diameter and enter 
the intestine, not by the bile ducts, but by a fistulous opening between gall-bladder 
and duodenum. The stone becomes impacted where the bowel lumen has narrowed 
suffidently, a foot or hvo above the ileo-caecal sphincter. Fscal accumulation may 
produce an acute termination in a case of chronic obstruction due to some other 
cause, but it may cause obstruction by itself. Then the fsecal mass may be enormous 
m size and of a stony hardness ; it leads more frequently to the pseudo-diarrhcca of 
partial abstcaction thsti to complete constipation. The mecoaitim ileus of nsw-hom 
infants is another cause in this category. 

2. Causes in the wall of the bowel give rise mote commonly to chronic rather 
than to acute obstruction ; the commonest of such narrowings are those due to 
cancer. These conditions are discussed elsewhere, and it is only their liability to 
an acute termination which needs consideration here. Such a find catastrophe may 
result from the impaction of feces, or acute paralyds of the intestinal wall witli or 
without peritonitis may develop. Congenital stricture is a rare cause of acute intestinal 
obstruction in early infancy ; apart from imperforate antis, the commonest site is in 
the duodenum. 

3. The most common cause outside the intestine is strangulation of a portion of 
intestine by congenital or adventitious bands, diverticula or peritoneal adhesions. 
Such bands may result from old inflammatory disease or may be a sequel to a laparo- 
tomy. They may be produced by the adherence of normal structures, such as the 
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omentum, Fallopian tube or appendix, to other abdominal organs, or may result 
from the presence of a persistent MeAel’s diverticulum. The latter may remain 
attached to the umbilicus, or its free end become adherent. Sudi bands may 
obstruct by bridging across a portion of bowel, or a knuckle of bowel may become 
twisted round or under them, or, if the band is not long, mere kinking at its poict 
of attachment may be sufficient to obstruct the lumen. Internal hemis may girt 
rise to strangulation and intwtinal obstruction ; their commonest sites are congenital 
or acquired slits or tears in the mesentery or omentum, one or other of the normal 
peritoneal fosss, or, more rarely, the foramen of Winslow, or congcm'tal or acquired 
apertures in the diaphragm. The peritoneal fosss into which such internal hemi® 
may pass are situated In the neighbourhood of the duodeno>Jejunal flexure, in the 
peri-ca;cal region, and in the root of the pelvic mesocolon. Since almost always the 
part of bowel involved in this type is a mobile one, its mesentery is also involved 
and its blood supply thus greatly endangered. Strangulated external hemis are, 
of course, other examples of acute obstruction. 

4. Intuisuiception , — By intussusception is meant the passage of a segment of 
intestine into the lumen of another segment immediately below. ^Vhen this occurs 
a tumour is formed consisting of three layers, the outermost or intussuscipiens being 
the portion of bowel into which invagination is occurring, and the inner two con- 
stituting the intussusceptum, which tiiercforc consists of an entering layer and a 
returning layer. Between these latter U the strangled mesentery, interference with 
the vess^ of which speedily occurs and induces changes in the intussusceptum. 
apex is the distal part of the intussusceptum and tiic neck the narrow part where the 
cetuming layer turns to become the sheath or intussuscipieiis. 

Intussusception most frequently occurs in the first tvro years of life and is then 
r«arded as brought about by irregular peristaltic movements initiated by swelling 
oithe lymphatic tissue on the inner wall of the bowel. In adults an intestinal 
or carcinoma is often the starting-point of the invagination, which generally differs 
from that occurring in infants by being chronic instead of acute. 

Various forms of intussusception occur, of which the Ueo-cxcal variety, with tie 
ileo-cacal valve as its apex, constitutes about 70 per cent. Enteric, colic, ilto-couc 
and multiple intussusceptions are less frequent An intussusception always increases 
at the expense of the ensheathing layer, its apex remaining constant. 

5. Volvulus is a condition in which a coil of intestine becomes tsristed on itself 
around its mesenteric a:tis, leading to interference with its drculation and wi^ the 
passage of its contents. It occurs most frequently in the pelvic colon and the ilem^ 
but may affect the cajeum or any part of the intestine with a mesentery. The pelvic 
colon type usually occurs late in life, is commonest in males, and d^ends pardy upon 
an abnormally shaped mesentery and partly upon loading of the loop from chronic 
constipation. 

Pathology. — In acute intestinal obstruction the conditions found fall mainly into 
two groups, depending on (1) the occurrence of obstruction of intestine with a pre- 
viously normal lumen and (2) acute obstruction supervening upon gradually increasing 
chronic obstruction. 

I. In most cases in this group a portion of intestine » strangulated in addiUon 
to the obstruction to the lumen of the bowel, and consequently condition of the 
intestine must be considered in three regions — namely, above the obstruction, below 
it and in the strangulated coil itself. An exception occurs in the acute obstruction 
produced by an impacted foreign body, where, of course, there is no strangulatioD. 

(a) The intestine above an acute cbstxuction is usually greatly distended, its waUi 
are at first pale and thin, and later cedematous and purple in colour, and the 
of these changes rapidly increases upwards as the obstruction persists. The distended 
coils are full of fluid (partly the nonnal dammed-back secretion, partly an 
of serum), and as the case progresses ba^i^a escape through the distended snd 
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paral 3 rtic coils and lead to peritonitis. These changes are far more marked in small 
intestine obstruction than when the colon is affected. 

S Below the obstruction the coils are, as a rule, empty, contracted and pale. 

As a result of circulatory interference, the strangulated coil itself becomes 
distended with effused blood and gas, the latter mainly CO^ which cannot be absorbed. 
It is pumie in colour, tense, cedematous and paralysed, and it exudes bloodstained 
fluid both into its lumen and into the surrounding peritoneal cavity. If the strangula- 
tion is sufficiently severe to obstruct arteries as well as veins the coil becomes gangren- 
ous in less than an hour. Such a coil is grey and loses its peritoneal sheen ; it is 
fla«3d and exudes free gas and stinking fluid into the peritoneum. This condition 
is, of course, irreversible ; fortunately, complete arterial obstruction docs not usually 
occur for several hours and the intestinal wall quickly returns to normal when the 
strangulation is released, A strangulated coU soon loses power to prevent the passage 
of bacteria, and if left alone its vessels inevitably become thrombosed, and its u-aUs 
become gangrenous and ultimately perforate. The contents of an obstructed loop 
are profoundly toxic, the toxidty being greater the higher the obstruction is situateci. 

2. ^^^len acute super%’encs on chronic obstruction, the bowel has already had 
time to accommodate itself in some degree to the presence of narro\ving of its lumen. 
The final blockage of the passage is most frequently due to impaction of farces in 
the narrowed part, or to kinking adhesion, volvulus or acute paralysis of the intestine 
above iL In such cases the already existing hypertrophy above the obstruction gives 
place to rapidly increasing distension, and as a result the intestinal circulation is inter- 
fered with, and gas, being no longer effidcntly absorbed, collects within the bowel. 
The enteritis and ulceration usually present in some degree above a chronic obstruction 
rapidly increase, and perforation and consequent peritonitis speedily follow. 

Symptoms.— The sj-mptoms of acute intestinal obstruction vaty somewhat with 
the particular cause of Ue condition, but some of them arc alwa>-s present. Of the 
general symptoms, pain, vomiting, constipation and collapse are the most important. 

Pain IS an early sjTnptom and is severe ; a person in perfect h«lth may be suddenly 
seiaed tvith an acute abdominal pain which doubles Mm up and never remits. At 
first the pain is stabbing in nature, but later there are exaceroations which arc coliclg’ 
in character, and which occasionally serve to localise the obstruction. If the condition 
is allowed to progress until peritonitis supervenes, the continuous pain and tenderness 
associated with that condition are present in addition. 

Vomiting, preceded by nausea and severe retching, usually comes on about an hour 
after the pain, but it may be delayed for 8 or 10 hours. Once it has begun it continues 
with increasing frequency, and from the second to the fourth day it becomes stercoral 
in character. The higher the obstruction, the greater the vomiting, and the sooner 
does the latter become stercoral. Stercoral vomiting is not due to antiperistaUis, but 
is caused by the stagnant and excessive secretions of the bowel above the obstruction, 
gradually extending upivard until they overflow into the stomach and cause vomiting. 
The stercoral character is accounted for by the remarkable speed with which Bae/. 
eo/i and other organisms multiply in the stagnant contents. 

Constipation is, as a rule, absolute, although the bowel below the obstruction may 
empty itself shortly after the onset of the pain and vomiting. Neither farces nor flatus 
are passed and enemata, after washing away any fecal material present in the bowel 
below, are either retain^ or return slowly without force or flatus. 

Collapse is early and severe. The patient is prostrated, anxious and restless; 
the pulse is rapid, small and thready; the temperature is subnormal and the extremi- 
ties cold and clammy. The collapse b partly due to a reflex from stimubtion of the 
vagal and splanchnic nerve endings in me abdomen, and partly to Joss of fluid from 
sweating and vomiting. An important part b also played by the toxic intestinal 
contents; the higher the obstruction the greater is the toxicity of the stagnating 
contents. 
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In addition to these cardinal symptom? the patient presents certain other important 
signs. The tongue is dry and the teeth soon become covered with sordes. The 
abdomen is at first not tender to the touch, and sometimes pressure may relieve the 
pain. The higher the obstruction, the less wdl be the distension. If acute obstniction 
8uper\'enes on chronic obstruction, viable peristalsis may be present, and the coih 
can be felt to harden under the hand. Occasionally a tumour is felt in the abdomen, 
especially in intussusception, where a sausage-shaped mass can frequently be felt 
On auscultation intestinal sounds are present in increased intensity, and are high- 
pitched in character. If peritonitis supervenes the symptoms of that condition 
develop and consequently the abdominal picture changes. In acute intestinal obstruc- 
tion the urine is scanty and liighly coloured, and when the obstruction is Imv in tht 
bowel it contains a great excess of indican. 

Diaguosis. — The diagnosis of acute intestinal obstruction ts usually easy, but 
the further differentiation of the site and nature of the obstruction, though some- 
times fairly simple, is ofteri impossible before operation. The history is of importance 
in deciding whether the acute symptoms have supervened on those of chronic obstme- 
tion, when similar but less severe attadcs which were relieved by encmata orpurptlves 
may have occurred. Enquiry should be made for evidence of past abdominal pains 
suggesting appendicitis, salpingitis or other conditions which might produce 
bands. 

The presence in an infant of a sausage-shaped tumour, which can be felt to harden 
and is situated usually in the upper abdomen, with tenesmus and the passage of blood 
and slime, associated with acute attadcs of colic causing the child to scream and draw 
up its legs and with occasional vomiting, forms a characteristic picture of intussuscep- 
tion, and enables a confident diagnosis to be made. In doubtful cases examinalioa 
under anmsthesia may be required, and rectal examination may enable the intussus- 
ception to be felt. 

In volvulus the onset is acute, but collapse may be absent. Vomiting u not 
frequent at first, but the characteristic feature is the rapid onset and extreme “Wec 
of distension. This distension may at first be localised and indicate tlie seat of the 
volvulus, but it soon involves the whole abdomen and may cause severe cardiac and 
respiratory embarrassment. 

Distension implies interference tvith the blood supply and consequent def'Ciwt 
absorption of gas from the bowel; it may be a valuable indication as to wKcdier 
strangulation has taken place as well as intestinal obstruction. 

The conditions from which acute intestinal obstruction have to be differentiated 
are numerous. The most important is strangulated hernia, and a careful ttamina- 
tion of the hernial apertures must always be made. In fat patients with femor^ 
hemi® it is easy to overlook the condition, and in the rare obturator hemi.a diagnwu 
is frequently only possible on opening the obdomen. Ficcal impaction is another 
important condition to be considered, particularly in view of the grave results ot 
laparotomy mistakenly undertaken for its relief. The history of chronic consupation 
and the presence of hard or putty-like masses in the rectum or pelvic colon should 
prevent errors. Digital examination of the rectum should never be omitted in acute 
obstruction, since such masses or a growth may be palpable. 

The differential diagnosis from acute peritonitis may be difficult. The exuesne 
tenderness and rigidity in the latter, the absence of stercoral vomiting, the 
nature of the constipation at first, as well as the temperature and history are oistm- 
gubhing features. Difficulty may arise from conditions causing acute stimubt^o” 
of the sympathetic nerve, such as torsion of the testicles, ovanr or omentum, or the 
pa^ge of a renal or biliary calculus. Careful enquiry of the history, the character- 
istic distribution of pain in the colics, examination of the scrotum and vagina and 
the urine will usually lead to a correct diagnosis. Further, in these conditions enenuw 
generally result in passing of Ratus, and the eou»e of the disease docs not foIiow t!i« 
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usual set^uence in acute intestinal obstruction. In acute pancreatitis the pain is 
localised in the epigastrium and constipation is usually not absolute. 

Lead colic can be distinguished by the blue Ime on the gums, the history, the blood 

f iicturc, the absence of stercoral vomiting and the result of enemata ; a routine ncuro- 
ogical examination will distinguish tabedc crises. 

Rare conditions which may lead to mistakes are embolus or thrombosis of the 
superior mesenteric vessels. In embolus some cardiac lesion is usually present, and 
in thrombosis there may be mndence of cirrhosis, gall-bladder disease or thrombosis 
of other veins, while hxmatemesis and melcoa are common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intestinal 
obstruction, but in the majority, if operation is not undertaken, death occurs. This 
termination may be at a variable time after the onset, the average being after 6 days. 
Once the obstruction has been relieved by operation recurrence is unraromon, except- 
ing perhaps where the cause was peritoneal bands following a previous operation. 
Even when operation is undertaken, acute intestinal obstruction has a grave outlook, 
depending partly on the length of time elapsing before intervention and partly on 
the nature of the lesion. Other conditions materially affecting the prognosis are the 
age and general condition of the patient, and the presence of toxemia, septiesmia, 
peritonitis or complicating conditions elsewhere. 

Treatment. — Excluding eases of fsecal impaction the treatment of all cases of 
acute intestinal obstruction is immediate operation- The object of the surgeon is to 
locate the seat of the obstruction, and to relieve it as quickly as possible with the 
minimum of handling and exposure of the abdominal contents. When the abdomen 
is opened a collapsed portion of gut is sought, as this helps to localise the seat of 
obstruction. When found, the obstruction is reliev'ed in the simplest possible manner, 
by reducing a hernia, dividing a band, reduction of an intussusception by manipula- 
rion, removing a gall-stone, etc Where simple measures are insufficient, as where 
the bond Is not viable or a carcinoma is the cause, further immediate procedures 
depend upon whether small or large bowel is implicated. In the large bowel, resection 
and anastomosis mtist not be attempted ; the risk of leakage ffrom the suture line is 
too great In cancer cases cither a proximal colostomy or cscostomy is made to give 
immediate relief, the opening being made far enough from the site of the growth to 
allow a dean ffdd for later deliberate resection, or the growth and adjacent bowel 
are mobilised and exteriorised, to be cut away after closure of the abdominal wall, 
thus leaving a double colostomy which is dosed when the upper distended bowel has 
regained normality. Strangulated large bowel b rarely found and b similarly exterior- 
ised. In the small bowel, however, external openings are to be avoided because great 
loss of fluid ensues and the contained secretions digest the skin around such fistulae. 
Resection and anastomosis here carry much less risk, of leakage and can usually be 
confidently performed. Apart from operation, saline and glucose solution should be 
given intravenously by the rentinuous drip method to combat the loss of chlorides 
and fluid, and opium may be given to relieve pain once the diagnosis b establbhed 
and operation agreed to. As a pre liminar y to operation, distension should be to some 
extent reheved by the passage of a Ryle’s tube into the stomach with intennittent or 
continuous suction. The pjesage of a Rliller-Abbott tube farther down the intestine 
will accomplbh this even more sad^actorily but it b often a difficult matter to pas 
this instrument in a sick patient and, wWIe it may be attempted with, advantage, it 
should not be persbted in. 


APPENDICITIS 

/Etiology.— The two sexes are affected equally. No age is exempt, but the dbcase 
is most common in young adults. 
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The appenduc may becnme infected either by o^nistna spreading from tke 
lumen of the cecum or conveyed by the blood. In the former, the original infection 
may presumably come from infected food, but septic foci in connection with the 
teeth, tonsils and naso-pharynx arc probably of more importance. The latter ate 
also tlie likeliest sources of hremat^enous infection. The commonest organisn 
is Bact. coh'i next in order of frequen^ come streptococci and stapbylocoed. 
Congenital or acquired abnormalities are present in a considerable proportion of 
cases. In the former the appendix is not fully descended, is of the infantile varietj' 
or is twisted on itself. In Ae latter there are adhesions or kinks caused by previous 
inflammation either of the appendix itself or of neighbouring organs. Ob^ction 
to the lumen from any of these causes produces stagnation of the contents and pro- 
vides the necessary conditions for bacterial invasion. Foreign bodies are another 
cause, but they occur less frequently than might be expected. Intestinal worms, 
pins and fruit pips and stones have all been met tviJi, out by far the commonest 
foreign body is the ao-callcd “ appendicular concretion ", formed of inspissated fecal 
material moulded into shape by the appendix Itself. 


ACUTE APPENDICITIS 

Pathology. — In catarrhal appendicitis the mucosa only is affected, but ifl_ Ae 
commoner diffuse type all the coats are involved, the organ being hypersmic, rigid, 
tense and swollen, and the mucous membrane ft^uenily ulcerated. Later the lumen 
of the appendix becomes filled with pus, and, if there is obstruction, empyema of 
the organ results. Later still, local or general gangrene occurs, the most frequent 
sites being the tip or the base. Perforation is very liable to take place at any of thMa 
stages, leading either to a localised appendicular abscess or to generalised peritonitis. 
The chief factor in determining whicn of these nyo complications will occur is the 
virulence of the organism, since it teguirea time for the reaction of the peritoneum 
to come into play sufficiently to localbe the results of perforation to the Immediste 
neighbourhood. If the lumen of the appendix is obstruacd by a stcrcolith, aw« 
appendicular obstruction results, and the tenrion of decomposing fascal matter within 
its lumen leads to rapid gangrene and perforation. In milder cases the inflammation 
tends to resolve, and the appendix may return to an apparently normal rondition, 
but if the attack has been at all acute, either adhesions or narrowing of the lumen 
generally remain, leaving it far more liable to further attacks of inflammation. 
perforation and abscess formation occur and operation is not undertaken, spreading 
peritonitis results. Suppurative pylephlebitis may result from spread of infecuon 
along the mesenteric veins either with or without perforation of the appendix. 

Symptoms. — In nearly all cases the following symptoms are present, though 
they may vary in degree — (1) sudden abdominal pain, (2) pyrexia, (3) increased pulse- 
rate, (41 gastro-intestinal symptoms, (5) local signs. , . , 

1. Sudden abdominal pain . — The onset is usually sudden, the patient being seised 
■with severe abdomiriaV ptin which is typically central or generaised at first, latsf 
moving to the right iliac fossa. In the obstructive type, colicky pain marks the onset, 
unassociated with fever or increase of pulse-rate, and contoues until perforation 
leaulta or optration b undertaken. In very severe cases, especially in children, and 
where early gangrene occurs, the pain may be comparatively slight after the iniuaJ 
onset, and in omer cases the affection may progress to abscess formation rvith rela- 
tively Uttic pain. Such types are, however, the exception and pain is usually a prom- 
inent symptom. 

2. Pyrexia is almost always present at some time during the attack, except m 
cases of the obstructive type, where its absoice is apt to lead to mistakes in diagnosis, 
but its height b no measure of the sewrity of the lesion. There b sometimes a ngot 
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at the onset but the temperature is rai^ly greater than from 100® to 102® F. A rise 
only to 99® or 100® F. is not uncommon but is important, as some pyrexia b almost 
invaiiably present at some period during an attack. When a localbed abscess has 
formed, and in very severe cases with perforation and generalised peritonitis, the 
temperature may be normal or subnormal throughout. 

3. The pulse-rate is usually increased and tends to continue to increase as the 
disease progresses. In cases of appendicular obstruction there may be no increase 
in the pulse-rate until perforation has occurred. 

4. Gasiro-intestinal disturbances are almost invariably present. The tongue b 
furred and rapidly becomes dry. There b usually vomiting at the onset of the attack 
but it does not precede the pain and, though it persists in the severe cases with 
peritonitb, it may pass off although nausea usually continues. While constipation 
IS the rule, diarrhtea sometimes occurs and indicates usually a pelvic position of the 
appendbc, in wWch the inflammation spreads to and irritates the rectum. If 
the process does not settle and b allowed to progress, complete constipation 
resulting from peritonitia and ronsequent paralysb of intestinal movements 
ensues. 

5. Local signs . — ^There is usually no dbtension of the abdomen at the onset of 
the attack, but on inspection it ivill be seen that the lower abdomen moves less freely 
than the upper on respiration, and the right side less than the left. There is frequently 
hyperesthesia of the skin in the right Ubc fossa, and occasionally some cedema can 
be discovered by loosely nicking up the skin and subcutaneous tissues betivecn the 
fingers and oamparing witn the other side. There is great rigidity of the right rectus 
muscle and this is probably the most important single sign ; the rigidity is often too 
great to allow of any proper deep palpation. In addition to tlie rigidity there is great 
tenderness and pain on palpation, which has its maximum at MacBumcy’s point, 
situated at the junction of the outer and middie thirds of a line drawn from the 
anterior superior iliac spine to the umbilicus. In some cases an ill-deflned mass can 
be felt in the right iliac fossa, and the longer the history the more likely b such a 
mass to be present. It b constituted mainly of adherent coils of intestine and omentum 
surrounding the inflamed or perforated appendix. Rectal examination b often of 
value and sometimes a tender mass can be felt on the right side of the rectum when 
none can be made out from above. Considerable irritability of the bladder may be 
present, especially where the appendix is pelvic in position, and the urine, which b 
scanty, frequently contains albumin. 

A blood count is often of value for purposes of differential diagnosis, and usually 
shows a leucocytosis of from 15,000 to 20,000. 

In many of the worst cases, some or all of these signs and symptoms may be 
absent, but with a careful examination and a clear hbtory it b usually possible to 
reach a correct diagnosb. 

Sometimes an abnormally situated appendix gives rise to characteristic sjTnptoms. 
With a retro-ca;<^ appendix, focal signs tn the right iftac fossa may be absent, there 
being instead great pam and tenderness in the loin, and rigidity without great tender- 
ness of the right rectus. These cases are specially apt to develop subdiaphragtnatic 
absMss. An appendix running do^vn into the pelvis b apt to give diarrheta and 
bladder irriubifiQ', local rigidity may be slight and a mass can usually be felt per 
rectum. An appendbc running directly inwards may occasionally give rise to left- 
sided symptoms. 

Course. — ^^Vhere a correct diagnosb b made, operation should be undertaken 
at once for reasons to be dbeussed later, but if operation b delayed the case may 
take one of three possible courses. 

(fl) Gradual recovery may ensue and in first attacks this will occur in a large 
number of cases. Improvement begins about the second or third (by and the acute 
symptoms generally subside in a week, SimUar recovery may occur, taking a few 
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weeks, where a irms U palpable. The nuss ia tUU instance is due to cedema of the 
walling-off structures, particularly the oroaitum, although tliere may conceivably be 
a little pus, which is absorbed, in the centre of the mass. In all these cases the patient 
is extremely liable to have furtlier attacks, a liability which is increased in proportion 
to the degree of change which has occurred in the appendix. 

(i) Often, aa the result of ulceration or perforation of the appendix, the local 
symptoms not only do not disappear at the end of the first week, but persist and become 
aggravated. The temperature usually rises and there may be rigors, while at the same 
time a tumour becomes palpable in the iliac fossa. In some cases the abdominal 
wall may become cedematous and indurated, and the patient frequently begins to 
lose weight rapidly, to sweat profusely and to ahotv all the signs of dosed suppuration. 
If an operation be now performed, an abscess is found with walls composed of adherent 
and matted intestines, omentum and parietal peritoneum. Such abscesses often 
contain large quantities of very foul-smelling pus and if left alone may burst into the 
rectum or general peritoneal cavity, or more rarely on to the surface, usually in dw 
neighbourhood of the umbilicus. Spontaneous recovery may follow rupture into the 
rectum or on to the surface, but death is likely to ensue where the rupture occurs 
into the peritoneal cavity. 

(c) The third result of an unoperated attadc of acute appendicitis, and by far the 
commonest cause of death in thU disease, is generalised peritonitis. This may occur 
either from perforation of the appendix before limiting adhesions have had time to 
form, as in cases of the obstructive type, or it may occur without any perforation at 
all. In the latter instance bacteria pass through the wall of the infwraed appendix 
and set up suppuration in the neighwurhood ; if the icsUtaoce is poor, this involves 
the neighbouring peritoneum and ultimately leads to a generalised infection. In 
other cases a localised abscess may form and later burst into the peritoneum, a result 
often precipitated by sudden exertion on the part of the patient, injudicious palpation 
or the administration of aperients. The great danger of appendicitis, and one that 
can only be met by immediate operation, is that general peritonitis may occur fro» 
the very beginning, and its symptoms may be indistinguishable from those of the 
acute appendicitis itself. In tne hands of competent abdominal suigcons, operanon 
in the early stages is one of almost absolute safety, and in these circumstan^ tujy 
delay, with the shadow of possible peritomtb menacing the patient at any titne> i* 
quite unjustifiable- 

Dlagaosis. — ^As appendicitis is by far the commonest acute inflammatory cofub- 
non occurring in the abdomen in people under middle age, it must always be thought 
of in the presence of acute abdominal disease. In a t^ical case, with acute onset 
of abdominal pain, generalised at first and later settling into the right iliac fossa, 
with vomiting, constipation and local rigidi^ and tenderness, the diagnosis is eW, 
but one or more of these signs may be absent and then it is well to remember mat 
a single positive sign is worth several negative ones. The most constant single sign 
is tenderness on deep pressure in the iliac fossa, and if this is present even in moderaw 
degree, the patient must be carefully watched before a diagnosis of acute appcndiaus 
can be safely discarded. 

A genei^ examination is essential in order to eliminate certain other conditions 
which sometimes lead to mistakes. Right-sided pneumonia may cause difficulty, m 
its onset is sometimes assodated with considerable pain and rigidity in the right side 
of the abdomen, but as a rule the accompanying respiratory symptoms and 
^ecially the rapid respiration, will prevent error. In children, contraction of the 
right psoas muscle with flexion of the lup may suggest an acute arthrids or evens 
psoas abscess, whilst a psoas abscess is accastonally mistaken for appendicitis. 0‘ 
the abdominal lesions most likely to cause confusion the most difficult to differentiate 
is acute tubo-ovarian disease in women. In some of these cases, appendidtis co- 
exists from spread of infection, and where doubt remains after a thorough pelvic 
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examination it is safer to operate than to risk leaving a possible acute appendicular 
lesion. 

In perforation of gastric or duodenal ulcers, the general shock is more profound, 
the rigidity b more general and board-like, and riie pain is diffuse and not localised ; 
in biliary and intestinal colic, the nature and distribution of the pain usually suffice 
to prevent mistakes. The urine should be routinely examined and pyelitis and renal 
colic excluded by the findings and by the site of the pain. Twisting of a small ovarian 
cyst may be impossible to differentiate, but operation b called for in either case. In 
certain cases of typhoid fever the clinical picture may closely simulate appcndicitb. 
The relatively slower pulse and higher temperature, the constant headache and the 
absence of any definitely acute onset, are ol the greatest help in distinguishing, and 
a leucocyte count may be of considerable assistance, as leucopenia is present in typhoid 
fever in contrast with the Ieu(»cytosis of appendicitis. 

Prognosis. — If left alone a considerable proportion of patients svith acute appendi- 
dtb tend to recover, but it is not possible to give an accurate prognosb of the course 
in any particular patient within the first 48 hours. The chief cause of death is peri- 
tonitis and less often pylephlebitis, septicaemia or pulmonary embolism. Even if 
recovery from a first attack does occur, the patient is left with a far greater liability 
to subsequent attacks. Successive attacks of appendicitis tend to be more severe, 
and a patient who has had two b almost certain to have further trouble. 

With early operation the prognosb b extremely good, death being rare after 
operation within 36 hours. Even when operation b undertaken later in the attack, 
the prognosis is still good unless general peritonitb has ensued, when the prognosis 
\vithout operation b uniformly bad. A further great advantage of early operation b 
that drainage of the abdomen can usually be avoided, whereas in delayed operations 
drainage is frequently necessary. 

Treatment.*>-In patients with acute appendidtb operated upon within 36 hours 
of the onset, the mortality rate In the hands of osmpetent surgeons is negligible, and 
since it is quite impossible to determine the course which any particular attack is 
going to take, there can be no doubt that when the diagnosis is definitely established, 
operation should be undertaken at once. Some surgeons are of opinion that when 
the patient is seen later than 48 hours from the onset and b tending to improve, 
medical treatment should be undertaken until the attack has subsided and the appendix 
removed during the quiescent period. Since operation in such cases is, with com- 
petent surgery, very little more difficult or dangerous than in early cases, such a view 
has little to recommend it, since it condemns the patient to two tedious periods of 
sickness instead of one, and there is in addition the risk of the patient’s natural objec- 
tion to an operation, when he feels perfectly well, overcoming the advice he hw been 
given and leaving him exposed to all the risks of a further attack. When peritonitis 
or localised abscess formation has occurred, there are no two opinions as to the 
necessity of operation. If, for any reason, operation b impossible or refused, the 
patient should be kept in the Fowler position, should have notiung but water fay 
mouth and may be given morphine to diminish both pain and intestinal raovernent, 
provided always that any question of operation has been finally and definitely decided. 
Chemotherapeutic and antibiotic agents should be administered. Under no circum- 
stances should a purge be given, as there can be no doubt that far too frequently 
purgation is the direct cause of perforation. 

Where an appendicular abscess has developed, it was formerly held that the 
abscess should be drained and the appendix removed subsequently. Modern surgical 
opinion b in favour of doing both at one operation and in the hands of an experienced 
operator this procedure b undoubtrfly best, but where skilled surgical aid is not 
available, simple inebion and draiii^e of the abscess meet tlie immediate 
eme^ency. 

ClWItLES Do.n'ald. 
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SUBACUTE APPENDICITIS 

Recurrent attacks of subacute appendidtis are not rate, but true chronic inflam- 
mation of the appendix, as such, does not occur. For this reason, though rccunent 
infection with suosetjuent fibrosis and adhesions may be diagnosed wth some assur- 
ance, the term chrome appendicitis should not be u^. 

Symptoms and Diagnosis. — Many patients suffering fram colon spasm, con- 
stipation or other abdominal symptoms have their appendix wrongN removed, either 
without benefit or with actual aggravadon of their symptoms. Diffuse caecal tender- 
ness is so frequent a finding on physical examination that iw presence is done of 
very little diagnostic significance. Pain localised to the right iliac fossa, or in some 
cases of retro-csecal or rctro-coUe appendidtis to the right loin or right hypochondrimn 
with localised tenderness on radiological examination may point to appendicular 
disease; in a few cases symptoms may simulate those of cholecystitis. In cases ol 
recurrent appendicitis the symptoms are localised and not general, as in most neuroses ; 
they may be made woree by physical exerdse but are not relieved by food or alkalis. 
In rare cases, tvhen the append^ is adherent to the rectum, there may be diarrhtra 
in the attacks. Nearly all cases of r^ional llehis are at first misdiagnosed as chronic 
appendidtis, as is often ileo-cascal tuberculosis and carcinoma of the cacum. 

Tuberculous mesenteric glands may also commonly cause local pain and tendet- 
ness in the right iliac fossa, usually with some persistent low fever and generri iU- 
health. A few patients suffering from duodenal ulcer symptoms seem to be Usa^y 
relieved by removal of a fibrosed and adherent appendix, but any true causal relatJOD* 
ship is uncertain. It is exceedingly doubtful u the *' kinked ”, long, or othermse 
radiologically described " grumbling appendix ” is ever the direct cause of indigestion 
or of digestive symptoms other than those m^'cated above. 


DISEASES OF THE LIVER 

The liver is our largest glandular org^ and is essential for life, since it is con- 
cerned with the main processes of nutntion. It is often referred to as the seat of 
intermediate metabolism; after absorprion through the intestinal wall the main 
products of digestion are at once conveyed by the portal vein to the liver, where 
many elaborate activities involving disintegration and synthesis take place._ 

Most of the common named diseases or the liver (excluding abnormalities, tumour 
growth and parasitic infestations) result from structural damage, and such damage 
would usually be serious and more often fatal but for two facts which have a funda- 
mental bearing on all aspects of liver diseases, and especially prognosis and treatm^t 5 
1. We possess a large supply of liver tissue in excess of our essential needs. It is 
well known that the greater part of the bver may be replaced by carcinoma and yet 
the functions of the organ rem^n for the time unimpaired. 2. The liver has retnafk- 
able powers of regeneration and reprir. Not only do surviving cells rapidly regeneratc, 
often to form large masses (nodular hyperplaria), but the netv cells come into perfect 
alignment with a completely effiaent system of bile ducts. 


TESTS OF LIVER FUNCTION 
The liver has so many functions that no single test can be expected to provide 
information about derangement of all of them. Moreover, the two facts already 
mentioned — the excess ofliver tissue over normal requirements and the great capaaty 
for repair — inevitably influence the results. On the whole the tests available demon* 
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strate disordered function readily in acute damage or disease, but do not tell what 
the clinician most wants to know, namely, the boundaries beuveen adequate function 
and complete breakdown, especially in ^ more chronic diseases of the liver. In 
general, the correlation between liver hbtotogy as shown by biopsy and the results 
of biochemical tests of function is not dose, and gross pathological changes may be 
obvious under the microscope whilst functional tests remain normal. In piactice 
it is unwise to rely on any one biochemical test alone, the most useful information 
being obtainable by a combined scries of tests, if possible repeated over a period of 
time. 

Liver biopsy. — This technique ^vas first described in 1895 and is now an accepted 
method of investigation. Various types of needle are used, and they may be inserted 
either below or just between the ribs ; in the latter case the patient must co-operate 
by holding his breath. Good local aossthesia is essential and the patient must remain 
in hospital for 12 hours after the test is completed. Among 10,000 biopsies the 
mortality was just over 0-1 per cent., and the incidence of complications 0-32 per 
cent. Liver biopsy is particularly useful in the diagnosis of chronic hepatitis, of 
hepatic enlargement of unknown nature, and as a guide to prognosis in cases of 
cirrhosis of the liver. It should not be performed in jaundiced patients unless the 
diagnosis remains uncertain after thorough physical and biochemical examination, 
as there is an increased risk of bleeding from the puncture in these patients. It 
may be of value in confirming a diagnosis of malignant metastases in the liver, sarcoid- 
osis or of fatty infiltration. It demands considerable skill in its performance and 
should not be employed in cases where there are special risks of haemorrhage. 

The main hiockemkal tests of liver function are briefly described below. 

I. Tests based upon the formation and excretion of bile pigments. Van den Bergh 
Reaction : Urobilitiogen in Urine.— There are fe%v hepatic diseases in which some 
increase in the bilirubin content of the blood does not result, and estimation of the 
serum bilirubin by the van den Bergh test or, more roughly, by the icterus index, 
may give evidence of disease even when clinical jaundice is absent. In general, high 
values indicate severe liver damage, but the converse is not necessarily true. Repeated 
examinations of blood-bilirubin are often of great service in watctiing the waxing, 
waning and final recovery from dbcase. The amount of bilirubin in the plasma 
can be measured by a quantitative colour reaction, van den Bergh’s test, which is 
given by Ehrlich’s diazo reagent after adding alcohol. This test can detect variations 
in plasma level which are impossible to appreciate at the bedside. A sharp distinction 
was formerly drawm between reactions occurring before and after adding alcohol to 
the plasma, the “ direct ” and “ indirect ” reactions respectively, as it was believed 
that the former occurred only with obstructive jaundice and the latter with hsemo- 
lytic jaundice. It is now known that this is not consistently true, and as far as the 
differential diagnosis of most of the common forms of jaundice is concerned, the 
test is of little or no value. 

Urohilinogenuria. — Some of the bile which normally reaches the intestine, after 
Conversion in the large intestine to stercobilinogen is excreted in the urine as the 
colourless urobilinogen ; this oxidises in light and air to the bright yellow urobilin. 
Damage to the liver or excessive foraiation of bile pigments as in htemolyric jaundice 
leads to increased amounts of urobilinogen in the urine, whereas complete obstiuction 
of the bile duct prevents bile reaching the intestine and so prevents any urobilinogen 
appearing in the urine. The presence of urobilinogen is detected by Ehrlich’s alde- 
hyde reagent, whith gives a bright pink oilour when 0-5 ml. is added to S ml. of 
urine. 

II. Tests based on the part played by the liver in carbohydrate metabolism. Lavuhse 
and Galactose Tolerance Tests. — Unfortunately pure Ijevulose Is difficult to obtain 
and the test is so unreliable and of so little practical value that its use has been almost 
abandoned : the same is true also of the galactose test. 
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III. Tests based on the detoxij^g {toxiphyiactU) function oj the liver, Uipputk 
Acid Synthesis Test. — Ben 2 oic acid and its salts arc a)njugatcd in tlie liver with 
glycine to form hinpuric acid v.hicli is excreted in the urine, and the test is carried 
out by giving sooium benaoate orally or intravenously. Kcnal disease, antemia, 
pneumonia and other diseases invalidate the results of this test which is time-con- 
suming, unreliable and of little >'aluc in diagnosis. 

Bromsulpkthalein r«f.— This teat is of no value in the presence of jaundice and 
depends upon the ability of the liver to remove the dye from the blood. It requires 
an intravenous dye injection with subsequent collection .of a blood sample after 45 
minutes. In normal subjects all the dye should by then have disappeared from the 
blood, whereas in cases of liver disease such as cirrhosis, there is continued dye 

retention. 

iV. Tests hosed on the aciitiiy of the Uver in iiis manufacture of the plasma-proteins. 
— (a) Total serum proteins and albumin-globuUn ratio . — ^AccunuJating c\idcncc pomls 
to the liver as the site of origin of the albumin and part of the globulin of the plasma- 
proteins. Changes, and especially diminution, occur in many otlier diseases but 
when the liver is kno\yn to be involved they t\avc a special eignificaocc. Experi- 
mental hepatic injury and both acute and chronic hepatitis in man lead almost coa- 
stantiy to a fall in albumin and a rise in globulin. In liver disease the normal figures 
for total plasma protein of approximately 7 to 8 g. per 100 ml. may be reduced to 
5 or lower, and tnc normal figures for albumin and globulin of 4 to S-5 g. per lOO mL, 
and 1*2 to 3 respectively arc reversed so that the former may fall to 2 or loner and 
the latter rise to 5 or higher. In acute hepatitis these changes arc slight or moderate, 
but they become extreme if subacute necrosb develops. In cases of cirrhosis these 
clianges may also be marked, and there is, as a rule, a close rcbtionshlp between 
the level of plasma albunun and the functioning capacity of the liver, so that it 
may be of help in assessing prognosis. Inversion of the albumin-globulin ratio 
persisting in a jaundiced patient U a serious indication of continuing hcpato-cellul^ 
dam.'ige. 

(6) Cephalin Cholesterol Flocculation TWr.— This test was originally introduced 
by Hanger in America and depends on an altcrarion in liie relative levels of die 
serum proteins. It is usually positive in cases of parenchymatous liver disease and 
is 3 useful aid in diiTcrentiatiog hepatic from obstructive jaundice. 

(c) Thymol Turbidity Test . — ^This test is also dependent upon the globulin frac- 
tions in the scrum and is performed by adding Uiymol to serum and recording the 
degree of flocculation (turbidity) observed. ^Cfae result is recorded in units, the 
normal being 0 to 4- TIus lest is rapid and simple to carry out, and is the most 
useful and sensitiv'e of all the flocculation tests at present in use, values above S being 
strong evidence of hepato-cellular disease. It is not increased in cases of obstructive 
jaunice. 

(d) Other flocculation tests less frequently used are the Takata Ani, colloioal 
gold and colloidal red testa. Th^ have oo advantages over the thymol turbidity 

V. Tests based upon X,i^>oid ilfeto&eb'nn.— In obstructive jaundice there is usually 
a rise in the total blood cholestcrid above the normal level of 120 to 250 mg. per 
100 ml. ; when such rise is not found in a jaundiced patient, the cause is uau^y 
hepato-cellular disease. Moreover, in liver disease, the percentage of cliolestcrol in 
esterified form, which is normally 50 to 70 per cent., foils and this reduction in 
cholesterol esters is roughly proportional to the degree of liver damage. The test is 
thus of value in estimating the extent of hepatic disease and state of rccowry, » 
repeated esiimalioris are carried out» Unfortunately, a number of complicating 
foctors lessen the reliability of the test. 

VI. Serum Alhaltne Phosphatase . — ^TTiis enzyme is excreted in the bile and »n 
cases of obstructive jaundice its levd in the blood is incteased.. The test is of value 
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in helping to differentiate obstructive from hepatic jaundice and in conjunction with 
other tests gives most useful information. Normal values lie beuveen 3 to 13 King- 
Armstrong units, and levels below 30 units in tiie presence of jaundice almost always 
indicate a hcpato-cellular rather than obstructive cause, whilst values above 40 unlK 
strongly suggest obstruction. 

Summary. — In practice the most useful combination of biochemical tests is the 
estimation of serum proteins and albumin-globulin ratio, the alkaline phosphatase 
and thjTTiol turbidity tests and of bilirubin in the blood. Valid conclusions can never 
be drawn from a sofitary test, and if possible multiple tests repeated at intervals with 
due appreciation of their wide range of variability should be carried out. In con- 
junction with the clinical history and tramination they may then be of real value, 
particularly in Uic differential diagnosis of cases of chronic jaundice. 


JAUNDICE 

Definition. — Jaundice is the condition caused by the presence of excess of bili- 
rubin in the blood (bilirubinaimia) which manifests itself clinically by yellow coloura- 
tion of the conjunctiva? and skin. 

Etiology and Pathology. — Many classificationj of jaundice have been made, 
some of them based chiefly on astiology and others on pathology. None of them is 
perfect, and for simple clinical purposes the best still appears to be a division into 
three groups, lixmol^tic jaundice, toxic and infective hepatic jaundice and obstructive 
jaundice. 

(a) HA:MOLYnc jAUNnicE.—In hxmolytic jaundice bilirubin is produced in excess 
from nxmoglobin set free in the circulation by the destruction of red cells as a result 
of abnormal frasility, as in acholuric jaundice, or of the presence of hxmolytic toxins 
in the blood. The haunoglobin is broken down in cells of the reticulo-endothelial 
sj'stcm In the spleen, bone-marrow and elsewhere, and the bilirubin is carried to the 
liver for excretion. The excess of bile-pigment is thus formed quite independently 
of the glandular cells of the liver, and the condition is often referred to as a “ dis- 
sociated jaundice 

(A) Toxic Atm iNFFcrnx Jaundicc.— This is by far the commonest ttiriety, and 
is the result of damage or necrosis of liver cells which are unable completely to 
transfer the pigment from the blood to tlie bile-capillaries. Some pigment is there- 
fore retained in the blood, but some passes through for excretion in amount depending 
on the extent of the dam.ngc and the stage of repair. Further, the bile-pigment which 
reaves the bile-ducts may again be obstructed (sec below) by cholangitis. In this 
variety of jaundicc therefore the excessive bile-pigment in the blood may be of two 
kinds — one which has passed through the glandular cells of tlie liver and one which 
has not done so. 

(c) OnsTOUCTU’E Jaundice. — In obstructive jaundice bile excreted by the hepatic 
cells IS reabsorbed by the hepatic blood capillaries, together perhaps \yith the lymph- 
atics, owing to the rise in pressure caused by obstruction of the bile-ducts. The 
obstruction may occur (1) within the ducts, or it may be due to (2) changes in their 
walls or (3) pressure from without. 

1. Oostruction mlhin the dHrtr.— This is almost always due to gall-stones. In 
very rare cases a hydatid cyst ruptures into a duct, which becomes obstructed by a 
piece of membrane or a daughter tyst, or a round worm enters the common bile-duct 
from the duodenum. 

2. Obstruction due to changes in the walls of the dw/i.— Congenital obliteration of 
the bile-ducts is a rare cause of simple jaundice in infants (p. 699). An acquired 
stricture may result from accidental injury of the common bile-duct during operation. 
Infective and suppumtive cholangitis lead to jaundice, but in some cases the obstruc- 
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tion to the ducts is associated with changes in the liver cells, which are in part respon- 
sible for the production of the jaundice. Jaundice is an early symptom of pritnar)' 
carcinoma of the hepatic and common Ule-ducts and biliary papilla. 

3. Pressure on the ducts front vnthout . — Carcinoma of the liver and very tardy 
gummata and hydaUd cysts give rise to jaundice by pressing on the intrahepatic 
branches of the bile-ducts ; if some of the latter escape, bile still passes into the 
duodenum from other parts of the liver and the faces remain coloured. The tumour 
may also project into the portal fissure and give rise to jaundice with colourless stools 
by pressing upon the hepatic ducts or common bile-duct- 

Enlarged glands in the portal fissure may cause jaundice by pressure upon the 
ducts. The most common cause is primary or secondary cancer of the hver, as 
these glands dram the Uvet, but not the other abdominal viscera or peritoneuta; 
for the same reason they rarely become tuberculous. They are very rarely enlarged 
in Hodgkin's disease and glandular fever and never in syphilis. 

Jaundice may occur in cancer of the stomach, even when no secondary deposits 
ate present in the Uver or in the glands in tlie portal fissure. This is due to the 
pressure of glands in the neighbourhood of the head of the pancreas, or to direct 
spread of tlie gronth into the lesser omentum, where it compresses the conunon 
bile-duct and may invade its walls. 

Jaundice is produced fay obstniciion of the cotrunon bile-duct when chronic 
pancreatitis occurs in an individual in whom the du« is embedded in the head of 
the gland. It is generally present in cancer of the head of the pancreas, but very 
rarely with a pancreatic C)'st or calculus. 

(5) Latent Jaundice.— The recognitiorv that bilirubin is always present in ^ 
blood and the development of tests such as the van den Bergh reaction, by vThich 
fairly accurate quantitative measurements can be made, have shoum the e^tence 
of latent jaundice. This is important tn a variety of hepatic diseases and also in othn 
coodiiiorvs such as pernicious anamia. Normally the oilirubin content of the Mood 
is about I in 250,000 (0-4 mg. per 100 ml.) and except in haemolytic jaundice the 
concentration must rise to 1 in SO.OOO (2 mg. per 100 mi.) before bile pigment appears 
in the urine and the skin begins to be coloured 

In haemolytic (or dusocULted) jaundice, on the other hand, the renal threshold 
is much higher, and no bile pigment may be found in the urine in spite of a con- 
centration greatly exceeding the normal in the blood. 

Symptoms. — Jaundice appears first in the conjunctive and then successively oo 
the face, neck, body and limbs. The mucous membrane of the lips and pabte becomes 
yellow very soon after the conjunctive. In chronic obstructive jaundice the pigment 
in the skin becomes dark green. In a small proportion of very chronic cases xanthoma 
develops, but this condition is mote common without jaundice {p. 784). The patcha 
consist of cholesterol, which the blood in jaundice contains in excess. In chronic 
jaundice there is a tendency for telangiectases to develop over the body and face; 
they may disappear at the same time as the jaundice. Purpura and hOTiorrha^ 
from mucous membranes, esperially Ac nose and gums, may occur as a result of 
deficiency in vitamin K. 

The urine becomes bile-stained before the conjunctivs and skin, the interval 
being sometimes as long as 24 hours, but it gcncrauy retunts to normal before the 
yellow colour of the skm has disappeared. The urine may be yellow, olive, dark 
brown or even black- The colour can be distinguished from that in urobilinuna, 
hematuria and melanuria, and that produced by rhubarb, senna, santonin and chiyso- 
phanic acid by Gmelin’s test for bile-pigment. 

When obs^ction to the bile-ducts is complete, no bile reaches the intestines 
and urobilin is absent from the urine; when the obstruction is incomplrte, de- 
composition of the bile which reaches the intestines may occur and urobilinuna 
results. BUe-salts are present in the urine rmly for the first few days. Their dis- 
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appearance is due to the fact that they arc produced in very small quantities, being 
constantly reabsorbed from the bowel and rc-cxcretedj when the bile-ducts are 
obstructed the kidneys rapidly excrete all the bile-salts present in the blood. In 
chronic obstructive jaundice bue-staincd casts are almost always present in the urine, 
and less frequently albuminuria occurs. The urine may reduce Fehling’s solution 
owing to the presence of glycuronic add. 

The feces are bulky and often extremely offensive. When the obstruction is 
complete they are day-coloured, owing pamy to the absence of stercobilin and 
partly to the presence of excess of fatty adds and soaps, which require the presence 
of bue for their complete absorption, and of neutral fat if the pancreatic duct is 
simultaneously obstructed (p. 701). hoss of weight results, and the excess of un- 
digested food which reaches the colon is likely to cause excessive bacterial decomposi- 
tion. This may lead to intestinal symptoms and toxxnua if the hepatic cells are 
damaged and their detoxifying action impaired. 

The sweat may contain bile, which is also sometimes present in the tears and in 
the milk; but the saliva, cerebrospinal fluid and mucus of the alimentary canal are 
free from bile, although the salivary glands and other organs are deeply bile-stained. 
The sputum in pneumonia and the effusion in pleurisy and peritonitis contain bile- 
pigments. The blood plasma is tinged with bile. Coagulation is considerably 
dt^yed in obstructive jaundice owing to deficiency of prothrombin. This is a result 
of lack of fat-soluble vitamin K (“ Koagulation vitamin ”), too little of which is 
absorbed when bile is absent from the small intestine. 

In jaundice of recent origin the pulse may be slow as a result of the presence of 
hile-salts in the blood. Pruritus occurs in about 20 per cent, of cases, e^edallj 
when ffie jaundice is deep ; it may be very severe and interfere with sleep, it is not 
directly due to the jaundice, as it may develop several days before the jaundice appears 
and continue after its disappearance. When present before the jaundice, ft may 
subside with the onset of the latter. It may also disappear at a time when the jaundice 
is still as intense as ever. It is most fre^uentl^ seen m obstructive cases. 

The yedlow vision or xanthopsia of jaundiced patients is less marked than that 
caused by santonin, and b rarely suffioently obvious for the patient to mention it 
unless directly asked. 

Diagnosis. — The importance of latent jaundice has already been referred to, but 
even when the conjtinctivjc and skin are alri»dy yellow the diagnosis of jaundice may 
be completely xmssed if the patient is only seen m artificial light. This point 

cannot be over-emphasised. 

1. Age, sex and histoty . — ^Transient jaundice is common in the newly bom (p. 
746). Obstructive jaundice may result from congenital obliteration of the bile-ducts 
(p. 699) and congenital sypluUs (p. 681). Severe jaundice in infants maybe familial 
(p. 745). Mild infective jaundice may occur sporadically or in epidemics among 
imants ; ft is identical with the infective broatitis of older children and adults. 

Jaundice occurring in childhood or before the age of 30 is generally caused by 
infective hepatitis. After 30, gall-stones become a more common cause, especially 
in women, and after 40 cancer is the most common cause in both sexes. Jaundice 
developing in pregnancy should nuse a suspidon of acute necrosis of the liver. When 
two or more members of a family are affected, an infective hepatis, leptospiral jaundice 
or a toxsmia is ^e cause in acute cases. In chronic cases acholuric jaundice is probably 
present. 

In jaundice of obscure origin the possibili^ of a toxic cause should be remem- 
bered, and enquiries made whether the patient has recently received treatment with 
organic arsenical preparations, Atophan or other hepatic poison. Serum jaundice 
(p. 666) is clinically mdistinguishable from infective hepatitis except by the history 
of a probable cause at the material time-interval previously. Most cases of so-called 
arsenical jaundice are due to faulty sterilisation of syringes which have been contamin- 
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ated \vitli traces of blood contalrung the icteiogeDic agent and not to the srstnle 
itself. ' 

2. Colour. — In hremolytlc ansmia the skin has a characteristic Jemon-ycUow 
colour, though the conjunctiva may be unaffected. In acute and subacute hepauc 
necrosis, such as the toxic jaundice caused by arsenobenzene, the skin assumes a ref)' 
bright yellow colour, which is quite distin^ from that of the Jaundice caused by 
obstruction of the bile passages. A dirty or greenish-yellotv colour occurs only in 
chronic and more or less complete obstructive Jaundice. 

3. Course. — Jaundice of very short duration is generally due to the passage of a 
^all-stone. If it lasts some days infective hepatitis is equally probable. Obstnicthe 
jaundice, which progresses until it becomes extremely deep, suggests cancer, nhilst 
chronic Jaundice, which varies from time to time,-: and internuttent jaundice are 
generally due to a stone in the ampulla of the bile-duct, but may also be due to cancer 
of the ampulla. 

4. Condition of the gall-bladder. — Enlaigcment of the gall-bladder indicates 
obstruction of the cystic or common bile-duct, though the former is not likely to be 
associated with jaundice. The enlargement is present in over 90 per cent of cases 
in which obstruction is due to causes other than gall-stones, but in only 20 per cent 
of cases of calculous obstruction. The difference ts due to the contraction of the gall- 
bladder caused by chronic inflammation in cholelithiasis, in which, moreover, the 
obstruction is often incomplete. This is known as Courtxjisier’s law, but as it has 
20 per cent, exceptions it is no law, as Courvoisier (^1 890) well knew. 

5. Condition of the /tver.— Jaundice associated with great enlargement of the Itver 
is generally due to growth if it is irregular, and to chroruc obstrucuon of the cooimaa 
bile-duct if the liver is smooth; the irregular enlargement due to sypbib's Is le« 
extreme, and, like that due to hydatid cysts or sn abscess, is rarely associated tnth 
jaundice. The presence of ascites points to a growth or to drrKosis, but the Jaundice 
Is generally greater in the former. 

6. Examination of the ttooU.—Tlie presence or absence of ttercobilin in the stools 
shows whether the common biJe-dua is incompletely or completely obstructed. 
Slight excess of fatty acid and soap without any striated meat fibres or starch occurs 
in uncomplicated jaundice; c.xccss of neutral fat, as uell as fatty acid ond soap, 
together with striated meat fibres, points to obstruction of the pancreatic duct Com- 
plete absence of both bile and pancreatic Juice from the intestinal contents indicates 
obstruction at the ampulla of Vater. 

7. Pain. — Constant pain suggests growth or, at tlie onset, infective hepatitis ; 
attacks of pain gall-stones, and absence of pain scute or subacute necrosis. Many 
exceptions to this general statement occur. Chronic pancreatitis may be painless as 
may carcinoma of the pancreas, but more usually pain is present, often of severe degree. 

8. Syphilis. — Active signs of syphilis or scan of old lesions indicate the possi- 
bility of a syphilitic origin, or of infection through an arsenical injection whiai s 
patient may be having for syphilis without his own doctor's knowledge. 

Tceatmentj — ^Th* treatmeot of yoindwyt is t£ca*3S«s* oC thn condition which 

causes it. The subject, therefore, requires no further consideration here, ^^ept 
for the pruritus and tendency to hxmorrliagc, which are results of the Jaundice itself. 
Thyroid, gr. 4 three times a day, and fractional doses of calomel may give fch" 
the pruritus, which is also helped by a warm aUuUne bath, or moistening the irritable 
parts of tbe_ skin with 1 in 40 carbolic add, i in 50 ichthammol, or 1 in 70 solution 
of menthol in spirit. Sedatives should be used u-ith caution in liver disease and espec- 
ially the barbitones and opium detivativea, but if sleep is much interfered with, 

E pmdehyde 3 to 10 ml. intramuscularly is safe and often successful. The imu- 
istamine drugs arc also of value in controlling the itching and should be tried in 
full dosage especially at night. 

Vitam'rt K. — This vitamin has been prepared from alfalfa cereals and other sub- 



CONGESTION OF THE LIVER 665 

Stances, as tvcII as a number of synthetic analogues under the names menaphthone 
(B.P.) and menadione (U.S,P.). Vitamin K causes a rapid rise in plasma prothrombin 
and is tlius able to control considerably the hsemorrhagic tendency present in many 
cases of obstructive jaundice. When given by mouth it must be combined 'mth bile 
salts (or it is not fully absorbed), and a dose of 5 to 10 mg. daily wth gr. 5 of bile 
salts is suffident to raise the prothrombin level to normal in 12 to 36 hours. Intra- 
muscular injections of the synthetic products dissolved in oil are painful but act 
more certainly and more rapidly. Intravenous injections can also be given. Vi tamin 
K should alwaj-s be administered before an operation on any patient with obstructive 
jaundice, preparations such as Kapiton. S3mkavit (water-soluble) being suitable in 
doses of 10 mg. Also see p. 769. 

CHRONIC INTERMITTENT JUVENILE JAUNDICE 

A number of writers have described a condition, seen predominantly in men 
between the ages of 15 and 25, in which intermittent periods of lassitude and jaundice 
occur over many years, and in which an hereditary' basis can often be detected. 

Etiology and Pathology. — No definite cause is known but, as stated, an heredi- 
tary factor 13 often present, and attacks are especially brought on by external factors, 
sudh as alcohol, lack of sleep, overwork and mental anxiety. Liver biopsy has shown 
only slight fatty infiltration of the liver cells but no inflammatory changes or evidence 
of cirrhosis. Liver function tests are usually normal. 

Symptoms.— Periodic lassitude, with slight jaundice and sometimes mild dy*s- 
peptic symptoms are the only complaints. There is never itching, and the yellow 
staining of the sclerotics is only faint, if in fact it is detected at all. The serum bili- 
rubin is raised but fluctuates considerably, values between tlie normal and 35 for the 
icterus index being found at dificrent times. The urine is normal in colour and bile 
pigments are not present 

Diagnosis. — The condition may be suspected in any cose of a young adult 
showing barely detectable jaundice, varying in intensity but continuing for many 
years with periodic bouts of fatigue, but Ae malady can only be diagnosed for certain 
wnth the aid of the scrum bilirubin estimation. There is no enlargement or tenderness 
of the hver, as occurs in infectire hepatitis, and no signs of hsemolysis, or splenic 
enlargement as occurs in chronic hereditary hemolytic jaundice. 

Prognosis and Treatment. — ^The prognosis is uniformly good. As Meulen- 
gracht has written, the most important therapy that can be given is the dbgnosis. 
No special dietetic or medicinal treatment is indicated. 

HEMOLYTIC DISEASE OF THE NEWBORN (seep. 745) 
ACHOLURIC JAUNDICE (see p. 741) 

CONGESTION OF THE LIVER 

JEtiology . — \Vhen the outflow of blood from the hepatic vein is impeded as a 
result of right-sided heart failure, following primary disease of the heart or obstructive 
pulmonary disease such as emphysema, passive congestion of the liver may result. 
It is also produced by thrombosis of the hepatic veins, a rare condition generally 
secondary to some neighbouring maJignantv qfphihtic or inflammatory disease. 

Pathology.— The sublobular and intralobular veins are dibted. The centre of 
each lobule thus appears as a dark spot, wlulst the outer part is pale owing to fatty 
infiltration. The mottled appearance resembles the section of a nutmeg and has 
Jed to the name “ nutmeg liver 

Symptoms. — In addition to the symptoms of the cardiac or pulmonar>' disease. 
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which has led to the rightosided heart faHure, spedal symptoros resolt from the 
passive congestion of the liver. The capsule of the liver is stretched and psun results, 
especially it the enlargement is rapid. ^Vhen the increase in size is more gradual, 
there is a feeling of fullness and weight in the right hypochondrium. The liver can 
be felt to extend considerably lower than normal, its size varying from time to tiinc 
according to the condition of the heart. It is firm and tender, especially if the con- 
gestion is recent and acute. Distinct expansile pulsation can sometimes be frit by 
placing one hand in the loin and the other just below the right costal margin ; wWen 
corresponds with ventricular systole if tricuspid regurgitation exists. It must be 
distinguished from the non-expansilc puUaUon transmitted through the diaphragm 
from the labouring right ventricle. 

The congestion of the liver leads in turn to congestion of the organs which are 
drained by the portal vein. Anorexia, discomfort immediately after food, flatulent 
distension of both stomach and intestines from delicient absorption of the gas swal- 
lowed with the food or produced by fermentarion, and constipation arc commorly 
present. The combination of slight jaundice with cyanosis produces a characteristic 
dusky colour of the face. The Jaundice is, however, often latent, a positive van den 
Bergh reaction being obtained with no pigmentation of the skin or conjunctiva?. ^ 

Ascites is common, but is rare In the absence of general cedema, being mainly 
due to the same causes; it is also in part a direct result of portal congestion and 
sometimes of chronic peritonitis. The spleen is very rarely enlarged in spite of the 
interference with the outflow of blood in the splenic vein by the hepatic cMgesUon. 

Dl^nosis. — ^\Vhcn cardiac or pulmonary disease is obvious, the diagnosis is 
easy. Sometiraes, however, the most prominent symptoms are due to the rongestioo 
of the liver, and the diagnosis from arrhosis may be difficult. In congestion of the 
liver the spleen is not enlarged, and the symptoms rapidly improve and the liver 
diminishes in size ^vith rest and cardiac treatment. Moreover, harmatemesis, though 
common in cirrhosis, very rarely occurs in passive congestion in spite of the engorge- 
ment of the gastric mucous membrane. 

Treatmeat.— Diet has no effect on the flatulence, which can only be relieved 
by treatment of the cardiac condition. Digitalis and mercurial diuretics will do 
more to reduce hepatic pain and discomfort than any local application, but in some 
cases venesection may do good. Mild purgaUon with magnesium sulphate may also 
help to relieve the portal congestion. 


INFECTIVE HEPATITIS 

Infective hepatitis, wliich was formerly designated catarrhal jaundice, has become 
increasingly common in the last 15 years, both in Great Britain and abroad, and m 
the War of 1939-1945 it was the most important infection in the British Army m 
Africa, the Neat East and India. 

Etiology and Pathogenesis. — Data at present available show that an icterogeiuc 
agent is present in the blood-stream in cases of hepatitis, and may exist there hci^ 
symptoms arise and before any evidence of liver ^mage can be detected. Tto 
agent is now known to be a living virus, and healthy volunteers given dried Seitt 
filtered extracts of urine and stools from jaundind patients have developed hejatios 
both when extracts were given orally and intra-nasally. Naso-pharyngeal washing 
taken from cases of hepatitis, however, have so far not been shown to transmit the 
disease, and there is at present no test fcnoivn which will detect the presence 
icterogenic agent except observation of the result of transmission to man ; no methou 
of culture la vi/ro has yet been successful. 

ffomo/ogous Serum Hepatitis . — of our knowledge of the causation of itdec- 
tive hepatitis has come through a study of the very closely allied, but almost certainly 
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not identical condition now generally entitled homologous serum jaundice, though 
more correctly it should be known as homologous serum hepatitis. Experimental 
work on this condition has shown that the causative agent will pass through filters 
which retain bacteria, is extremely resistant to heat and disinfectants, surviving 
storage at low temperatures for very long periods, and is probably very similar though 
not identical with that which causes natural infective hepatitis. Serum hepatitis 
differs from infective hepatitis in having an incubation period of between 60 and 
150 days, and in having an appreciably higher mortality, even though the majority 
of the cases are mild. 

Serum hepatitis may follow the transfusion of whole blood, serum or plasma; 
it has resulted from the injection of convalescent human serum used in the prophy- 
laxis of measles and mumps ; it occurs after the use of syringes contaminated by 
human blood and in this ^vay accounts for cases of so-called post-arsphenamine 
jaundice ; cases of “ post-vaccinal jaundice ’* have followed the use of yellow fever 
and other vaccines, and in 1941 one scries of yellow fever vaccines was responsible 
for over 23,000 cases in the U.S. Army with an incidence of over 5 cases per 100 
doses of vaccine. 

Post-transfusion jaundice was of serious importance during the War of 1939-1945, 
and in 1945 v.’as for a time a major cause of death in U.S. hospitals in England ; an 
incidence of 7'3 per cent, of cases of jaundice following transfusion isith pooled serum 
or plasma was reported in 1946 among 2,040 patients transfused. In some series 
the mortality has been as high as 12 per cent. Experimentally the intensity of the 
hepatitis has shown no relationship to the amount of dried serum injected— -as little 
as 0*1 ml. intravenously being enough to cause severe hepatitis, even of a serum 
stored for over 2 years. 

Epidmiclcgy . — Infective hepatitis most frequently affects those under 40 years 
of age. The Tnain epidemics occur in the autumn, but sporadic cases are found at 
all tunes of the year. The incubation period is between 15 and 35 days and the mode 
of infection is both through stools and urine, and probably by air-borne droplets 
from the saliva and naso-pharyngeal secretions. The pre-icteric stage is said to be 
the most infective period but there is some evidence that the blood may remain infec- 
tive for a considerable time after jaundice has actually disappeared. It is quite rare 
for cases to develop hepatitis from bed to bed contact unless sanitation is defectiw, 
and it is not essential to isolate the patient provided ordinary precautions are taken 
as for other excremental diseases. It is probable that cases may arise through careless 
contamination of food or drink with excreta of individuals in a household suffering 
from apparently simple gastro-enteritis without jaundice. 

Duruig the War of 1939-1945 the inddence was markedly higher amongst officers 
than amongst men, a fact which has been attributed by some to the immunity de- 
veloped by the men owing to the repeated minor infections which they suffer and 
from which the officers are more protected or\ing to their better hygiene and feeding 
arrangements. 

Morbid Anatomy. — Post-mortem examination in the numerous fatal cases occur- 
ring in the e-xtensive epidemic in Scandinavia in 1926 and 1927, and in epidemics 
in Great Britain and in the British Anny overseas in 1942 and 1943 alwaj-s showed 
acute or subacute hepatic necrosis. Liver biopsy has demonstrated that the primary 
change is inflammatory, and that the necrosb is to a_ large extent the result of post- 
mortem autolj’sis. Inflammatory changes are invarubly present in the connective 
tissue, the parenchyma shows irregular fod of necrosis and glycogen disappears from 
the cells. The lobular pattern is lost. With the disappearance of symptoms the 
inflammatory cells rapidly disappear and the lobular pattern is restored. The jaundice 
is in part a result of impaired functional activity of the hepatic cells, which normally 
take up the bile pigment from the undamaged reticulo-endothelial celb, and excrete 
them mto the bile capillaries, and in part a result of disorganisation of the structure 
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of the lobules ’with consequent rupture of the intralobular bile capiUariea. Theinlit- 
lobular and Larger bile-ducts arc unaffected, and the stomach and duodenimi k? 
normal. The pathological appearance of the liver in homologous serum hepatitis 
is indistinguishable from that mund in hepatitis, and fatal cases show a massive hepitic 
necrosis. 

Symptoms. — In all but a fetr mild cases jaundice is preceded by other syroptomi 
The mode of onset is usually very diaraeteristic but certain other variable ^pes nwT 
be described- 

Most commonly there is a gradual onset over several days of severe snotexu, 
nausea, constipation and headache. Vomiting Is often present but is less frequent 
than the almost continuous feeling of nausea, especially marked at any smell, sight 
or even thought of food. Epigastric discomfort is present in most cases, oecasionally 
amounting to quite severe pain, but never colicky as in gall-stone attacks. Some 
pyrexia occurs during this pre-icteric period, which averages 3 to 4 da}'s but raay 
vary from 24 hours lo IS days or even longer. As soon as jaundice appears the 
symptoms and fever usually quickly improve, and appetite often returns vntlt remark* 
able rapidity. 

In about 20 per cent, of cases the onset is violent and sudden, resembling sevye 
influenza, malaria or c\'en meningitis; the temper.'tture may rise to 105® f. mth 
rigors, intense headache, general pains and prostration. The temperature may renurn 
high for several day's but jaundice often does not develop in these cases until the 
fifth or sixth day ol the illness. Paradoxically such severe cases at tlie onset often 
recover exceptionally quickly and have a particularly good prognosis, perhaps partly 
because they are, as a rule, treated urgently and at once in bed when milder cases 
are not. 

In a proportion of mild ambulatory cases, perhaps 10 to 30 per cent,, thtfeare 
no symptoms whatever of ill health and the only abnormality noticed is m ictenc 
tinge in the eyes and skin. Jaundice is not deep and appetite is not impaired. _ Ii> 
anctoer group a mdd coryzal illness, or a slight febrile “ bilious attadt *’ 'mtn vomiuug. 
headache and vague abdominal discomfort occurs but no tUnical jaundice «« 
develops. Such cases are not cate in epidemics of tnfecUve hepatitis and should 
always be borne in mind in such drcumstanccs. It is probable that ambulato^ 
non-icteric cases are an important cause of spread of infection, resembling in tws 
way the non-paralytic cases of anterior poltomyelitU. Diagnosis of the mild sporadic 
cases is difficult and may be impossible, but in an epidemic, if this of cast is 
rcmcmbcTed the symptoms together with slight enlargement of the liver and 8Qt^* 
times a transient trace of bile in the urine ^ould enable a fairly confident opinion 
to be given. 

Pruritus is rare In cases of infective hepatitis, but genera] depression is common 
and considerable loss of weight and weakness may follow any but the mild cases- 
Dehydration may be pronounced at the onset if vomiting is at all severe. MentM 
symptoms are unusud except as a premonitory sign of Beginning hepatic nccro^ 
when delirium, mania, convulsions or t»ma may occur. On examination the 
jaundice may be very deep or only just detectable as a faint yellow tinge in the sclfr* 
otics. The fuhe is often slow, 50 lo 60, but this is by no means a constant sign or or 
much help in diagnosis, being usually rapid during the pjTexIal period and tending 
to become slower at the later stage of the msease. The liver is almo.st aln-aj-s palpable, 
being in some cases much enlarged. Such enlargement may considerably precede 
the appearance of jaundice, and does not run parallel by any means to its inien^. 
persisung often for some time, after all signs of jaundice have disappeared, "he 
liver is smooth, tender and firm but not hard; the lower edge may reach as 
the umbilicus, but in more tlian half the cases is only one or two finger-breaauu 
below the costal margin ; in about one-third of the cases it is not palpable at au. 
The spleen is slightly enlarged In less than one*fiflh of the cases. 
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The bilimbm in tlic serum is increased above the normal value of 04 me. per 
cent, to TOlues between 2 and 40 mg. per cent., such excess often remaining in the 
blood for some time after apparent dinical recovery. The blood count may be 
normal but more usually shotvs a relative lymphocytosis with some Icucopenia; 
leucocytosis does not occur, and there is no anaemia. 

Diagnosis. — ^The diagnosis in the pre-ictciic period is suggested by the char- 
acteristic triad of anorexia, nausea and fever. In older patients the distinction from 
jaundice due to carcinoma of the pancreas may be extremely difficult, but any severe 
pruritus should always arouse a suspicion of an obstructive jaundice due to growth 
or stone. Liver function tests arc of some help in the differential diagnosis, and a 
markedly positive thymol turbidity test b very suggestive of hepatitis rather than a 
duct obstruction. The serum bUimbin is rarely raised until immediately before 
jaundice appears. No specific laboratory test for hepatitis has yet been discovered. 
Regular estimations of scrum bilirubin are of considerable value in judging the pro- 
gress of a case, and so helping in the distinction between obstructive malignant disease 
and severe hepatitis. 

The possibility of Weil’s disease must be remembered, and the presence of 
albuminuria together with positive serological tests {q.v.) will confirm the diagnosis. 

Prognosis. — The average total duration of the illness is from 20 to 40 days, 
but in a number of patients a so-called ** pwt-hepatitis syndrome ” characterised by 
fatigue, anorexia, dyspepsia and a palpable liver may persist for many weeks, making 
conv'alesccnce very slow. These symptoms arc in many cases psychogenic, and 
liver biopsies have not shown evidence of cirrhosis or other histological changes in 
the liver. Depression and intolerance to alcohol and fatty food are commonly noticed 
for a time after recovery. In others, however, the disease appears to remain active 
and a condition of chronic hepatitis with progressive liver cell degeneration and 
fibrosis results. Hepatic necrosis at the time of an attack may also later lead to 
cirrhosis of the liver with nodular hyperplasia and scarring. Such sequels, though 
fortunately rare, are of very great importance and arc particularly likely to occur in 
individuals who have lived on diets defident in protein before acquiring hepatitis. 

The mortahty is low amongst healthy well-fed individuals, being not more than 
1 or 2 per thousand, though varying somewhat in different epidemics; amongst 
undernourished or debilitated people, however, it may rise to 2 or 3 per cent. 

Relapses occur in from 2 to 8 per cent, of cases and arc usually mild, coming on 
from 3 to 6 w'ceks after recovery from the initial illness. Alcohol may undoubtedly 
predpitate such relapse, and also may appear to bring on jaundice in a patient in- 
cubating the disease. Second attacks though infrequent are by no means as rare 
as b generally believed, and exceptionally three or even more attacks at intervals 
apart may occur in the same patient. 

Treatment. — ^P reventio.n. — T he chief means of prevention lie in attention to 
personal hygiene and general sanitarion. Care in washing and in the handling of 
food is espedally essential during an epidemic and by those in contact with cases of 
supposed gastro-enteritis or undiagnosed fever. The use of gamma-globulin in a 
dose as low as 0-01 rnl. per pound body weight injected intramuscularly has seemed 
to produce immunity, which has lasted several months or longer ; some trials have 
suggested that this may be partly an acuve response conferring more than merely a 
temporary passive protection. Prerious good nutrition and an adequate protein 
intake are almost certainly of importance in lessening the severity of an attack. During 
an attack patients should be kept completely in bed in the course of the earlier stages 
and, as a rule, it is wise to contmue tliis until the jaimdicc has disappeared. If, how- 
ever, the patient has no symptoms, feels wdl and is eating a full diet he may be 
allowed up in his room even though slight jaundice is still present, but this should 
rarely be allowed under 2 weeks from the onset of the illness. If the patient is able 
to cat normally, the diet should not be restricted and carbohydrates and proteins 
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especially should be given freely from the start. This is in order to maintaia the 
glj'cogen deposits in the liver cells (carbohydrates) and the plasma proteins which 
are often lowered in liver disease (protnns). A low fat diet has no sped^ merit, and 
fats need not be avoided unless they cause nausea and vonutlng, or arc so icpugiuat 
that the patient feels unable to eat them. If there is much vomiting it is essential to 
ensure that adequate fluid and glucose are given, cither rectally or intravenously, 
and it is wiser to give 1 or 2 litr« of glucose saline intravenously early than to wait 
until the patient shows signs of dehydration. As a rule sweet drinks containing glucose, 
jellies, biscuits, boiled sweets ana stewed fruit srith sugar are well taken, and iced 
skimmed milk is often tolerated ■well. The administration of amino-adds— cysteine 
and methionine — by mouth in doses of 3 to S g. daily liave in some cases appeared 
to shorten the duration of the illness, but their use on the whole has provM dis- 
appointing. 

The use of ascorbic add, 100 mg. daily, and of vitamin K is advisable if any 
operative interference is needed during the illness or if any signs of hasmorrhage 
such as purpura occur. Drugs have no place in treatment, exetr^ symptomatically, 
but some benefit has been reported from the use of chlortctr^clLnc. Aspirin may be 
given safely for headache, and various dyspeptic mixtures may be tried for the nausea 
and vomiting, rhubarb and soda sometimes scemiDg to aa satisfactorily. Morphine 
is contraindicated in cases of hepatitis, and even the barbitones in small doses, e.|. 
phenobarbitone, gr. J two or three times a day, should only be ordered if there is 
very severe insomnia or itching. 

During convalescence the avoidance of chilling is important and alcohol should 
be forbidden for several weeks or longer after recovery, according to the severity of 
the illness. In some cases alcohol tolerance is lowered for a long time, or even per- 
manently, and strict tectotallsm may be advisable. Signs of drowsiness, meotsl 
confusion, delusions or mania, or of reduction in the unne output with deepemm 
jaundice and vomiting must be watched for, especially between the eighth and fifteenth 
days, as indicating liver failure from hepatic necrosis. 


ACUTE AND SUBACUTE HEPATIC NECROSIS 

Etiology. — ^Hepatic necroas, pireviously often called Toxic Jaundice, nay 
caused by a large variety of toxins, but coinadent infection either by naUiral soxc^'^ 
hepatitis or by transmitted serum or ” syringe “ jaundice is often impossible to 
exclude. The vulnerability of the liver to toxins is dependent partly upon dietary 
factors, experimental work having shown that both carbohydrates and proteir^ 
parttcuiarly the sulphur-containing amino-acids — Increase the resistance of the uvef 
to poisons such as chloroform and phosphorus. Too high an intake of fat 
contrary is harmful, by causing fatty deposition in the liver (see Cirrhosis) and by 
increasing the effect of many toxic sul»taoces which are more soluble in fat than ifl 
water. ^ , 

(a) Intrinsic toxins . — ^An unknown toxin, which may develop in the later monttss 
of pregnancy — ^ihe toxic jaundice of pregnancy. 

(4) Extrinsic toxins . — L Acute alcoholic poisoning, 
it. Delayed chloroform poisoning. 

iii. Delayed poisoning with brometbol (Avertin) and other basal anassthctics. 

iv. Carbon tetrachloride used in treatmrat of ancylostomiasis. 

V. Trinitrotoluene, tetrachlorcthane, and other chemical solvents used in inJusttj'. 

vi. Arsenic : (i) acute in arseniuretted hydrogen poisoning ; (ii) ^bacute in 
poisoning with arsphenamine preparations used in the treatment of syphilis, tnotign 
in m^y cases a “ syringe-transmitted ” virus infection is the cause- 

vii. Phosphorus poisoning. 
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viii. Gold poboning, a rare result of duysotherapy for skin dbeases and arthritis. 
It occurred in 8 per cent, of 1500 patients who were given gold for arthritb. 

ix. Cinchophen (Agotan, Quinophan, Atophan) ; acetanilide. 

X. Mushroom poisoning (p. 345). 

xi. Infective hepatitis. In epidemics of infective hepatitis a small number of 
cases, usually less Aan 1 per cent., terminates in acute or subacute necrosis of the 
liver. Death does not often occur before the end of the third week. It is probable 
that some of the sporadic cases of acute hepatic necrosis which are otherwbe un- 
e.Tplained are instances of fulminating infective hepatitis, but this cannot be regarded 
as established in the absence of tests for the presence of the virus. 

Pathology, — ^Acute and subacute hepatic necrosb are caused by severe poisoning 
of the liver cclb, the intracellular ferments of which are set free and produce auto- 
lysis. The necrosb may affect particularly the periphery of lie lobules, or the centre, 
or It may be very diffuse. If extensive, death may ensue within a few days (acute 
necrosb). The old name acute yelloto atrophy af the liver is unsuitable, as the patho- 
logical change is necrosis and not atrophy. If a certain amount of liver tissue with- 
stands the toric onslaught, the patient may survive for some weeks or months, and 
atnecTopsy the destwy^ liver is fouod to have become replaced by cellular Gbrablastic 
tissue, the sundving islets of parenchyma being in a state of active proliferation. 
Thb b the stage of subacute necrosb. Finally some cases survive for many months 
or years, as the regenerated liver tbsue compensates more or less adequately for what 
has been destroyed. When death occurs in such cases from the progress of the 
lesion or from some intercurrent disease, the liver presents the appearance known as 
multiple nodular hyperplasia, with numerous rounded nodules of regenerated func- 
tioning liver tissue separated by broad tracts of post-necrotic fibrosb. The stomach, 
duodenum and bile c hann els up to the smallest canaliculi are completely norm^. 

I. ACUTE HEPATIC NECROSIS 

Synonyms. — Acute Yellow Atrophy of the Liver ; Icterus Gravis. 

Acute hepatic necrosb b a very rare and very fa^ dbease apart from the cases 
in wluch necrosis is the result of an extrinsic poison. It may occur at any age, but 
chiefly between 20 and 30. In adults, females are affected tivice as often as males 
owing to the fact that pregnancy b one of the chief exciting causes, but the proportion 
is reversed in childhood. 

Symptoms. — In the first stage jaundice is present with fever, malaise, vomiting, 
constipation and muscular pains. In about a third of the cases the patient suffers 
from general malabe for some time before the jaundice appears, and in rare instances 
jaundice b absent throughout. Thb first stage generally lasts for 5 or 6 days. 

The second stage, that of hepatic failure, begins suddenly with drowsiness, head- 
ache, photophobia, restlessness and delirium with characteristic maniacal shrieking 
and wailing. Muscular twitching and occasionally general convulsions follow, and 
the patient may become violent. Transient squint b sometimes present, the pupils 
are generally dilated, and there is often an extensor plantar reflex. Retraction of 
the head may be present, and a lumbar puncture may be required to dbgnose the 
condition from meningitb. Severe vomiting occurs, and the vomited material may 
contain altered blood. The tongue b dry and tremulous. The pulse becomes rapid 
and feeble, but the temperature b generally subnormal, though it often rises just 
before death. An erythematous rash is sometimes present and a moderate degree of 
tedema is usual. Purpura is common, and hemorrhage may also occur from the 
gums, nose, kidneys, uterus and alimentary canal, and in the retine. The sulphurous 
smell of mercaptan may be noticed in the breath. Coma finally develops with Cheyne- 
Stokes respiration and incontinence of urine and f«ces, the whole of the second stage 
lasting less than a week and often only 3 or 4 days. 

The liver b often enlarged and tender in the first stage, but at the onset of severe 



672 


DISEASES or THE DIGESTIVE SYSTEM 


sympionis it rapidly ditnimshes in sire, until the hepatic dullness disappears owing 
to the necrotic and flabby liver failing bade and alloHing the intestines to between 

it and the abdominal wall. The spleen is somctuncs enlarged. Ascites is nrdy 
detected during life, though it may be found after death. There is no antciaia, but 
there is moderate leucocytosia. 

The urine contains bile and albumin, and casts arc often present. There U no 
glycosuria. The percentage of nttrogen excreted as ammonia tncceasca from the 
normal of about 5 to 20 owing to the acidosis, which causes ammonia to be fised by 
organic acids before there is time for it to be converted into urea. Rounded discs of 
leucin and needle-shaped crystals of tyrosin derived from autolysis of the liver cells 
may be deposited in the urine when it cools, but they are sometimes found only after 
concentration and may be absent altogether, though tJiey arc subsequently discovered 
in the liver. They are also occasionally found in tnc urine in typhoid fever, erysipelas, 
small-pot and lemsmia, so that their presence is not pathognomonic of acute necrosis 
of the liver. 

Diagnosis. — ^Thc diagnosis cannot be made witli certainty without biopsy oc 
necropsy, hut depends upon the occurrence of severe general symptoms with mtctw 
jaundice and evidences of bleeding. The scrum bUInibin is high — ^20 mg. per 100 
ml. or higher — and the serum albumin is greatly reduced. 

Prognosis and Treatment. — Acute hepatic necrosis is fatal in beGvecn 50 and 
100 per cent, of cases, in spite of all treatment. Glucose must be given freely either 
by mouth or intravenously, or in both ways, from 10 to 15 or. a day orally and 2 to 3 
litres of 5 to 10 per cent solution intravenously; 10 ml. of 10 per cent, calo^ 
gluconate iojccted slowly intravenously is advised by some authorities, and a high 
fluid iiitahe U essential. Insulin is not of value and may be harmful. The use of 
methionine, cysteine and choline, though justUIablc experimentally have so far wco 
of little demonstrable value In man. 

2. SUDACUTE HEPATIC NECROSIS AND NODULAR HYPERPLASIA 

If jaundice persists for more than 3 months after an attack of hepatitis it is probable 
that permanent damage has been done to the liver, and the longer the jaundice lasts, 
the more likely is tWs to be true. Other patients may make an apparent recov^’ 
from an attack of hepatitis but the jaundice returns and the Illness pursues a relap^g 
course. In still other cases there is no cleat history of an acute attack and the 
presents himself — or more commonly herself — with a chronic jaundice of insidious 
onset. In all such cases the structure of the liver has been so gravely disorganised 
that the normal connections of the portal venules and the biliary canaliculi cannot be 
re-established and the patient eventually succumbs from portal hypertension or 
cholaemia. The clinical picture is that of cirrhosis (pp. 674, 6/8), except thatjaunice 
is more prominent. The differentiation of subacute hepatitis from obstructive jaundice 
may be difficult at the bedside but great help is usually obtained from biocheimcal 
tests. Diagnostic laparotomy should be avoided if possible in subacute hepadtu as 
ojperation is not well home. The hepatic functions are much more gravely unp^ed 
than in obstructive jaundice and the bypoprotehUBmia and reversal of the ratio of 
albumin and globulin in tlie plasma are of considerable diagnostic value. The prog- 
nosis is unfavourable and death may occur after a duraUon of a few months or year?, 
but in some cases nodular regeneration fa suffident to maintain liver function for a 
normal lengtli of life. Treatment should follow the same lines as for acute hepatic 
necrosis in the early phase of the illness and as for cirrhosis in the later. 

FATTY INFILTRATION OF THE LIVER 

Synonyms. — ^Hepatosis ; “ Liverishness - 

Indiriouals who habitually overeat and consume large quantities of alcohol and 


CIRRHOSIS OF THE LIVER 673 

carbohydrate, but take only small amounts of protein in their diet, are likely to develop 
fatty infiltration of the liver. The condition is frequent in the tropics ivhere it is 
called “ tropical liver ” and is due to the above factors, combined sometimes with 
the effects of malaria, amcebiasis or enteric fever. Excessive consumption of alcohol 
does not seem by itself to cause the condition, provided the dietary protein intake is 
sufficient. The condition can be demonstrated by liver biop^ and is rapidly recover- 
able under conditions of rest and high protein feeding. 

It is to be distinguished from a much more serious form of liver disease found in 
children in tropical countries, called serous hepatosb, which is also due to protein 
defidency ; in this condition there is tedeina of the liver with exudation of an eosino- 
philic coagulum, fibrosis and later true drrhosis. 

Symptoms. — ^No close correlation between the degree of fatty infiltration and 
the clinical symptoms can be drawn, but enlar^ment of the liver is the most im- 
portant and characteristic sign. It is usually tender and firm. Ascites is rare, but 
slight anemia is frequent, which in a few cases may be macrocytic. Albununuria 
occurs in fully half the cases. The patient complains of a feeling of discomfort, 
rarely amounting to pain in the right hypochondrium, and symptoms of.alcoholic 
gastritis especially morning anorexia and nausea are often present. The comiJlcxion 
is often sallow and there is sometimes a slight degree of jaundice. He says he is 
" liverish ” or “ bilious he is irritable and depressed, and complains of a feeling 
of general unfitness, headache and drorvsmess. Gastric and intestinal flatulence may 
occur as a result of deficient absorption of gas secondary to slight portal obstruction. 

Periods of comparative well-ocing may alternate with acute exacerbations or 
" liver attacks " which are generally caused by increased alcoholic excess, by over- 
eating and sometimes by exposure to cold. During such an attack the liver becomes 
larger and more tender, and the stretching of (he capsule may cause acute pain. 
With suitable treatment an attack usually subsides ui’thin a fortnight and even in 
severe cases a month or 6 weeks is generally sufficient to restore the patient to good 
health. If he becomes teetotal complete recovery usually occurs, otherwise drrhosis 
eventually develops in many cases. 

Treatment.— The patient should be kept in bed on a high protein diet until all 
symptoms have disappeared and the liver is no longer tender. He should avoid 
alcohol permanently and reduce his weight if this is excessive by restricting both 
carbohydrates and faL Additional vitamins and amino-acid preparations arc of little 
proved value. It should be pointed out to the patient that his liver has become 
abnormally v-ulnerable, and that even small quantities of alcohol are dangerous to 
him and may eventually cause cirrhosis and death. 

CIJIKHOSJS OF THE LIVER 

Synonym. — Chronic Interstitial Hepatitis. 

Cirrhosis of the liver is a condition in which the liTCr hardens as a result of the 
development of new fibrous tissue. The pathological picture varies considerably, 
but the primary feature is always a loss of hepatic glandular cells associated ivith an 
incrcKC in fibrous tissue. New liver cells regenerate, and at this suge the liver is 
often unifonnly enlarged ; later scar-tissue is formed which by contraction distorts 
the liver, diminishes its size and Uvists the blood vessels and bile-ducts to an extreme 
degree. Fibrosis may be fairly uniform throughout the whole organ, or very irregu- 
larly disposed, according to the cetiological factors discussed below. Pathologists 
describe five main types, based on the hisralogical picture j namely, the common 
portal or multilobular cirrhosis (p. 674), drrhosis associated with nodular hyper- 
plasia (p. 672), pericellular carrhosb (in congMital syphilis, p. 681), biliary or peri- 
lobular cirrhosis (p. 679) and the very spedaiised form known as hxmochromatosis 
(pigmentary cirrhosis, bronzed diabetes, p. 680). 
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ffitJology. — main causes arc postulated %vhich between them may aplain the 
majority or even all forms of hepatic cirrhosis — direct damage to the liver cells pro- 
duced by viruses, microbic infections ot toxic substances ; and dietary deficiencies 
acting indirectly by interfering with the nutrition of the liver cells wUch gndu^j 
degenerate and die. 

The first factor has long been accepted as important, but the recent work on 
infective hepatitis, particularly by the technique ot liver puncture, has proved tiat 
not all acutely damaged livers recover but some prowess slowly to the stage of typical 
cirrhosis. Toxic chemical substances may also prodiice the same effect. 

Dietarv factors in cirrhosis have been extensively studied experimentally, and it 
was found that in aimnals high fat diets induced fatty degeneration of the hvtr -wiih 
subsequent cirrhosis ; the inference was drawn that the excess of fat interfered in 
some way with the nutrition of the liver cells, whidi died and were replaced by fibioia 
tissue. It was also discovered that administration in adequate dose of two natural 
substances of tl\e body, lecithin and choline, reduced the fat content of the liver and 
prevented cirrhosis. Cisein, a natural protein, was equally effective; and its acti*w 
was prjived to be due to the presence of the amino-acid methionine, an essential 
substance for tlie production of iedthin. Ledthin, in fact, appears to be an essential 
medium for the transport of fat in the body ; and if ledthin or the methionine neces- 
sary for its manufacture arc deffdent, fat accumulates in the liver cells and degeneration 
follows. 

Further experiments showed that rats fed on diets deficient in first-class protein 
also developed cirrhosis, and it was found that tlje critical defideocy in the |pw- 
protein diet which brought about necrosb was of the two sulphur-containing anuno- 
adds, methionine and cysteine, the first being the more important. 

It is probable that toxic and dietetic factors often act together in man and tut 
the development of cirrhosis after acute b^atitis is far more likely to occur in indi- 
viduals whose diets have been previously dendent in proteins than in others. Certainly 
the two main groups of post-infective and nutritional cases are not always easy to 
dlstingvdsh either umically or histologically. 

PORTAL OR MULTILOBULAR CIRRHOSIS OF THE LIVER 

Synonyms. — Portal or Multilobular Cirrhosis ; Laennec's Cirrhosis. 

Definition. — The portal or multilobular form of drrhosis of the liver is » mum 
the most common that it is generally described shortly as cirrhosis of the Uvef. « 
is a disease in wluch degeneration of the hepatic cells occurs in assoriation with 
fibrosis spreading from the portal spaces to endose various numbers of lobules. 

TEtioiogy. — The genera! problems of attiology liavc already been discussed. The 
disease is generally fatal about the age of 50, but a distinct group of cases ^ 
childhood. It is Arce times more common in men than in women, but only sugiUiy 
more so in boys than in girls. Cirrhosis is in rare instances familial, presumably 
as a result of an inborn defect of the Uver cells which renders them abnora^y vulne^ 
able to toxins and liable to premature degeneration; this may then be assoaated 
with chronic lenticular degenerafion. It is more common in individuals who follow 
a sedentary occupation thao in those who lead an active life, and among the poor 
than the well-to-do. , 

The majority of patients with drrhosis of the liver in Britain have indulge 
excessively in alcohol ; it is three times more common among people connected wm 
the liquor trade than among the general public. Cases occur, however, apecialiy 
in India, Egypt and Dutch East ln<E^ and in children in wbidi alcoholic excess 
can be excluded with certainty. Thus cirrhosis is not infrequent among Brahmios, 
the majority of whom indulge in Urge quantities of ginger, cardamom, ted pepp®* 
and oUier spices, but never touch alcohol. 
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Pathology. — Cirrhosis never develops experimentally in anim als as a result of 
chronic alcoholic poisoning, although iatty changes and occasionally necrosis with 
a slight degree of small-ceUed infiltration may be produced. It occurs in less than 
3 per cent, of drunkards dying from the effects of alcoholism, though it is at least 
three times as frequent amongst inebriates as amongst the non-drinking public; its 
geographical distribution does not correspond with that of chronic alcoholism, and 
when excessive indulgence in alcohol leads to nervous changes, cirrhosis of the liver 
is rare. 

It is probable that the main factor concerned is the low-protein diet which 
alcoholics often take, combined with their high calorie intake in me form of alcohol. 
There may also be deficiency of other esseot^ food factors owing to the substitution 
of alcohol for ordinary food with consequent serious imbalance of the diet as a whole. 
Associated virus hepatitis, other infections such as malaria or amcebiasis and possibly 
some constitutional vulnerability of the liver may be additional factors concerned. 

The size of the liver varies greatly; it may be much smaller or much larger than 
normal, depending upon the relative degrees of hyperplasia and fibrosis. 

Its surface is irregular. The projections may be as small as those of a granular 
kidney, but more frequently they give rise to a hob-nailed appearance. 

The obstruction to the intr^epatic branches of the por^ vein produces a rise 
in pressure in its tributaries ; this results in dilatation of the collateral circulation 
which normally exists between the portal and general venous systems. This com- 
pensatory circulation is carried out by the following groups of vessels. 

1. An anastomosis may develop within the liver between the branches of the 
portal vein and the intralobular vetns. Large branches pass from the liver and its 
capsule to the phrenic and intercostal veins, where the liver and diaphra^ are un- 
covered by peritoneum. Occasionally a single large vrin passes from the liver in 
the falciform ligament by the side of the obliterated umbilical vein to join the veins 
of the abdo minal wall at the umbtlicus; the subcutaneous veins around and above 
the umbilicus ore consequendy dilated, and a large bunch of dilated veins may form 
at the umbilicus (caput irtcdusa). In rare cases a loud venous hum may be beard with 
the stethoscope at tins point or below the xiphistemum. 

2. The gastric veins anastomose with the tesophageal veins, which open into the 
asygos vrins; the veins in the msophagus, especially its lower end, may become 
gready dilated. 

3. The inferior mesenteric vein conunumcates through the superior and middle 
hiemonhoidal veins with the inferior haemorrhoidal vein, which is a branch of the 
internal iliac vein. Tins might be expected to give rise to haemorrhoids, but they are 
hardly more common among patients with dirbosis than in individuals with heathy 
livers. 

4. Additional veins unite the radicles of the portal veins in the intestines and 
peritoneum with the inferior vena cava and its branches. These include the retro- 
peritoneal veins, which are often gready enlarged, cspedally in the neighbourhood of 
the kidneys. 

Symptoms. — ^About 50 per cent, of patients with cirrhosis of the liver die from 
some intercurrent disease or aeddent. Such cases are generally described as latent. 
But in the majority symptoms due to the condition were probably present before 
death, and the fatd result of the intercurrent disease or accident was often due to 
the diminished power of resistance which results from cirrhosis. In some rage?, 
however, the disease may he genuinely btent, owing to compensatory hyperplasia of 
the liver «lls and to the development of an efficient collateral circulation between 
branches of the portal vein and systenuc V’dns. 

In a large majori^ of cases the s3rmptoms caused by cirrhosis are preceded by 
those of fatty infiltration, which have already been descnbed (p. 673), and alcoholic 
ffisophagitis and gastritis have generally been present for many years. The patient 
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habitually wakes in the morning with a feding of nausea and no desire for breakfast; 
violent retching often occurs, and he then vomits a small quantity of alkaline watery 
fluid, after which some bile-stairted mucus may appear. A sense of uncomfortable 
fullness is also felt in the epigastrium after other meals, and the nausea and vomiting 
may recur. The appetite is poor, and there is a special repugnance for meat. ^Vhen 
cirrhosis develops, the symptoms due to catarrh arc cvaggeraicd by the congestion 
of the gastric and intestinal mucous membrane caused by portal obstruction ; this 
leads to the secretion of still more mucus, and by preventing absorption of gas leatis 
to flatulence, which aggravates the feeling of distension already present. Piatulencc 
is a constant early symptom and may be the earliest sign of portal congestion; it is 
“ le vent avant la pluic^'. 

Tlie complexion is gciierally sallow and bloated with dilated capillary or arterial 
angiomata, especially over the nose and cheeks. In the later stages the face is drawn, 
the cheeks and eyes are sunken, and the conjunctinc arc congested and often slightly 
tinged with bile. The skin of the body is dry and inelastic ; numerous spider angio- 
mata appear on tlie face, neck and badt as the disease progresses, and red or purple 
areas of skin may be produced by the uniform distension of small venules. Purpura 
and various forms of erythema may occur. 

The tongue is flabby and furred, the gums readily bleed and pharyngitis is com- 
mon owing to chronic irritation by alcolim. The breath is often offensive as a result 
of oral sepsis. 

The patient is generally constipated, but attacks of diarrhtea often occur, especially 
during the last few weeks of life. 

in a large proportion of cases the liver is enlarged when the patient is first seen. 
Its lower bonier can generally be felt below the costal margin in the right nipple 
line; but ascites and occasionally flatulent distension of tlie intestines or obesity 
may render it impalpable. It is always hard; and its edge can consequently often 
be felt wen when it is not enlarged. An enlarged liver can be observed to shrink as 
the disease progresses until it ceases to be^pable, and after death it may be found 
to be considcraoly smaller than normal. The irregular surface of the liver may be 
recognised by palpation, and in contrast with its tenderness in the pre-drrhouc 
stage, is insensitive. 

Discomfort is often felt in the rieht hypochondrium, but pain occurs only if th* 
disease is complicated by an attack of perihepatitis. 

In about 35 per cent, of cases jaundice occurs. It is generally slight and is often 
transient. In the absence of jaumUce, excess of bile pigment may be found in the 
blood. 

In €0 per cent, of cases the spleen is etJarged. Owing to its liardness it is easily 
felt unless it is obscured by ascites or intestinal flatulence. Discomfort or pain may 
result from stretcliing of the capsule if rapid enlargement occurs ; more frequently 
it is due to perisplenitis, ^\^le^ both the liver and spleen are much enl.irged, tlic 
left lobe of the fornier may overlap the latter. 

Hamatemesis occurs in about 25 per cent, of cases. It may be an early symptom, 
and is often the first indication of the presence of serious disease, though it is gener- 
ally preceded by symptoms of gastritis. It is less common after ascites has developed. 
The hamiatemcsis generally tsics the form of a single large temorrhage, but some- 
times a smaller quantity is vomited during several days. It is generally repeated 
only after a considerable interval. The blood collects slowly in the stomach and 
often passes into the intestine, cauring metama without hasmatemesis. IVlieii a con- 
siderable quantity has collected in the stomach, tlie distension causes it to be vomited ; 
small quantities are not brought up unless vomiting occurs from sortie independent 
cause. Death directly from hsmatemesis is unusual in cirrhosis and accounts for 
less than 5 per cent, of the mortaliQf. In tlie majority of cases the hemorrhage » a 
result of rupture of varicose veins m the (esophagus, especially in the lowest 3 in-, 
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where they can often be demonstrated vrfth the radiograph. The blood runs into 
the stomach, though in severe cases it may well up directly from the tesophagus. 
Ilxmorrhagc may also occur from minute erosions secondary to acute gastritis, some- 
times associated with varicose veins. The erosions arc very difncult to discover post 
mortem and possibly in some cases there is no actual loss of surface, the hsmorrhage 
corresponding with the bleeding which occurs from other mucous membranes. In 
very rare cases melxna may result from thrombosis of the portal vein or one of its 
branches (see p. 68S). 

Epistaxis is common. *1716 haanorrhage generally comes from a point on the 
antenor part of the septum. In the late stages oozing from the nose may occur, as 
well as from the gums, lungs, kidneys and uterus, as a result of the toxemia caused 
by hepatic insufficiency and deficiency in vitamin K, and small hemorrhages often 
occur under the skin. Hasnoptysis, however, is generally due to the cirrhosis being 
associated with pulmonary tuberculosis. 

Asdtes is present in most cases of cirrhosis which run their full course. It is a 
late symptom in uncomplicated cases, and is often absent if the patient dies from 
some inaependent cause or from hxmatemesis at a comparatively early stage. The 
onset is generally gradual, but ic occasionally develops suddenly after a blow on the 
abdomen, a cliill or on acute infection ; it is also acute in portal ^rombosis. It some- 
times disappears spontaneously. It is partly due to porta! congestion, as the intra- 
hepatic branches ol the portal vein are comjiressed, some being completely obliterated ; 
occasionally others are thrombosed, and m rare cases thrombosis of the portal vein 
itself occurs, but this is not the sole cause as the fluid may collect with extreme 
rapidity* instead of pari pmsu trith the changes in the liver, and it is often absent 
tvhen the portal pressure is high as shown by the occurrence of hsmatemesis. In 
some cases it is secondary to chronic peritonius. The ascitic fluid is clear and some- 
times slightly bile-stained. Its reaction is alkaline, its specifle gravity between 1-OOS 
and 1-015, and a large proportion of the cells it contains are endothelial. When the 
ascites is due to chronic peritonius the specifle gravity is greater than I 015, more 
albumin is present, flakes of fibrin may form on standing and polymorphonuclear 
cells arc found. When SO per cent, or more of the cells are lymphoc^es, tuberculous 
peritonitis is probably present In tare cases the ascites is chylous or chyliiTorm; 
still more rarely it is nxmorrhagic. 

Oedema of the ankles is frequent, but it is rarely severe, though occasionally it 
spreads up the legs to the abdomen and back. It often develops before or at the same 
time as the asates, in wliich case it may be the result of hypoproteinxmia, but most 
frequently it follows it and is then often due to thrombosis of the inferior vena cava. 
Pressure from the asdtic fluid may play some part, since removal of this may lessen 
the cedema. 

Muscular ircakness and loss of energy may be the earliest sympto/ns ; the)’ ere 
constant in the late stages. l*he muscles arc flabby and atrophied, and marked 
wasting of the whole body occurs. 

The rise in intra-abdominal tension caused by flatulent dyspepsia and later by 
ascites is frequently followed by the development of hernias. 

The urine is diminished in quantity and the specifle gravity is high. It is very 
acid and high coloured, and a large deposit of urates generally forms on standing. 
It contains excess of urobilin, but even when slight jaundice is present bile-pigment 
is often absent. In the late stages the percentage of nitrogen excreted as ammonia 
increases at the expense of urea ; this w due m ammonia being required to unite 
with the excess of organic adds present, and not to inability of the liver to form urea, 
as ammonia given by the mouth is still excreted as urea. In the last days of life leudn 
and tyrosin crystals arc sometimes found. 

Albuminuria is occasionally present as a result of hepatic toxamia, nephritis or 
Congestion of the kidneys from heart failure. Glycosuria is rare, as the glycogenic 
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function of the Uver is raaintamed to a certain extent even in advanced cases. The 
blood may be nonnal, but in a number of cases ansmia develops, due either to 
deficiency of iron, proteins, or to hemorrhage from ecsophageal or other enlarged 
veins. In some cases the anxmia is hyperchiromic or macrocytic, but more usually 
it is hypochromic and normocytic. 

The temperature is often raised in rapidly progressing cases apart from complica- 
tions such as tuberculosis and urinary infecuon. 

In the late stages of cinhosis the toxaenua which results from hepatic insufficiency 
gives rise to restlessness, irritability, muttering delirium and finally to coma. Severe 
colitis with large amounts of blood and mucus in the stools is a frequent complication. 

Nervous symptoms may also be present as a direct result of chronic alcoholism. 
Delirium tremens may follow a drinking bout and occasionally a hsmatemesis. Slight 
mental disturbance and muscular tremor are common, but neuritis is rare. 

Active tuberculous disease is found more fremiently in patients djin^ with dnhosis 
of the Uver than wdth other diseases. This is probably due to the diminShed resistance 
to tuberculous infection caused by chronic alcohoIisoL The lungs are most often 
affected, phthisis being the cause of death in 15 per cent, of cases of cirrhosis, and 
tuberculous pleurisy is not uncommon. Either the cirrhosis or the phthisis may be 
completely latent and remain undiscovered until death. Tuberculous peritonitis is 
found in 10 per cent, of cases ; the accompanying ascitca is often thought during life 
to be due to the drrbosis. The lungs are generally also involved. The tnajori^ of 
cases of tuberculous peritonitis in adult males art associated with orthosis. 

Dia^osls.— An enlarged, hard Uver in an alcoholic individual is generally the 
result of cirrhosis. The occurrence of hamaicmesis, enlargemcDt of the spleen or 
slight jaundice makes the diagnosis stUI more probable. The enlarged hard Uver, 
wmch is produced by chronic venous congestion in heart failure, may be diffipdt 
to distinguish from drrhosis if the patient is seen when the heart is no longer f^pg< 
A hiatoiy of heart failure with pain in the hepatic region and any evidence of enstlcg 
heart disease point to congestion. 

The diagnosis from syphilis and from maUgoant disease of the liver is discussed 
elsewhere (p. 687). 

The symptoms in the last stages are often indistioguisbsble from those of unenua, 
and the diagnosis may he very difficult in the absence of a full history. But a much 
increased blood urea with high blood pressure, albuminuric retinitis or the presence 
of a large quantity of albumin with casts in the urine would prove that unsmta is 
present. 

Prognosis. — If an individual with alcoholic ciirhosis becomes completely teetotal 
in the prc-ascitic stage, there is a good chance that the disease will not progress and 
that his symptoms wril disappear. Even the damage done to the liver can be repalrw 
n some extent by hyperplasia of its cells, a large liver being therefore a favourable 
sign, and the danger of haanatemesis, together with the o3icr ill effects of portal 
congestion, may be overcome by a auffident development of tlie anastomoses between 
tile portal and general venous systems. 

Much, therefore, depends upon the patient's character, as, if he is unable to 
control his desire for alcohol, the disease is certain to advance to a fatal issue. The 
younger the patient the more chance there is for functional compensation to occur, 
but the prognosis is always bad in children. However completely latent the d^ase 
may become, much of the damage to the liver is, of course, permanent, and the patient’s 
power of resisting acute infections and other diseases is materially reduced. 

Fever is a serious symptom, as it indicates rapid advance of the disease or the 
presence of some complication. The development of jaundice, and particularly of 
ascites, are of serious signiScance. 

In rare cases the disease runs a subacute course, death occurring within a few 
months of the onset of symptoms. Such cases are most frequent in comparatively 



CIRRUOSIS OF THE LIVER 


679 

young adults who arc hca \7 drinkers. The Kver U painful and tender, fever is present, 
emaciation is rapid, and multiple haanorrhapes arc likely to occur. 

Treatment — As has been indicated, me real treatment of cirrhosis must be 
prophylactic, but considerable alleviation and prolongation of life can often be 
achieved by treatment even when the disease is fully established. Alcohol must be 
absolutely proliibited for the rest of the patient’s life, and no medidne containing 
alcohol should be prescribed. 

The diet in the early stages should be that required for the treatment of the assod- 
ated chronic gastritis, and curries, piddes, ginger, all highly seasoned food, vinegar, 
mustard, pepper, high game must ne restricted. In the late stage, when symptoms 
of hepatic insufficiency are present, the diet should consist of mil^ milk foods, vege- 
table purges and fruit ; a quarter of a pound of dextrose in a pint of lemonade or other 
fruit drink should be given daily, nigh protein feeding is certainly important as a 
preventive and should be carried on throughout treatment, milk concentrates being 
useful when meat proteins are badly tolerated. When asdtes is present rigid sodium 
restriction and a low fluid intake, combined with the use of mercurial diuretics may 
be most effective and completely relieve the fluid distension. A course of whole liver 
injections given intramuscularly daily for 2 to 3 weeks provides vitamins and lipo- 
trophic factors and may also lead to improvement. The bowels should be kept 
rc^ar by means of Epsom salts. No other drugs are required in uncomplicated 
cases. The treatment of the gastritis, asdtes and hzmatemesls is considered m detail 
elsetvhere. 

Sureieal Treatment.-~}tUo.^ tjpes of operation have been devised to try and relieve 
portal hj'pertcnsion in drrhosis ot the liver. Most of these operations have aimed at 
shunting the portal blood into the s^temte drculation either by a potto-caval or a 
lieoo-renal anastomosis. Ligation ot the hepatic artery has also been carried out on 
the assumption that the pressure in the h^atic artery is directly communicated to the 
portal system through sinusoidal connections between the two sj'stcros. 

These operations have a high operative mortality and in many cases have proved 
no more successful than medical treatment. In general they may be expected to 
help patients who have bled from ccsophageal varices rather than those suffering from 
asates. 


BILIARY CIRRHOSIS 

There has been much discussion whether it is justifiable or desirable to separate 
this form of drrbos'is from others, but it makes for dearness to do so. Two forms 
are described. 

* PRIMARY HYPERTROPHIC BILIARY CIRRUOSIS 

Definition. — A chronic disease of the fiver occurring in childhood and earfy 
adult life, accompanied by persistent jaundice, with great enlargement of the liver due 
to fibrosis surrounding the smaller bue-ducts and striking splenomegaly. 

Etiology. — Quite unknown, but thought to be primarily an inflammation of 
the small bile-ducls. This was Hanot’s view, and the disease was formerly often 
described under his name. It is seen most commonly between the age of 20 and 30 
years, but also occurs in children. An hercdiiaiy and familial inddence have been 
noted. 

Pathology. — The liver is very large, smoot hand coloured deep green from the 
chronic jaundice. Microscopically dense fibrosis surrounds the small bile-ducts and 
spreads out to surround the lobules, often single lobules, but the liver cells re main 
imaltered. In the later stages the lobules are invaded by the fibrosis, and the patho- 
logical picture is then almost identical with ordinary portal cirrhosis. It is chiefly 
for this reason that many svriters refuse to separate this form of drrhosb. The spleen, 
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however, is generally much larger than in portal drrhosis, and may occasionally e\en 
exceed the liver in weight. 

Symptoms. — ^The onset is glow, and jaundice which waxes and wanes but pershts 
until death b the most obvious clinical feature. Abundant bile pigment b presem 
in the urine throughout. Reenable health may be maintained for years, interrupted 
by occasional crises of abdominal pain and fever. The abdomen b often greatly 
distended by the very large liver and spleen, and there is much flatulence. In the 
later stages hatmorrhages are not infrequent, and the patients become very thin and 
poorly nourished. 

Prognosis is bad. The average duration is about 5 years, and unless iotercurtent 
disease supervenes the termination b from gradual hepatic failure ending in coma. 

Treatment. — As for portal cirrhosis. 

SECONDARY OBSTRUCTIVE BItlARY CIRRHOSIS 

Definition. — A chronic fibrosis of the liver spreading from the larger bilc-ducts 
which have been obstructed and often infected (cnolangitb) by prcw'ous disease. 

Etiology. — Obstruction of the larger bile ducts, wth cholangitis and often pen- 
cholangiris, due to call-stonts, carcinoma or other obstructive disease;. This condiuoti 
is seen more often by surgeons than physidans. 

Pathology. — The liver is at first enlarged, but never so large as^ in the hyper- 
trophic variety of biliaiy cirrhosis. Jaundice b constant, and in section the 
da« green with obvious dilated brge bile-ducts filled with inspissated bile. Tfit 
fibrosis spreads out quite irregularly from the ducts as in portal drrhosis, and the 
liver cells are damaged and necrosed : there is considerable new bile-duct prohfert- 
tion. The spleen is sometimes normal, sometimes enlarged, but never of the we 
found in the hypertrophic variety. ^ r j 

Symptoms-— are those of the primary disease obstructing the bile-ducts, follovrei 
only later by those of drthosis. . 

Wogoosis— depends on recognition of the primary cause and whether it can be 
relieved before cirrhosis has occurred. 

Treatment — is essentially surgical and preventive. Once cirrhosis is fully esUb- 
hshed, the Ircatmcnt is the same as in poml cinbosis. 

n;EMOCHROMATOSlS 

Synonyms. — Pigmentary Cirrhosis ; Bronzed Diabetes. 

riitiology and Pathology. — Hemochromatosis is a rare disease, in uWch large 
quantities of harmosiderin, an iron-containing pigment, are deposited in various parts 
of the body, especially the liver, upper abdominal lymph glanos, pancreas, suprarenal 
glands and skin, but very little in the kidneys and spleen. The deposition of p'g* 
ment is associated with ordinary multilobular drrhosis of the liver and cirrhosis oi 
the pancreas, and the latter, by involving the islands of Langerfians, may give nse 
to diabetes mellitus. It occurs in about 7 per cent, of cases of drrhosis of the liv« 
in males and hardly ever in females, TTicrc is no excessive h^molj’sis. The quantity 
of iron deposited is much greater than in h®mol)tic ansmias, in which the 
of iron is chiefly in the liver and kidnw, whereas in hscmochromatosis it is clucny 
in the liver, pancreas and abdominal glands, to which it passes from the liver an 
pancreas The condition appears to be due to some abnormal and excessive absojp- 
tion of iron from the alimentary tract and since the body is unable to excrete mis 
iron to any extent, it is stored in the Uver, wh«e it causes degeneration of the uver 
cells. In adi’anccd cases, 40 g. of iron may be deposited in the body compared witn 
the normal 2 to 4 g. Multiple blood transfusions may similarly lead to excessive iron 
deposition as may some forms of hsmolysis, but true cirrhosis is only very rarely 
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f >roduccd in this wzy. The disease is extremely dironic. Primary cardnoma of the 
iver occurs in hxmochromatosis somcvihal more frequently than in simple drrhosis 
of ilie liver. 

Symptoms.— TIjc symptoms arc those of cirrhosis and diabetes associated with 
pigmentation. Tlie liver and spleen become progressively larger. Asdtes may 
occur and the subcutaneous veins are sometimes enlarged. The skin is generally 
pigmented a slaty colour, especially in the exposed parts oflhc body, and has a wrinkled 
parchmcni-likc appearance. The lesion of the suprarenal cortex may give rise to 
fjTnptoms of Addison’s disease, the pigmentation ot the skin being sometimes due to 
melanin and not to hjcmosidcrin, and pigmentation of the buccal mucous membrane 
may occur. In the rare eases in which no pigmentation is present a diagnosis can be 
made only after death. In most cases symptoms of severe diabetes tw'th acidosis 
appear suddenly, but they may be absent to the end. Genital hypoplasia and loss of 
secondaiy sex characteristics are commonly found. 

Diagnosis. — ^I'he disease can be diagnosed with certainty only when pigmenta* 
tion, diabetes and cirrhosis arc associated together. When two of these conditions 
arc present alone, a definite diagnosis is impossible. It can, houever, be nude tvith 
a considerable degree of probability if wclUmatked bronzing is associated with ciir* 
hosts, even in the absence of diabetes. The serum iron level is raised, normal ■» 80 
to 180 /xg. per 100 ml., and it can be shown that the iron binding capadw of the 
scrum proteins is completely or almost coipplctcly saturated. In doubtful eases 
biopsy of a pigmented area oi skin settles the diagnosis. 

Progoosis.— So long os no diabetes is present the prognosis is not worse than 
that of uncomplicated cirrhosis, hue the onset of diabetes is aln-aj-s serious. With 
insulin, ho^^e^'cr, a normal life can generally be led for set’cral years, death being 
finally caused by the cirrhosis. Heart failure, due to involvement of the myocardium, 
is tlie cause of death in a number of patients. 

Treatment.— The treatment is that of cirrhosis and diabetes. The latter requires 
large doses of insulin, ivith the aid of which the diet can be balanced without special 
diflicuity. Hcpcatcd venesections to remove iron from the body have been tried witli 
success and it is possible (hat the monthly loss of iron occurring with menstruation 
is the reason why the disease so rarely affects women. 

CONGENITAL SYPHILIS OF THE LIVER (PERICELLULAR 
CIRRHOSIS) 

/Etiology and Pathology, — The liver is affected in 50 per cent, of infants irith 
congenital syphilis. This great frequency is probably due to the Treponema pallidum 
passing through the placenta and the umbilical vein direct to the fatal liver, which 
IS the hrst organ it reaches, and wlitch is consequently found to contain it in larger 
numbers than any other organ. 

Congenital syphilis produces diffuse cliangcs in tlie liver s'cry different from the 
focal lesions of acquired syphilis, except in rare eases occurring in later childhood, 
in which caseous gummata arc found. TTic liver is smooth and uniformly enlarged 
and is firmer and paler than normal. The changes are due to pericellular cirrhosis, 
the result of diffuse infiltration with embryonic connective-tissue cells between the 
individual liver cells. These may be associated tvith small collections of round cells, 
or miliary gummata, which resemble tubercles when seen by the naked eye. 

The spleen is generally enlarged and hard. Diffuse small-celled infiltration or 
fibrosis may be found in the kidneys, pancreas, testes, suprarenal glands and lungs. 

Symptoms. — Sjmptoms pointing to disease of the liver are not often present 
in infants with congenital syphilis, but on examination the liver and spleen are found 
to be enlarged ana abnormally firm. The liver normally extends farther dotvn in 
young children than in adults owing to its relatively larger size and the more hori- 
zontal position of the ribs. Only definite enlargement and abnormal hardness of the 
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liver can, therefore, be regarded as important in the absence of other evidence of 
congenital syphilis. Jaundice is rare ; it may be present from birth or, less frequently, 
it develops a few weeks later. 

Diagnosis. — The diagnosis is generaHy easy owing to the well-marked sim of 
congenital syphilis present in other parts of the body together with a positive Wasser- 
mann reaction. In the absence of such signs the diagnosis must be made from 
ridtets, tuberculosis and gaslro-intestinal infection, and, when jaundice is present, 
from the other more common causes of icterus neonatorum (p. 746J. 

Prognosis. — ^Tbe prognosis depends upon the general condition of the infant. 
It is less favourable in delayed congenital ^hilis than in acquired sy’philis owing 
to the changes beiM generally more widespread. 

Tteatment. — ^The treatment \s that of congenital syphiUs. 


ACQUIRED SYPHILIS OF THE LIVER 

1. Secondary typhilis . — ^Jaundice formerly occurred in about J per cent of cases 
of syphilis at the same time as the roseola and enlargement of glands, but it a now 
almost unknown. Rapid recovery generally followed treatment with mercury, but 
occasionally death occurred from acute hepatic necrosis. It must, of course, be 
distinguished from the Jaundice follonung treatment with organic arsenical prepara- 
tions (p. 229). 

2. rerliary ^fu7i}.-~JEtioloay.— Gummata of the liver are bcconuog tocreM- 
ingly uncommon ; but in more than half of the cases in which other active syphilitie 
lemons are found at necropsy the liver is affected. 

Syphilis affects the liver three times as frecmently in men as in women. The 
disease is generally discovered between 10 and 20 years after infection, but in rare 
instances it has occurred within a year. 

Pathology.— In the early stages a mass of pink syphilitic granulation-tissue, 
sharply separated from the healthy liver, is found; necrosis soon occurs in the centre, 
which becomes ycUowsh-white. The caseous mass is later surrounded by a fibroM 
capsule ; as this contracts, the liver becomes more and more deformed. The capsule 
of the Ever in the neighbourhood of a gumma is thickened, and a^esions often 
develop between it and the adjacent organs, the diaphragm and anterior abdomiad 
wall. Unless tiiey are very large, gummata, which are generally multiple, are slowly 
absorbed till they may finally be represented by nothing more than scars, from whim 
fibrous tissue radiates into the capsule. Much less often a large part of the liver is 
diffusely infiltrated. Gummata ate often assodated with some degree of diftse 
syphilitic hepatitis, which produces drrhotic changes in long-standing cases, especially 
if the patient is alcoholic or has been treated with arsphenamine derivatives. _ 

Symptoms. — Gummata and dcatrices are sometimes found after death vnthoul 
having led to any symptoms. The nature of the symptoms they produce depends 
upon the size, extent and position of the lesions. Before any localising symptoirn 
appear the patient may complain of general ill health, which is often assodated with 
gastro-intestinal symptoms. The first symptom pointing to disease of the Ever is 
generaUy pain in the right hypochondrium, the result of perihepatitis over a gumma, 
'fhe pam may radiate to the right shoulder and is sometimes associated wth local 
tenderness. 

Irregularities on the anterior surface of the liver produced by gummata and by 
the contraction of cicatrices are easily palpable. The diagnosis from maEgnapt 
disease can be made by the presence of a positive Wassermann reaction and the rapid 
disappearance of a gumma with antisyphilitic treatment; jaumEce and asdtes are 
mudi more common inTnalignant disease in which the constitutional symptoms 
are generaUy more severe, and there may be evidence of a primary groivth in some 
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Other situation. In hydatid disease the liver is smooth apart from the tumour itself, 
but in syphilis it is often irregular, owing to the contraction of cicatrices. The 
present of eosinophilia points to hydatid disease. A gumma near the gall-bladder 
or in the left lobe of the liver may simulate a growth of the gall-bladder or of the 
stomach respectively. 

Irregular fever sometimes occurs, disappearing with antisyphilitic treatment. In 
rare cases an infected gumma may break down, when the symptoms and sequela? 
do not differ from those of other forms of b^tic abscess. 

Jaundice is infrequent in sj’philis of the uver, but it is occasionally produced by 
the pressure of a gumma or of a syphilitic dcatriz ; in very rare cases tl^ is associated 
with attacks of pain indistinguiahable from biliary coUc due to gall-stones. 

Ascites b unrommon, but may result from pressure of guminata or dcatricss 
on the intrahepatic branches of the portal vein or Jess frequently on the vein itself 
in the portal fissure, in which cases t^mbosb b Ukely to occur. 

When a gummatous liver b assodated with amyloid dbcase, the clinical aspects 
of the latter may be so prominent that the presence of a gumma b overlooked. The 
Uver and the spleen are enlarged, asdtes and cedema are present, and the urine contains 
albumin and casts. 

Diagnosis. — The possibility of syphilb should always be remembered in obscure 
hepatic disorders. Apart from a hbtory of infection and the presence of other syphiUtic 
lesions, the Wassermann reaction should always be tested in doubtful cases. As, 
however, infection with syphilb does not prove that every lesion present is syphilitic, 
the final proof of the nature of the dbease b obtained only if great improvement or 
complete recovery results from antisyphilitic treatment. The diagnosis from drrhosU 
of the liver U suggested by the greater irregularity in the enlargement of the liver. 
Hsmatemesis, dilated veins on the abdoounal wall, jaundice and symptoms of gastritis 
and hepatic insufficiency are much more common b dinhosis, and the nutrition 
suffers at an earlier stage. 

Prognosis.— The prognosis of syphilitic lesions of the Uver b good if treatment 
b activriy carried out at an early stage. In the rare cases in which be symptoms are 
due to pressure exerted by cicatrices and not by gummata little or no improvement 
can occur. 

Treatment — As soon as the possibUity of syphilb is recognbed a full course of 
penid'llm should be given. Large doses of iodide should then be ordered and ill 
results rarely foUow be adminblration of as much as gr. 40 of sodium iodide every 
6 hours ; a patient is more likely to suffer from iodism if the dose b gradually increased 
from a small quantity than if fuU doses are given at once. Mercury should abo be 
given, but no organic arsenical preparation because of the danger of hepatic necrosb 
occurring as a result of its action on the already damaged Uver celb. 

AMCEBIC HEFATirrS AND HEPATIC ABSCESS 

Thb b dealt with under Amcebiasb (see p. 279). 

HYDATID DISEASE OF THE LIVER 

Etiology and Pathology. — Hydatid disease b caused by s^vaUowbg the ova of 
the echinococcus or hydatid worm (p. 324). The bfection often dates from child- 
hood, even when the dbease b not recogmsed till middle life. The ova are conveyed 
by the fingers from playbg with a dog, the skin, paw3 or muzzle of w hich have been 
contaminated with infected feces. Infection may also result from contaminated 
water, salads, watercress or uncooked vegetables. The disease occurs b many coun- 
tries, and b common in AustraUa and New Zealand, where with a popubtion of 
millions there ate 150,000 dogs, of W'hich about a third are spreading mjTiads of hydatid 
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eggs about the country hornesteads every day. It also occurs in England, but is nre 
in North America. 

When the eggs are swallowed, riie embryos set free by digestion of the egg-shell 
pass through the walls of the stomadi or small intcastine into the radicles of the poml 
vein, by which they reach tl\e liver, where they are generally arrested. The cmbKO 
now forms a small cyst, with an internal, nucleated, protoplasmic layer (the endo- 
cyst) and an external “ cuticular membrane ”, The reaction in the surrounding tissues 
results in the formation of a fibrous capsule. After a time a dozen or more buds 
project from the endocyst, and develop into daughter cj'sts, identical in structure mih 
the mother cyst ; these soon separate from the endocyst of the mother cj’st and 
become free. 

The fluid in the cyst is clear or very slightly opalescent, with a specific grarity 
between 1-005 and l-OIl. It contains chlorides, phosphates, traces of sulphates and 
succinates, and some unknown toxic substances, but only occasionally traces pf 
albumin or sugar. Hooklets and less often hydatid heads may be found in the fluid. 

The liver is involved in 60 per cent, of cases of hydatid disease in man.^ A single 
tyst is generally present, but riieic ate occasionally multiple cysts, or single ones 
may develop in more than one organ. 

Symptoms. — The patient remains in good health until the weight of the c)’st, 
its pressure on surrounding parts, or the occurrence of a complication, such as rupture 
or suppuration, causes symptoms. A hydatid cyst of the liver may remain latent and 
be discovered only after death or in the course of a routine examination of the abdomen 
in A patient without abdominal symptoms. 

The increasing size of the livet may give rise to a sensation of waeht aod fullnw 
in the right hypochondrium, and pain may be felt in the right ahoiudcr. Jaundice 
caused by pressure on the faUe-ducts, adema of the legs and scrotum by pressure on 
the inferior vena cava, and ascites by pressure on the portal vein, may all occur m 
exceptional cases. 

A small cyst may rupture into the biliary passages intense jaundice 
and the patient generally develops suppurative cholangitis. A large cyst may bunt 
into the general peritoneal cavity, especially after a blow on the abdomen, when shiw 
and collapse may follow. Symptoms of an ailergic character may result, especiwy 
severe urticaria, erythema and pruritus. Less frequently there may be diarrhea 
and vomiting, and dyspncea, sometimes of nn asthmatic character. In mrt rases 
convulsions, collapse and cardiac failure may occur and end fatally. Rupture into 
the stomacli or intestines may lead to spontaneous recovery’. 

The upper part of the nght side of the abdomen and lower part of the thorax 
become prominent when the cyst is large. If the cyst reaches the front of the Jutf 
it becomes palpable in the hypogastrium. Wien it projects from the under surface, 
the liver is pushed forward and it may simulate a large gall-bladder or a renal tumour. 
A cyst near the convexity pushes the diaphragm upwards and may compress the lung 
and simulate a pleura! effusion. In suen cases the irregularitj’ in tlie upper suriaw 
of the liver can he recognised wiffi the tatKograpb. When deeply embedded 
liver, it produces a more general expansion and no local tumour is palpable. The 
tumour is nenerally tense and elastic. In rare cases percussion of the middle iing^» 
when the left hand is placed flat over the cyst, produces a peculiar vibration—the 
hydatid thrill — which is pathognomonic. 

Bacteria may invade the fibrous capsule and multiply between it and the cuu^^ 
membrane, with the result that the nutrition of the Jiydatid is impaired and mc 
parasite dies. Its death results in a change in the cuticular membrane, width, vhen 
healthy, is impervious to bacteria and leucocytes, but now allows them to pass inW 
the fluid, which acts as an excellent culture medium and gradually becomes ^ 
pus cells. SyTOptoms of hepatic abscess are present, and the abscess may 
rupture into the general peritoneal cavi^, stomach or intestines. 
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Diagnosis, — TJje discovery of a tumour of the liver should lead to a considera- 
tion of cancer, s>'phUis and hydatid cyst. The general health is greatly affected in 
the first, comparatively little or not at all in the second and third. In cancer and 
syphilis the tumour is likely to be irregular and multiple ; in hydatid it is a uniform 
round swelling, and most frequently only one can be felt. The two former are hard 
and obviously solid, while the latter is elastic, and in rare cases the characteristic 
hydatid thrill can be felt. The Wasseimann reaction is positive with a gumma and 
generally negative in the other diseases. Eosinophilta is frequent in hydatid, but in 
no other liver disease, and may rise as high as 75 per cent. The intradermal injection 
of sterile hydatid fluid produces a positive cutaneous reaction in 90 per cent, of cases 
(Casoni test). Once the skin has become sensitised it may remain so permanently 
in spite of removal of the C3'st. The complemeat fixation and precipitin tests are less 
reliable. Radiography may show the outUne of a hydatid cyst if its tvall has become 
partly or tvholely c^dfied. 

Prognosis. — A cyst may continue to grow for 20 or 30 years, but the possibility 
of suppuration or perforation is a constant danger. When it dies, the cuticular 
membrane folds on itself and may become calcified ; its contents dry up and form a 
mass containing gritty material. It can then cause no further trouble. 

Treatment. — In places where hydatid disease is common, dogs should never be 
fed on raw offal. They should be treated periodically with the vermifuge, arecoline, 
and not petted unless the hands are carefully washed afterwards. 

Hydatid cysts were formerly treated by tapping, but such methods have now 
been completely superseded by aq open operation, in which the fluid is ev'acuated 
and as much of the ej’st wall as possible is remot'ed. In some cases the latter is very 
loosely attached and can be pulled out intact. The operation should be performed 
whenever a hydatid c^t is diamosed, even if it causes so symptoms, as there is 
ahvays a danger of serious complications. 

CARCINOMA OF THE LIVER 

Etiology and PathoIogj%-^a) Primart GROtVTHS. — Primary carcinoma of the 
liver is found only about once in each thousand necropsies, and primary sarcoma is 
considerably rarer. Primary cardooma may be derived from the liver-cells (hepa- 
toma) or, much less frequently, from the bile-duct cells (diolangioraa) ; 90 per cent, 
of the former and 50 per cent, of the latter occur in cirrhotic livers. Primary cancer 
occurs in about 7 per cent, of patients with cirrhosis, the incidence being many times 
as great as among patients without dnhoais. The inddence is very high in the 
Dutch East Indies owing to the great frequency of non-alcoholic cirrhosis among 
the natives and to a speaal tendency of this form of cirrhosis to undergo malignant 
degeneration. It accounts for some 10 per cent of all malignant tumours in some 
Asiatic countries such as Japan and the Malay States. 

Prrmaiy cancer of the liver readily rnrades the portal rein, along which it spreads 
m both directions from the point of entry, forming a tree-like cast of the aff^ected part 
of the portal system. On section the growth-dbtended vessels give the appearance 
of a tumour of multlcentric origin, and dissemination to other parts of the liver often 
occurs through the portal system. In 40 per cent of cases extrahepatic metastases 
are present. Spread by lymphatics may involve glands in the portal fissure, which 
press upon the portal vein and bile-ducts, as well as glands elsewhere in the abdomen 
and chest and malignant emboli may pass by the hepatic veins to the lungs. The 
symptoms may be indistinguishable from those of ctirnosis, the liver being normal in 
size or considerably enlarged. In the latter case, nodules can sometimes be felt on 
the surface. The spleen is often enlarged, and ascites develops owing to portal 
obstruction. Pain in the right hypochondrium and jaundice are more common than 
in uncomplicated cirrhosis. 
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(i) Secondary Growths. — Secondaiy carcmoma of the liver is about thirty 
times as common as primary carciBOtna; it is ten times as coromon as secondaiy 
sarcoma. It occurs most frequently after the age of 50. It is more common in women 
than men because it frequently follows carcinoma of the breast and female genital 
organs, and is rare in carcinoma of the lip, mouth and ton^e, which are much more 
common in men than women. The most common scat of the primary disease b the 
stomach, and then in order the colon, breast and uterus. Cancer of the gall-bladder, 
extrahepatic bile-ducts and the stomach may invade the liver by direct continuity. 

Symptoms. — The liver is almost always palpable, as it is enlarged and abnor- 
mally hard. It becomes progressively la^er until it may be so enormous that it 
appears to fill the whole abdomen, the right lobe being generally most affected. It 
is irregular in shape, and individual nodules of growth arc often depressed in the centre 
— “ umbilicated . Depositsmay be felt at the umbilicus and in the faldform ligament 
near the linea alba. 

Persistent pwn is generally felt in the right hypochondrium and in the back; it 
may pass to the right shoulder and occasionally down the arm. It Is in part due to 
stretching of the capsule of the liver, especially when it grmvs rapidly, but the roost 
severe pain is due to perihepatitis, the presence of which can sometimes be confirmed 
by feeling and hearing a rub. Deep-seated growths may cause no pain throughout the 
Umcaa. 

Progressive and persistent jaundice is present in SO per cent, of cases owing to 
pressure on the main bile-ducts within the Uver by the growth or on those in fte 
portal fissure by glands. The fajces sometimes retain their colour, as the jauodjce 
may be due to pressure on the intrahepatie bile-ducts, one or more of which escaw. 

Ascites develops in 50 per cent of cases, generally as result of roaliCTMt peri- 
tonitis or perihepatitis. It may also be caused by pressure on the capillaries when 
the liver is extensively infiltrated >vi^ growth and by portal thrombosis follwvuig 
ijiN'asion of the portal vein. The flmd is generally serous, and when jaundice « 
present it is bile-stained. Extravasation of blood into a superfidal nodule may cause 
It to be haemorrhagic. In rare cases it is chylous owing to obstruction of a main 
lymphatic, but more frequently it is chylifonn. Perforation of the organ prirmrily 
involved or infection without perforation may cause it to become purulent. Owema 
of the ankles is present in the ute stages as a result of toxaemia, hypoprotelnmnua and 
cardiac weakness. More widespread dropsy may be caused by pressure upon or 
thrombosis of the inferior vena cava or some other large vein. 

In the late stages the patient becomes rapidly weaker. The apperite is_I<»t, and 
there is often a special distaste for meat. The body weight falls progressively, but 
occasionally the loss of weight due to the general emadation is more than co^tw- 
balanced by the increase in weight of the uver and the accumulation of fluid m thy 
abdomen. The skin is inelasric and saUow, and secondary anaemia develops. It u 
often possible to see the liver moving up and down with respiration through the wasted 
abdominal wall. Fever is often present, especially in rapidly advancing cases, quite 
apart from that caused by infection of the primary grourth or of a necrotic secondaiy 
deposit. Suppurative cholangitis may be caused by the infection of obstructed ducts. 

The large Uver and the asdtes may push the diaphragm up and comprea the 
bases of the lungs, which are then likely to become congested, but the oiain enlarge- 
ment is always downwards. The growth may spread through the diaphragm arsa 
cause hiccough and cough; pleurisy general^ Develops and often gives nse to a 
blood-stained effusion, but empyema is rare. 

Finally the patient becomes somnolent and sometimes delirious. Coma is gener- 
ally present during the last few days of life. Respiration bewmes gradually more 
shallow, and death comes irapctccptiMy. , 

Diagnosis. — A painful, tender and irregular enlargement of the liver is most 
frequently due to a growth, and the probidiility is increased if general symptoms oi 
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malignant disease are present. If there is endcnce of a primary growth elsewhere 
or a growth has been removed by operation within the last 5 years, the diagnosis can 
be made with certainty. 

The tumour produced by cancer of the liver must be distinguished from one 
produced by syphilis and hydatid of the liver. The shape of the liver often helps in 
the diagnosis, and umbilication of a nodule is conclusive evidence of cancer. The 
general health is much more impaired and the patient is generally older in cancer 
than in sj’philis and hydatid disease. A history of syphilis or evidence of its effects 
in other parts of the body points to a gumma, and utJess a primary growth is dis- 
covered ine Wassermann reaction should always be tested. Whenever hydatid disease 
is possible, a differential blood count should be made, as cosinophilia is frequently 
present, but not in the other conditions. When there is ascites it may be impossible 
to diamose bct%vcen drrhosis and cancer, especially if the patient is slightly jaundiced. 
The abdomen should be tapped so that the liver can be palpated ; the irreguladties 
of the cirrhotic liver arc so much less marked than those in cancer that they are often 
not recognisable through the abdominal wall. The spleen is generally large in cirr- 
hosis, but normal in size in cancer, and the liver is rarely very large in cirrhosis. Pain 
is generally much greater in cancer, and jaundice, when present, js more profound. 

In secondary cancer of the liver the primary disease is often latent, espedally 
when it is situated in the stomach, colon, tail of the pancreas, prostate or lung. 
But when a thorough investigation fails to reveal a primary growth elsewhere in the 
body, if jaundice and asdtes are absent and cmaciauon is slight, a single, rapidly 
growing tumour of the liver is more likely to be primary than secondary. In doubtful 
cases liver puncture may prodde a conclusive diagnosis, but an exploratory laparotomy 
may often be of more \'alue as it enables a biopsy to be done if needed, and satisfies 
botn physician and relatives that no possible further therapeutic steps are possible. 
Peritoneoscopy, though regularly practised In some clinics, has bad little general 
support as a diagnostic procedure (see p. 723). 

rrognosls.—Cancer of the liver is always fatal. The course of primary cancer 
is very rapid, as it rarely lasts more than 4 months, and death may occur even within 
4 weeks of the onset of symptoms. The duration of the illness in secondary carcinoma 
of the liver depends upon the primaiy disease, death being often due to the latter. 
If the primary disease has been removed by operation or is latent, death may not 
occur for a year or even longer after the disease of the liver is discovered ; but most 
cases prove fatal within 6 months. The disease generally advances steadily, but it 
may remain almost stationary for a time and then rapidly progress to a fatal issue. 

Treatment. — It is rarely justifiable to operate when it is known that a grovrth 
of the liver is present; but if during an operation for cancer of the stomach or gall- 
bladder the liver is found to be involved only in its immediate neighbourhood, an 
attempt should be made to remove the affected part. Moreover, the presence of one 
or more small nodules in the liver does not contraindicate partial gastrectomy or 
colectomy for the primary growtli, as the operation may be followed by a period of 
a year or more of complete freedom from symptoms. Much care and thought must 
be given to the psychological handling of the individual patient ; though no general 
rule can be laid down it is, in general, unwise to inform him that he has an inoperable 
and fatal disease. If it is decided to tell him the truUi, some form of treatment should, 
if possible, be given 1^ at the same time in order to provide some slight hope even 
if this is plainly stated to be small. 

The medical treatment of cancer of the liver is purely palliative, but by means 
of morphine the patient should be spared pain throughout the illness. An injection 
of morphine should be given whenever pain is felt, and the dose should be increased 
as the disease progresses and the parient becomes accustomed to the drug. With 
adequate dosage patients can be kept drowsy but free from pain and not 
to the end. The bowels should be kept regu^ by drugs, the dose of which 



DISEASES OP TUE DIGESTIVE SYSTEM 


688 

requires to le increased as more morphine is given. The patient should be allowed 
to eat and drink exactly what he ijkes> and no restrictions should be made on account 
of the supposed itidigestibility of cert^a arttdes of food, nor sitould large quantities 
of food be forced upon a patient wJio has no appetite. When the diagnosis has once 
been made svith complete certain^, frequent examinations of the abdomen distress 
the patient svithout doing any good. 


NON-SUPPURATIVE PYLEPHLEBITIS AND PORTAL 
THROMBOSIS 

Etiology and Pathology. — ^Thc stagnation of blood caused by cirriiosis of the 
liver accounts for about 30 per cent, of cases of portal thrombosis, but the latter « 
so rare that it occurs irt less than S per cent, of cases of csrthosis. hialignant disease 
of the liver, stomach or pancreas is the next most common cause; invasion of the 
veins of tJje affected organ leads to thrombosis, which spreads to the portal 
Syphilitic clianges in the walls of the portal vein and non-suppurati.'’e pyl^Webiua 
caused by spread of infection from neighbouring parts may cause thrombosis. 

Portal thrombosis may extend tliroughout the vein and its branches, but more 
frequently it ia localised to the main trui^ and one or more intrahepatic branches or 
extrahepatic tributaries. 

Symptoms.— In the presence of drrhosis of tJie Ever or intra-abdominal gro\^ 
especially if ascites is present, there may be no indication that portal thrombosis has 
occurred. If, however, the patient is in comparatively good hemth, sudden oc^sicpn 
of the portal vein may lead to the rapid development of ascites, hsmstemesU and 
meliena, and the spleen becomes enlarged. When the splenic vein is occluded, the 
splenic enlargement b rapid and considerable. When mesenteric veins are sud oenly 
involved, hamorthagic infaxcuon results and leads to intestinal paialysb with severe 
melxna and early death. 


SUPPURATIVE PYLEPHLEBITIS 

Etiology. — Suppurative pylqihlcbitis is almost always secondary to some in^- 
abdominal inflammatory disease, generally associated with the presence of pus uo<i« 
pressure. Acute appendicitis accounts for nearly half of the cases. 

Pathology. — ^The veins leading from the source of infection to the liver, together 
with the trunk and intrahepatic branches of llie hepatic vein, Toay all be involved, 
but the disease is generally-lcss extenrive and be confined by nnn clots to a part 
of the portal vein or one of its branches. The aflected veins contain pus and broken- 
down blood clots. Their walls are acutely inflamed and may give way, leading to 
the formation of abscesses. Thus a large abscess may develop in the mesentery or 
behind the pancreas. The liver b almost always involved by extension to the tntw- 
hepatic portal branches, or by secondary abscesses formed from infective emboli 
from the part of the vein primarily affected. Innumerable minute abscesses are 
present, many of which may coalesce to forai a honey-combed appearance or large 
abscesses. Superficial abscesses may rupture and lead to general or local peritoni^ 
w'hich may also result from the primary disease. The infection is generally 
by BacL coU, streptococci or staphylococci, and very rarely by Saim. typM or Sn. 
dysenteries. 

Symptoms. — The onset is generally sudden, the symptoms due to the primary 
disease being complicated by the occurrence of a rigor or pain and tenderness 
the liver. The clinical picture is eventually 8 composite one of the symptoms t>f the 
primary disease, sepsis and liver disease, with the frequent addition before death ol 
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pneumonia, pulmonary abscesses or empytma, generally on the right side. Evidence 
of portal obstruction is rarely present. The patient loots anxious and ill. He is 
sallow and in about half the cases is slightly jaundiced. Fever is continuous, inter- 
mittent or remittent, Icucocj’tosis is present, and the pulse and respiration are rapid. 
Rigors wth profuse sweating arc common, especially in the early stages. Uniform 
enlargement of the liver occurs in about 60 per cent, of cases. Pain and tenderness 
are generally present, and a rub may be heard over the liver. The spleen is only 
occasionally enlarged. Vomiting is common and diarrhcca may occur. Blood cultures 
are generally sterile. 

Diagnosis. — ^Thc development of a septic state ndth rigors and enlargement and 
tenderness of the liver in a patient wth appendidtis or other intra-abdominal disease 
is suggestive of suppurative pylephlebitis, but a correct diagnosis is rarely made. In 
amcrbjc abscess of the lii-cr there is generally a history of dysentery, the progress of 
the disease is less rapid, and there may be signs of a single abscess instead of a uniform 
enlargement of the liver. A history of gall-stones is much more common in suppura- 
tis'c diohngitis than in pyl^hlebitis, and Jaundice appears earlier and is deeper. 
Tlie diagnosis from a suo-diaphragmatic abscess secondary to appendidtis may be 
impossible, and the two may be present together. Acute infective endocarditis with 
enlargement of the lii-er and spleen without cardiac murmurs closely simulates 
suppurative pylephlebitis. 

Prognosis and Treatment. — ^The disease is almost always fatal, and no treat- 
ment is of real avail, though massive doses of antibiotics and sulphonamides should 
always be tried. 

Thomas Hunt. 


DISEASES OF THE GALL-BLADDER AND 
BILE-DUCTS 

CHOLECYSTITIS 

Etiology and Palholo^. — CholecysUtis results from infection of the gall- 
bladder most frequently wim Bact, coU, but also with Saim. typhi and paratyphi, 
streptocoed and staphylococci. The mere presence of bacteria in the bile does not 
necessarily lead to cholecystitis, just as bacilluria may occur without causing pyelitis. 
Organisms which normally inhabit the colon and lower part of the ileum might 
theoretically gain access to the gall-bladder by four different channels. 

(1) Typhoid badlli pass from the intestines by the lacteals to the mesenteric 
glands, from which they are conveyed by the lymphatics to the thoracic duct and 
thence into the general drculation, a typhoid scpticsemia being thus produced. The 
badlli are excreted Irons the Wood Into the bih by the hrer and in the urine by the 
kidneys probably in every case, but cholecystitis and pyelitis develop in only a com- 
paratively small proportion. There is no doubt that Bact. coli can pass through 
the healthy bowd wall, but under ordinary conditions it reaches no farther than 
the lymphatic glands, ^vhich act as a very efficient filter, and there Is no evidence 
that cholecystitis is ever preceded by a Bact. coli septicsemia. 

12) The portal vein would seem a likely channel for the passage of Bact. coli to 
the liver and thence in the bile to the gall-bladder without gaimng access to the general 
circulation. But the portal blood is normally sterile and rema^ so even when the 
wall of the bowel is imaged, and bacteria mjected into the portal vein of animals 
are not excreted in the bile. 

(3) It has been suggested that cholecystitis b the result of infection with strains 
of sueptocoed having a spedal affiiuty for the gall-bladder, which are conveyed to 
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it by the cystic artery from infeaed teeth, tonsils and other fod. But infeetion of 
the gall-bladder with streptococci is much less common than with Hact. coU, and later 
investigations have failed to confirni the experiments upon which thb theory was 
based. 

(4) Cholecystitis might be due to an ascending infection from the duodenum, and 
though this is normally sterile, in achlorhydria large numbers of Bad, coli and strepto- 
coed are often present, and achlorhvdria is found in about 30 per cent of cases of 
gall-stones. In the acute ^tritis which occurs in food poisoning and influenza and 
other infections achlorhydria is ^nerally present, and it is possible therefore that the 
duodenum may be infected dunne the temporary achlorhydria resulting from acute 
gastritis, and last sufficienUy long wr ascending infection of the gall-bladder to occur. 
It is in fact not uncommon for patients vdth chronic cholecystitis to date their symp- 
toms from an attack of food poisoning or an acute infection, which may have been 
accompanied by achlorhydria, even if the gastric secretion when the patient comes 
under observation is normal. 

Infection of the gall-bladder first leads to inflammation of the mucous membrane, 
the external appearance of the gall-bladder remaining normal. The inflainmation 
subsequently spreads to tlie deeper tissues ; the walls become thick and iuelasde 
and the cystic lymphatic gland enlarged and inflamed. 

Cholecystitis may be acute, subacute or chronic from the onset. Acute and 
subacute cases may become chronic^ and suppuration or gangrene may occur in a 
chronically inflamed gall-bladder If a stone becomes impacted in the mouth of the 
cystic duct. The contents may become purulent in the course of an acute Infecticpii 
without gall-stones, but necrosis is very rare in their absence. 

ACUTE CHOLECYSTITIS; EMPYBSIA OF THB GALL-BLADDER 

Etiology and Pathogenesis.— Acute cholecystitis occurs in about I per cent, 
of cases of typhoid and paratyphoid fever. Apart from this it is rare unlcM me cystic 
duct is obstructed by an impacted ^U-stone. Bile is genemlly present in the gall- 
bladder only if the contents are examined within a few days of the onset. The wall 
is thickened and obviously inflamed, and the cystic lymphatic gland is enlarged. 
When the cholecystitis is secondary to an impacted gall-stone suppuration or gangrene 
is likely to occur. Suppuration leads to empyema of the gall-bladder : if adhesions 
have preWously formed as a result of chronic cholecystitis the empyema may rupture 
into the duodenum or colon ; otherwise localised or generalised peritonitis results. 
Necrosis may be localised or general. When localised it is generally secondary to 
ulceration at the neck of the gall-bladder following impaction of a stone; nipu^ 
into the duodenum or the pioductioo of a local abscess commonly follows. 
whole vndl of the gall-bladder may become gangrenous as a result ot over-distension 
from obstruction of the cystic duct or less commonly of the common bile-duct, 
especially in elderly people in whom the blood supply is defident; unless chole- 
cystectomy is promptly performed, general peritonitu is then certain to develop. 

Symptoms. — Acute pain in the right hypochondrium is the most constant 
symptom. It often radiates to the angle of the right scapula and less frequently 
to the right shoulder. The gall-bladder may be felt as an extremely tender tuino^. 
but more frequently the rigidity of the right rectus makes deep palpation impossible. 
Jaundice occurs only if there is a stone in the common bile-duct or the choIccystiDs 
IS part of a general infection of the bHiary passages. Pyrexia with polymorphonudear 
leucocytosis is always present 

The defense mwevhire often mvolves A* right dome of the diaphragm as well 
as the right rectus, and signs of cedema and congestion of the base of the right lung 
may be present. 

In i^d cases recovery takes place after a few day*, but symptoms of chronic 
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chole<^titis may develop at a later date. In suppurative or gangrenous cholecystitis 
fatal complications rapidly occur unless an early operation is performed. 

Treatment. — The patient should be kept strictly at rest with a lacto-vegetarian 
diet and the local application of heat. The effect of sulphonamides and full doses 
of antibiotics shoula be tried but tf suppuration or gangrene is suspected, an 
operation should be performed without deUy. 

CHRONIC CHOLECYSTITtS 

Symptoms. — Chronic cholecystitis is a common cause of chronic dyspepsia. 
The patient complains of intractable indigestion of an irregular character, in striking 
contrast with the dock-like regularity of the pain in duodenal ulcer. The time of 
onset and the severity of the pain vary greatly from meal to meal and from day to 
day ; it sometimes begins immediately after food, and at other times it may not come 
until 2 or 3 hours after a meal, or it may occur only in the early part of the night. 
It is unaffected or orJy incompletely relieved by taking food and by alkalis. In most 
cases the patient complains of what he calls flatulence, but this is really only a sensa- 
tion of fullness, which is not associated with increased fermentation, and with eructa- 
tion only when it gives rise to aerophagy by causing the patient to make repeated but 
futile efforts to belch in the hope of relieving his discomiort. 

Nausea is common. It may occur on waking, when it is sometimes associated 
with vertigo, cold sweats or headaches, in which case migraine may be simulated, 
though the headache is not unilateral. It may be relieved by breakfast, unless e^gs 
are eaten, when it is often aggravated. It is sometimes followed by vomiting, which 
gives much less complete relief than in ulcer. 

Patients ^vith ulcer generally lose all their pain in 2 or 3 days if put to bed on a 
strict diet, but improvement is less likely to follow in cholecy-stitis ; the dyspepsia 
may, however, rapidly improve if fried food and other indigestible fatty foods are 
prohibited, Constipation is generally present, but in some cases intermittent or 
continuous diarrhsa of a mild grade occurs, and in rare instances profuse, watery 
diarrheea heralds the onset of an acute exacerbation. 

If attacks of biliary colic, whether of the abortive or acute variety, occur in associa- 
tion wth symptoms of cholecystitis, gall-stones are probably present. 

The discomfort after meals is generally in the roid-epigastrium, but it often 
extends to the right and may be connned from its onset to the right hypochondrium. 
It is freauentJy associated with pain at the angle of the right scapula. 

Tenucmcss of the gall-blaader b the most characteristic sign of cholecystitb. 
It b best elicited with the patient lying relaxed on his back ; the fingers are then 
pressed beneath the right costal margin in the r^on of the gall-bladder. The pain 
is much increased when the fingers are brought into still more intimate contact with 
the gall-bladder by deep inspiration, which b then sharply arrested.^ The pain 
produced in thb way b m striking contrast with the absence of tenderness when 
deep pressure is exerted under the left costal margin or a short distance to the inner 
or outer side of the gall-bladder under the right costal margin, though it is not im- 
common for a slighter degree of tenderness to be observed over the whole of the lower 
border of the liver, especially in the immediate neighbourhood of the gall-bladder. 
Pressure on the gall-bladder may also cause nausea. 

The upper part of the right rectus abdonunb muscle is often tender and rigid ; 
tenderness and rigidity of the lowest intercostal muscles may cause impeded respira- 
tion and a stitch in the right side of the chest. Tenderness is also sometimes present 
over the third to the tenth dorsal spines, the musdes to their immedbte right and 
the end of the eleventh rib. 

* This 81 ^ was first described by Naunyn in 1892, but is often incorrectly ascribed to 
Murphy who desenbed it ten years later. 
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In chronic cholecystitis there is generslly no pyrexia, but occasionally the teoinera- 
ture rises to between 99® and 100® F. eai^ evening or during exacerbations cT the 
infiammation accompanied by more marked symptoms. Jaundice rarely occurs unless 
there is biliary obstruction due to a calculus, but in some cases an assodated hepatitis 
leads to slight icterus and marked excess of urobiUuogen in the urine. 

Diagnosis. — The healthy ^U-bladdcr can be visualised by cholecystography, 
After a preliminary film of the right upper quadrant of the abdomen has been taken, 
a dose of pheniodol or Telcpaque is swallowed in the evening and no further food 
or drink is taken until the next morning. Films arc then Liken at 12 to 16 houR 
after swallowing the dye andj if no good shadow is seen, again at 18 and 20 hours. 
Wlten a sufficiently clear picture has been obtained a fatty meal, consisting mainly 
of buttered eggs U eaten and films ate taken at hourly intervals to tho^v the gall- 
bladder contractility and rate of emptying. If no shadow is seen at all, the twt is 
repeated the next day using a alightly larger dose of the radio-opague dye. Pheruodol 
and similar compounds have now in general replaced the earlier tctraiodophenol- 
phthaleine first used by Graham and Cole in 1924. Most of the substances now 
used contain over 60 per cent, of iodine and are contraindicated in renal disease 
and in gastro-intestinal disorders such as pyloric stenosis, which prevent absorption 
from the alimentary tract. Liver disease need not be regarded as a contrmdication. 
The method depends upon the substance med containing atoms of sufficient atonue 
weight to throw a radiographic shadow, and upon its proper absorption in the ali- 
mentary tract and secretion into the bUe by the liver. In this \va3r it reaches the 
gall-bladder via the cystic duct where, as a result of absorption of nme-tenths of the 
water of the bile by the mucous membrane, it becomes suiTidently concentrated to 
throw a 8h3do%s of the gall-bladder, vfWch can be seen on tht screen, and ^ chole- 
cystograph taken. A normal gall-bladder gives a homogeneous sliadow irith a regular 
outline ; it is not tender when directly palpated, and it is freclv movable, being quite 
independent of the shadow of the duodeim bulb, which can oe seen simultaneously 
by giving a small opaque meal. The normal gall-bladder is found to have contracted 
antt evacuated the gteater part of its contents an hour after the fatty meal. If.®® 
shadow of the gall-bladder is obtained tius may be due either to the dye not having 
entered the gall-bladder or to its not being concentrated by it sufficiently to give a 
radio-opaque shadow. The former may occur in Hver disease, especially if jaunOJW 
is present, or if a calculus or adhesions obstruct the neck of the gall-bladder at the 
cystic duct, and the Utter if the mucous membrane of the gall-bladdec is unable to 
concentrate the bile— as in cholecystitis — whether gall-stones are present or not. 
Variations in shape, position and density of shadow and emptying after a fatty meat 
arc difficult to interpret, hut may indicate cholecystitis ; when the mucous membrane 
is at ali seriously leased no shadow b seen. In some cases of cholecystitis the visuai* 
bed ^l-bla,ddec U tender, or may be in an unuauid position or deformed by adhesions 
even when contracted after the fatty meal ; it may then be impossible to separate the 
shadow of the gall-bladder from that of the duodenal bulb. It must be pointed out, 
however, that poor technique m radiography, bad preparation of the patient, vomiiins 
of the dye, overlying gas shadows, and a {e>v rate congenital abnormshdes all nuke the 
interpretation ot cholccj'stograms a matter requiring considerable experience. 

When the diagnosis is uncertain, an attempt may be made to obtrin some of tjw 
contents of the gall-bladder for pathological summation. A sterilised duodemu tube 
i& swallowed up to the 23-in. mark, first thing in the morning before the patient 
had anything to eat oc drink. The stonuich vs emptied and washed out with steme 
water. The tube is then slowly paid out up to the 2SJ-in. mark, which alIov« suw- 
cient lengtli for tlie duodenum to be reached. Samples are aspirated perloicaliy 
until the comparatively abundant, add, turbid and colourless fluid present m tlve 
stomach is replaced by the very small quantity of neutral or alkaline, dear and gener- 
ally bile-stained fluid present in the duodenum, which generally occurs witlun 1 ot 
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2 hours. Radiographic control of the position of the tube is advisable, if means are 
available. The duodenum is washed out with sterile ^vater, and 25 ml. of a 25 per 
cent, solution of magnesium sulphate are injected through the tube. This causes 
the gall-bladder and the bile-ducts to contract and the sphincter of the a>mmon 
bile-duct to relax. An abundant flow of pure bile, first pale from the common bile- 
duct and then dark from the gall-bladder, rapidly appears ; this is aspirated, and the 
tube is withdrawn. In the absence of disease the gall-bladder bile contains no pus 
cells, and only a few epithelial cells, pigment granules and rarely cholesterol crystals ; 
it is generally sterile, but a few bacteria may be present if the duodenum has not 
been sufficiently washed out, espedally in cases of achlorhydria. In cholecystitis the 
quantity of mucus is greater than normal, and degenerated columnar epithelial cells, 
pigment granules and, less frequently, pus cells are present ; the bile contains bacteria, 
most commonly an aberrant form of BaeU coU in pure culture, and rarely streptococci 
or staphylococci. In rare cases Safm. typhi may be isolated many years after the 
original ^-phoid fever. The combination of cholesterol crystals with pigment granules 
suggests the presence of gall-stones, especially if Urge cholesterol crystals with the 
comers broken or rounded are found. 

Treatment. — Some early cases of cholecystitis can be cured by medical treat- 
ment, and great improvement often occurs even in very chronic cases. Sulphonamide 
drugs arc excreted in the bile in a concentration sufficient for bacteriostatic effects 
as judged by the levels required for this purpose in the blood. Unfortunately, since 
they reach the gall-bladder via the cj’stic duct and not through the blood-stream, 
they arc not excreted in the bile in significant amounts if either liver disease or cj'stic 
dua obstruction is present. The same applies to both pemdllio and streptomycin ; 
nevertheless a trial of chemotherapy is justified provided there is no dear evidence of 
either of these complications, and good results may certainly follow a course of 
sulphadiarine in a few' cases. There is some evidence that part of this drug may 
reach the gall-bladder wall directly through the blood. 

Hexamine has been widely used as a oiliary disinfectant and must be given with 
alkalis to avoid risk of damaging the kidneys. It is excreted unchanged in the bile 
and is given in doses of gr. 60 increasinguptogr. 120 with an equal amount of sodium 
bicarbonate. It must be taken on an empty stomach and should not be followed by 
food which will cause the gall-bladder to empty itself rapidly. Daily treatment must 
be continued for a number of weeks, but results are difficult to assess. 

Biliary drainage should be stimulated by giving a concentrated solution of mag- 
nesium sulphate when the stomach is empty an hour before breakfast. The correct 
dose is the largest quantity the patient can take without producing diarrhcea when 
no other aperient is used. The salts cause the gall-bladder and bile-ducts to empty 
their contents into the duodenum through the relaxed sphincter of the common 
bDe-duct. Half an ounce of olive oil should be taken three times a day half an hour 
before meals, as it has the same effect as magnesium sulphate on the gall-gladder. 
Bile salts are the most effective of afl stimulants of bile excretion and they also play 
an essential part in keeping cholesterol in solution. The sodium salt of dehydrocholic 
acid (Dehydrocholin) should be given three times a day in a dose of gr. 3 to 5. 

There is no clear evidence that food containing cholesterol has any appredable 
effect on the quantity of cholesterol in the blood or bile. Consequently a cholesterol- 
free diet cannot be regarded as a means of pre^nting gaU-stones. When, however, a 
patient with cholecystitis is aware that the less digestible forms of fatty food give him 
discomfort, they should, of couise, be avoided. If, however, he is able to tolerate 
fats they should be included in the diet, as they stimulate gall-bladder emptying. 

If achlorhydria is present, gastric lavage may be practised in the hope that normal 
secretion will be restored, and hj’drochloiic add should be given before breakfast 
and with lunch and dinner. 

The only indication for surgery in chronic cholecystitis is the failure of medical 



694 DISEASES OF THE DIGESTIVE SYSTEM 

treatment which has been thoroughly carried out for an adequate time. If it b likely 
that gall-stones are present, it is generally useless to delay operation. In all cases 
diolecystcctomy should be performed in preference to cholecystostomy. 


GALL-STONES 

Synonym, — Cholclithiasb. 

jCtioIogy. — Clinically gall-stones occur about twice as frequently in women as 
in men, but they arc found post mortem about five times more often in women than 
men. They are very rare before the age of 15 ; 75 per cent, of clinical cases occur 
betw’cen 30 and 60, 40 to 45 being the most common age. The incidence is greatest 
post mortem about 20 years later. Gall-stones occur in about 20 per cent of all 
women and 7 per cent, of all men dying after the age of 25. There is a definite tend- 
ency for gall-stones to be familial, and they are often assodated with obesi^ and 
ovcTcating. 

Pathwogy. — (a) Inftetion . — Infection of the gall-bladder leads to cholecysdus. 
The agglutinated bscteria, precipitated mucus and cellular debris ma^ form Ae 
nucleus of gall-stones if excess ot cholesterol or bile-pigment b present in the bile, 
esperially if the flow from the gall-bladder b less free than it should be. The nature 
and the path of infection have been discussed in connection with choiccystitb (p. 689). 
Stones may form very rapidly, but when they have once formed, the infection /«• 
Quently dies out, and the bile, stones and wall of the gall-bladder may be stcnle, 
though the latter still shows signs of old mflaromation. In other cases the orgamstw 
commonly found in cholecystitis arc still present. The “ strawberry gall-blaciaer 
is probably the result of low-grade infection. In this condition, also called choiesWt* 
os» of the gall-bladder, cholesterol esters are formed in the wall of the ga!UbIad«r 
and appear on the inner surface as multiple yellowish granules visible to ih< 
eye giving, on the congested and reddened mucous membrane, the appearance of 
an unnpe strawberry. 

(b) Exetst of ChoUtlerol in the blood and br/e.— The majority of gall-stones contain 
3 considerable proportion of cholesterol. Normal blood contains cholesterol, which 
comes from endogenous and exogenous sources. The endogenous cholesterol is 
produced by the constant activity of |he cortex of the suprarenal glands, and by the 
periodic activity of the corpus luteum at each menstrual period. During pregnancy 
the corpus luteum produces a very large quantity of cholesterol, so that the percentage 
in the blood gradually increases to nearly double and that in the bile to four times the 
normal. The exogenous cholesterol comes from certain articles of diet; it b abund- 
antly present in eggs and to a less extent in cream, and in liver, kidney, sweetbread 
and brain. The importance of hypercbolesterahcmia in the pathogenesis of gw- 
stones has, however, been exaggerated. Accurate post-mortem statistics show that 
the greater incidence of gall-stones in females is not due to pregnancy, as the pro- 
portion of women with gall-stones who have borne children to 3iose who have not 
is the same as the proportion among those who have no gall-stones. But there is 
no doubt that a biochemical factor must be present to explain the development of 
the large, aohta^, pure cliolesterol stones, which are occasionally found m perfectly 
healthy and eteriic gall-bladders, and it is probable that some constitutional peculiarity 
in conne^on with cholesterol metabolism is an important predisposing cause, 

(c) Biliary stasis . — A stone is espedsUy likely to form in the presence of infection 
and excess of cholesterol in the bile if biliary stasis is also present. In some t^es 
there appears to be a congenital or acquired abnormality of the anatomical relations 
or of the neuro-rouscular mechanism of the bile channels, which impedes the eracua- 
tion of the bile (see p. 661). Defident exerdse also leads to biliary stasis. 

By examining sections of gaU-stofies it is generally possible to get some idea ot 
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the history of their formation. Thus the centre of most is white and consbts of 
pure cholesterol ; only after the stone has tidied a certain size is there, as a rule, 
any deposit of pigment and lime salts resulting from a period of infection. Then 
there may be a further layer of cholesterol caused by hypercholesterolemia, possibly 
the result of pregnancy; then another stratum of pigment and lime salts may form, 
and so on. A pure cholesterol stone corresponds to a pure oxalic add or uric acid 
stone in the kidney, and the presence of pigment and of lime salts corresponds to 
that of phosphates in a urinary stone. Pure pigment stones are frequently found in 
cases of acholuric jaundice, when they are secondary to excessive production of bile- 
pigment by hamolysis. 

Symptoms. — Gall-stones may be completely latent More frequently their de- 
velopment is preceded and accompanied by continuous or intermittent dyspepsia. 
These “ inau^ral symptoms ” are sometimes referred to as gall-stone dyspepsia : 
they are really due to cholecystitis (pp. 690, 691) and not to the presence of stones. 
Abortive attacks of biliary colic may occur independently of or assodated with gall- 
bladder dyspepsia. Typical attacks of severe colic are less frequent and are uncommon 
in the absence of previous symptoms. 

Many patients who su^r from gall-bladder dyspepsia and a few who have no 
such symptoms complain of short attacks of se%-ere pain, which may occur at any time 
of the day or night with or m'thout any obvious cause, such as an indiscretion in 
diet ; occasionally an attack is the direct seijuel of a long railway journey, a drive 
in a motor car on a bad road, or violent exercise. Attacks may occur daily or at long 
intervals, or there may be a series close together followed by a long spell of freedom. 
The patient may shiver during an attack, dthough his temperature never rises greatly 
and often does not rise at all. When the pain is acute, it b impossible to take a deep 
breath, the attempt producing a catch *' in the right side of tne chest, which is very 
similar to that felt in pleurisy. 

Atucks of biliary colic most frequently result from impaction of the stone in 
the neck of the gall-bladder close to or at its junction with the cystic duct. Thw 
often occur In the night. The attack begins with extremely sudden acute pain high 
in the epigastrium or in the region of the gall-bladder or both ; it may pass through 
to the angle of the right scapula ; it is often rantinuous and not of colicky type. 
The violent pain b accompanied by great restlessness, in contrast to the motionless 
state of a patient with a perforated ulcer or acute appendicitis. Some relief may be 
obtained by pressing upon the abdomen. The patient feels cold, but sweats profusely. 
Slight inspiratory distress b common, but the presence of definite dyspncea or faint- 
ness, when the pain is high in the epigastrium or stiU more so if it is substemal, 
should raise the suspicion of coronary thrombosb as an alternative diagnosis. Nausea 
almost always occurs ; the presence of vomiting generally indicates that the stone 
has passed from the gall-bladder into the cystic or common bile duct. Aerophagy 
b generally present. The pain commonly disappears with absolute suddenness. 
The sudden onset and sudden cessation are specially characteristic of gall-stone 
obstruction in the cystic duct. The temperature may rise a degree or two during 
the attack, and tiiere may be a slight temporary leucocylosis. Constipation b complete. 

Jaundice occurs only when a stone reaches the common bile-duct. Repeated 
attacks without jaundice are generally caused by a stone of some size becoming im- 
pacted in the neck of the gaU-bladder. Repeated attacks with jaundice, which may 
be very evanescent and sometimes completely latent and only recognbable by a 
temporary rbe in the serum bilirubin lamcate the passage of small stones down the 
cystic and common bile-ducts into the duodenum, numerous stones being generally 
still present in the gall-bladder. The slightest yellow tinge of the (Xinjunctivffi or a 
trace of bile in the urine b strong evidence that an attack of pain of douhthil origin 
b due to gall-stones. 

If a small stone, having traversed the cystic duct and passed down the common 



DISEASES OP TI!C DIGESTIVE SYSTEM 

cases one or more stones are still preset in ^?'‘Wrds of the 

acts as a ball-valve causine ^ theampalb 

Pain is variable; it is ocSioS Sflff colic with incomplete jaundice, 
attacks, which are accompanied bv fever “ common in the 

of cases. The jaundice l ^0 per cent 

but in such cases serum test-* oen/.r.,?i ,**».*"*^ persistent ; it is occasionally absent, 
in rare cases it is unaccompanied^^ paj/ ‘IL°the?n^^IS’^t^ is present; 

may appear to be quite well thouSi ‘ ^ctween attacks the pauent 

pain in the gall-bladder rceiori mav L degree of jaundice or some residual 

IS likely to develon ■ ther? io tKA^ aa ^ Sooner or later ascending cholangitis 

morphonuclear leuMcytosis. the randitlon k'S'l rigors and poly- 

enlarged and hard as a rAcnlt k:i: of long duraPon, the liver becomes 

in about one-third of the cases. ^ obsinjctive cirrhosis ; the spleen is palpable 

rarely passed. It'is^impornnMo i!” larger ones are very 

by drugs or by the adimni«rT*»:A« ^"g“*sh gall-stones from concretions produced 
gall-stones conLt of Ide^^^ The mSority of 

and inflammable. The rar«t form of M/Ilf by being very light 

one, which has probably tratersed thl foyndeti 

as it may be thc*^ only one a entrA^^i^ norniaj Passage dunng an attack of colic; 
passed ; e«n if large numbers are *' More frequently faceted stones are 

bladder. Lastly one or Ims ??’ “ ’* left the gall- 

formed by the sK&rat^^^^^ 

a fistulous communication between rte S? & dJ ® 
fistula may develop very slowlv l^th^ gallbladder and duodenum or colon. The 
led to the productwn o7adhMiLr^*M“* *^P*®'"* chronic cholecystitis has 
sudden sn/tak« pSe durin^or P«fc.ration appears to 

may be caused bv the n?rfnt-if<An fr *" attack of colic. In other cases the fistula 
In rare cases a la^e stone rl^ay cause^Jc^^^ 

end of the ileum.^ Occasional^ mtestmal obstrucuon, generally near the 

the right iliac fossa disannear? ’i™ neighbourhood oAhe umbilicus or 

be subsequently felt be^w the limhT passes onwards ; pain may 

stone ma? havc^o be d isIodSd rh 

1 to 8 days. the finger. The complete passage may take from 

pain owing to the rigi^l^' oHhe E^^hbladdcr during an attack of acute 

the tenderLss gen?r?llX/o2^ ry,T"/ '"f hut whenlhe attack passes off 
cases the gall-bffir i ?^“*hladdcr itself. In some earh 

especially if the stone is imoactwi in iS *? distension with dear fluid, 

stone or stones within it, pro^bably aftc^t^,?^*® gra'iuaily contracts on the 

cases it is rarely palpable Even if dilatapon, so that m long-standmg 

the gall-bladder tfoes not oftfn KromA®^i j P/,!®®* ^he common bile-duct, 
of chronic jaundice generallv indiA^^ <mlarged; fhus a large gall-bladder in a case 
of the pancreas or of the commnn K.f* fh'^mc pancreatitis or a growth of the head 
Pure cliolesterol gall-stones arA ®’‘^“'?»,”*her than stone (Courvolsicr’s law), 
salts are present esneciallv in tk' ^siblc with the radiograph, but when lime 

shadow. The shadoTmJ^t be ^ ^ &ia?a«eristic “ ring - 

a calcified tuberculous fooi« m » A'V’SUwhed from that produced by a renal calculus, 
deposit in a costal cartilage * calafied tuberculous gland or a calcareous 

This method also makS^ft pSblfm of cholecystography, 

then appear as pale areas transparent stones, as they may 

the rest of the Mll-bladder ^ ^ shadow formed by the dye filling 

gaJl-bladder. Failure to visuab'se the gaU-bladder on Uvo sGccessive 
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occasions, espcdally in the presence of a good shadow of the liver, which proves that 
the dye has been absorbed from the intestines, indicates that the ^tic duct is ob- 
structed, probably by an impacted stone, that the lumen of the gall-bladder is entirely 
occupied oy stones, or that its mucous membrane is so damaged that it is incapable 
of absorbing water and so producing the concentration of the bile necessary for the 
production of a shadow. 

In doubtful cases valuable information can often be obtained by examination of 
the bile obtained through a duodenal tube (p. 692). Failure to obtain dark bile on 
injecting magnesium sulphate would confirm a diagnosis of gall-stones suggested by 
absence of a gall-bladder shadow after chotecj'stography. 

Complications. — Cholecystitis is always present before gall-stones develop, ex- 
cept with the rare solitary sterile cholesterol stone. If the mouth of the cystic duct 
becomes obstructed suppuration or gangrenous cholecystitis may develop (p. 690). 
In some cases inflammation may spread up the hepatic ducts or down the common 
bile-duct ; in the latter case the pancreatic ducts may become infected and chronic 
pancreatitis develops. In rare cases glycosuria or actual diabetes follows. Primary 
cancer of the gall-bladder makes up not more than 1 per cent, of all cancers, but 
between 5 and 10 per cent, of people over 40 with multiple-faceted gall-stones ulti- 
mately develop cancer of the biliary tract. It is probable that it is the chronic chole- 
cystitis which is assodated with the cardnoma rather than the gall-stones since the 
relationship does not appear to exist in the case of single metabolic cholesterol stones. 
Biliary fistulte may develop between gall-bbdder and duodenum or colon, or peri- 
tonitis may result from penoration of the gall-bladder into the abdominal cavity. 

DlaCnosis.—Gall-bladdef dyspepsia must be distinguished from that due to 
peptic mcer. An onset of duodenal ulcer symptoms after the age of 45 and espedally 
in a woman, is much in favour of gall-stones, and relief from food and alkahs is rarely 
as definite in gall-stones as in ulcer. Sjroptoms due to colon spasm and constipation 
often cause diMculty in diagnosis, espedally as a spastic colon and cholelithiasis often 
exist together in the same patient. The pain of coronary infarction is usually sub- 
sternal and often spreads to the nedc and arms, but may be exceedingly difBcult to 
distinguish from that of gall-stones. The distinction Jrom other forms of colic- 
renal or intestinal — is usually not difficult. When gall-stones are assodated with 
persistent jaundice the diagnosis from hepatitis, carcinoma of the head of the pancreas, 
or cirrhosis of the liver, may be very difficult; loss of weight occurs in all four, but 
a distended gall-bladder in the presence of jaundice almost always means a growth. 
The biliary obstruction due to growth is complete whilst that due to stone is often 
only partid and frequently intermittent. 

Treatmenf. — During an attack of biliary colic the pain should be controlled by 
the injection of morohine (gr. J) with atropine (gr. ^). Slight attacks may be relieved 
by 1 or 2 tablets ot glyceryl tnnitratc (gr. -riu) placed under the tongue. The latter 
experimentally relaxes spasm of the spWnctcr of Oddi, whilst morphine increases it, 
but in practice the latter is always effective if enough is given, wfiifst nitroglycerine 
often fails. 

The early recognition and thorough treatment of cholecystitis can be regarded 
as a true method of prophylaxis of gall-stones, and attention to obesity, exercise and 
drug treatment especially wth bile salts, as given on p. 693, is often successful in 
relieving dyspepsia and preventing colic. 

However, if the symptoms point definitely to the presence of gall-stones, and 
especially if repeated attacks of biliary colic have occurred, surgerj' should be advised, 
unless on account of obesity or renal or cardiac complications the patient is too 
bad a subject for operation. Myocardial disease is not, however, a contraindication, 
as the cardiac condition frequently improi'es after cholecystectomy, and patients 
with impaired hearts often stand tlic operation remarkably well. Fat patients should 
be strictly dieted for 2 or 3 months in order to bring their weight down before 
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operation. If there is evidence of active diolcTOtitis preliminary treatment with one 
of the sulphonamide drup is advisable. The Uability to complications or the recur- 
rence of symptoms is reduced by the regular use of magnesium sulphate to prevent 
stagnation of bile after the operation. ^Vhenever feasible cholecystectomy should 
be performed in preference to cholecystostomy, and the common bile-duct should 
always be explorea for stones even if thne has never been any jaundice. Pre-operative 
preparation of the patient is of supreme importance and a high protem diet, e.vtra 
glucose and treatment with ^tamin K arc measures which do much to lessen risks of 
operation. The operative mortality for uncomplicated cases in experienced hands 
is less than 2 per cent. 


BILIARY COLIC WITHOUT GALL-STONES 

It occasionally happens, especially in otherrvise healthy young adults of both 
sexes, that typical attacks of slight or severe biliary colic, generally unaccompanied 
by jaundice, occur in the absence of gall-stones. During an attach and for a short 
time afterwards the gall-bladder is tender. The bile obtained through a duodenal 
tube from the gall-bUdder is normal in every way. Cholecystography occasionally 
reveals some abnormality in the wUc duct in the form of acute angulation wth or 
without dilatation of the proximal segment, and pressure upon the visualised gall- 
bladder, especially in a direcrion from its vertex towards its neck, causes pain ; the 
gall-bladder is sometimes unusually large. 

On abdominal exploration the gall-bladder looks healthy, but it may be tightly 
distended. Examination may show some abnormally in the anatomy of cystic 
duct, or an accessoy cystic artery may be present, wnicb might cause kinjung when 
the gall-bladder is In cert^ positions. The condition is analogous to DieU’a tenil 
crises. Cholecystectomy in such cases is sometimes followed oy permanent cure, 
even though neither macroscopical nor microscopical examination snotvs any abnor- 
mality in the gall-bladder wall or contents. 

When no anatomical abnormality is discovered, the condition is comparable to 
that which gives rise to attacks of biliary colic after cholecystectomy for gall-stones 
or cholecystitis, and which leads to the assumption that a stone has been left in Ae 
common bile-duct, though at operation no stone or other cause of organic obstruction 
is discovered. The attacks are probably due to spasm of the sphincter of the common 
bile-duct, and are often called biliary dyskinesia. When the gall-bladder has been 
removed, the common bile-duct often dilates to form a reservoir, which to some 
extent takes its place, and it may take a long time for the ncuro-muscular mechanhm 
of the common duct and its spmncter to adapt itself to the conditions present after 
cholecj-stectomy; during this period attacks of pain may result from temporary 
obstruction by ^e clos^ spUncter when the duated common duct is unable to 
empty itself. 

Diagnosis. — This condition must be considered when attacks of biliary colic we 
associated with definite tenderness of the gafl-bladder, cholecystography sho%vs tWA 
no stone is present, and the bile obtained uom the gall-bladder is normal. BeWeen 
attacks the tenderness owr the gall-bladder disappears, whereas in cholecystitis it 
rarely goes completely. The condition is most frequent in nervous and anxious 
individuals and may be associated with general symptoms of nervous origin. When 
attacks of c»Iic occur after cholecystectomy has been performed for gall-stones, one 
or more stones has probably been left in the bile-ducts, but spasm of the sphincter 
is a possible alternative diagnosis, and treatment for this should be tried before 
advising further surgery. 

Treatment. — Regular contraction of the gall-bladder anci ducts and relamtiM 
of the sphincter can be promoted by ghriog magnesium sulphate when fasting in the 
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noming and olive oil half an hour before meals. Before resorting to morphine, an 
ittempt to relieve attacks with 1 or 2 glyce^l trinitrate tablets (gr. -j^) placed under 
he tongue should be tried. If attacks persist laparotomy should be advised, the bile- 
lucts c-xplored and the sphincter of Oddi dilat^ A fibrous stricture may be found 
)r the sphincter much hypertrophied. If all the findings at operation are fully normal 
.o the naked eye it is usually unwise to remove the gall-bladder. 


CARCINOMA OF THE GALL-BLADDER 

Carcinoma of the gall-bladder is a rare disease, which occurs three times more 
jften in women than in men, and generally after the age of 50. Calculi are present 
in about 75 per cent, of cases (p. 697). 

Symptoms. — In about 50 per cent, of cases there is a long history of repeated gall- 
bladder attacks. This is followed by a short phase of constant pain, accompanied 
by progressive weakness, anorexia and loss of weight, but no ansmia. The pain is 
situated in the right hypochondrium and often radiates to the right scapular region. 
Flatulence, nausea and vomiting arc common. A tumour can generally be felt ; it 
may at first be smooth, but later becomes hard and irregular. It is gene^y not very 
tender, and there is less muscular rigtdiqr over it than is commonly the case with an 
inflamed gall-bladder. 

After a rime secondary deposits lead to symptoms, and in some cases these are 
most prominent throughout, the prima^ disease remaining latent. Thus the liver 
is often large, hard and irregular and Jaundice may occur as a result of extension 
to the bile-ducts or compression by enlarged glands ; it is occasionally remittent or 
intermittent, when it is generally due to chowngitis or a gall-stone in the common 
bile-duct 

Asdtes is present in about a quarter of the c^es as a result of malignant peritonitis 
or pressure of glands on the portal vein. Septic complications, such as suppurative 
cholecj'Stitis or cholangitis, or local or general peritonitis, may occur. Death generally 
supervenes witl^ 6 months of the development of definite symptoms apart from 
those due to the receding chole^'sUtis or ^-stones. 

Diagnosis. — The diagnosis is often excecdinely difficult, but the presence of a 
hard irregular tumour in the region of the gall-bladder with pain, anorexia and loss 
of weight in a middle-aged or elderly individual, especially if there have been sjTnptoms 
pointing to^diolcq'stitis or gall-stones, is suggesuve of a growth of the gall-bladder. 

Treatment — It is rarely possible to remove a growth of the gall-bladder owing 
to the difficulty in making an early diagposis. The operative mortality is high, and 
a very large proportion of cases recur within 6 months. The presence of early carcinoma 
b occasionally discovered on nucroscopicol examination of a gall-bladder removed 
on account of chrome cholecystitis with or without gall-stones ; permanent recovery 
may then follow. 


CONGENITAL OBLITERATION OF THE BILE-DUCTS 

^txolo^. — ^This rare disease occurs rather more frequently in male than female 
infants. It is occasionally familial and is not assodated with congenital syphilis. 

Pathology. — Some unknown toxin probably passes from the mother by the 
umbilical vein to the feetus. Part of the toxin rmches the liver direct and causes 
multilobular drrhosis. The rest passes into the general circulation and reaches the 
Uyer by the hepatic artery; it is excreted in the bile and gives rise to unilobular 
drrhosis and inflammation of the small and large ducts and ^U-bladder, which, 
being extremely small at birth, become more or less completely obliterated. The 
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disease is thus a combination of poitsd and biliary drihosis with obstrucdon of the 

ducts. 

Symptoms. — Jaundice is generally present at birth, but may not appear for 2 
or more weeks. The meconium is nonnd, but the stools are free from bile from the 
first, and the urine is deeply bile-stained. The liver and spleen arc large and hard 
The infant is often remarkably well till the terminal stage, when deficiency in vitamin 
K results in purpura and hamorrbages from the mucous membranes and umbilicus, 
and convulsions may occur. 

Diagnosis. — DeejJ jaundice in a new-bom infant, with a large Uver and spleen 
and limmorrliages wthout any early evideoce of infection, is generally due to this 
disease. 

Prognosis. — Life may last from a few days to as much as II months. 

Treatment. — No treatment is of any value. 


CARCINOMA OF THE BILE-DUCTS 

Etiology. — ^The incidence of cardnoroa of the bile-ducts is about half that of 
carcinoma of the gall-bladdcT. It is associated with gall-stones in about 50 pec 
of cases. 

Pathology. — ^The growth arises most frequently in tlie ampulla of Vater, wh«e 
a papillomatous projeaion into the duodenum develops. The common hepatic du« 
and the common duct are next roost affected ; a growth of cither of the two hepatic 
ducte is very rare. Primary ctowihs of the ^'siic duct can rarely be recognised, M 
at the time of death they arc Ekcly to have spread either to tlie gall-bladder or to the 
junction with the hepatic duct. 

Symptoms. — The first symptom is generally iaundice, which develops gradually 
and is often intermittent ; though the faeces are clay-coloured, they generally conMia 
a little stcccobiltn. Apart from loss of weight and strength the symptoms are those 
of obstructive jaundice, but pain may be fdt in the epigastrium or right hypochoa- 
drium, and attacks of colic roay ocair. In rare cases the symptoms resemble those of 
duodenal ulcer and there may be no jaundice if ulceration of the growth destroys the 
sphincter. Occult blood is present in the stools, and the patient may become O* 
tremely ansmic. TJie gall-bladder and less frequently the Uver is enlarged. 
primary tumour is never palpable. Ascites may occur os a result of secondary malig- 
nant peritonitis or of pressure of glands on the portal vein. The course of the disease 
is sometimes icmaiksDly alow, some cases living for over 2 years after the first attack 
of jaundice. 

The diagnosb from carcinoma of the pancreas, clironic pancreatitis and a stone 
in the common bile-duct is discussed on p. 70S. 

Treatment. — Life may be rendered more bearable as wcU as being consider- 
ably prolonged by cholecy'Stenterostoroy if the obstruction is in the common bu^ 
duct In spite of the technical ^fficulties of the operation it is sometimes possible 
to exase a groivth of the ampulb of Vater, but recurrence is almost Invariable. 

Tho-MAS Hpnt. 

DISEASES OF THE PANCREAS 

THE INVESTIGATION OF DISEASES OF THE PANCREAS 

The pancreas produces an external secretion — pancreatic juice, and an interna! 
secretion — insulin. The two function are entirely ind^endent, and in the diseases 
affecting the former, which are slone conudered in this section, glycosuria due to 
deficient insulin is rarely present. 
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The pancreatic juice reaches the duodenum by the large pancreatic duct and a 
small accessory duct. Tlic former runs by the side of the common bile-duct for a 
short distance and then joins it to form the ampulla of the bile-duct, a small cavity 
in the of the descending part of the duodenum, which opens in the biliary papilla, 

the end of the duct being kept closed by the tonic action of the sphincter oi Oddi. 
In most individuals the pancreatic and common bile-ducts are quite separate, but in 
some 30 per cent, of normal people the two ducts are united terminally and have a 
common passageway. The accessory pancreatic duct discharges through a small 
papilla a short distance nearer the pylorus, but in 30 per cent, of normal individuals 
It IS not patent or is too small to perform the functions of the main pancreatic duct if 
the latter is obstructed. The common bile-duct is completely surrounded by the 
head of the pancreas in 62 per cent, of bodies ; in the remainder it lies in a more or 
less deep groove in the gland. It is clear from these anatomical facts that deficient 
pancreatic digestion may occur owing to failure of the pancreatic juice to reacli the 
intestine cither as a result of diffuse disease of the pancreas, which inhibits the actinty 
or actually destroy the secreting cells, or as a result of obstruction caused by a 
pancreatic or gall-stone in, or a growth of, the ampulla of the bile-duct occurring in 
an indhadual with an incompetent accessory pancreatic duct. In most cases of 
chronic inflammation or cancer of the head of the pancreas jaundice will result, but 
if the accessory duct is incompetent, jaundice accompanied by deficient pancreatic 
digestion may also be due to obstruction of the ampulla of the bile-duct without 
disease of the pancreas. 

Tfu stools ja deficient pancreatic digestion.— Tht stools are bulky and pale owing 
to excess of fat, the proportion of which in the dried feces may fe increased to 60 
to 80 per cent, from the normal of 15 to 25 per cent The pallor is still more marked 
in the presence of jaundice, as stercobilin is then absent or reduced in quantity. 
The fat is present chiefly in its neutral form, whereas normally only about 10 per 
cent, is unsplit; in rare cases it separates as oil, which solidifies on cooling. Micro- 
scopically Oil droplets are seen, together with cxy’stals of fatty acids and soaps, which 
are formed by bacterial decomposition of the undigested fat, but the proportion of 
neutral fat to fatty adds and soaps remains high, in contrast with the excess of the 
latter and small proportion of the former in the fatty diarrheca of the sprue syndrome 
(p. 612). Fragments of undigested meat can sometimes be recognised with the 
naked eye, especially if the presence of excess of fat is prevented by giving a fat-free 
diet. Striated musde fibres arc alnays recognisable with the microscope, but there 
is often no excess of undigested starch. In severe diarrhcea assodated with rapid 
passage through the small intestines the stools may contain some excess of undigested 
mt, meat and starch in the absence of pancreatic disease ; conversely the irritating 
products of bacterial decomposition of undigested fat and meat may memsclves give 
rise to diarrheea, in which case excess of mucus is often present. 

Pancreatic ferments in the duodenal contents, faces and urine. — ^The duodenum 
normally contains trypsinogen, which is converted into active trypsin by the entcro- 
kinase of tlie intestinal juice, araylopsin (diastase) and stcapsin (lipase). Under the 
conditions already described, in which no pancreatic juice reaches the intestine, the 
ferments cannot be isolated from the duodenal Contents obtained through a tube. 
But it is impossible to recognise with certain^ a simple reduction in the quantity 
present. Giving to the great I'ariations which mrmaHy occur and the technical diffi- 
culties in the quantitative estimation of the ferments. The same is true with regard 
to their presence in the stools, and only a very rough estimate of the quantity of 
pancreatic juice secreted can be made by measuring the tryptic activity of the feces. 
On the other hand, by giving pure Secretin intravenously the pancreatic secretion 
can be stimulated and readi\y collected Hitaugh a duodenal tube; the I'olume, 
bicarbonate content and enzj-me activity can then be measured. The rate of secretion 
normally lies between 2 and 5 ml. per tiunute; both the volume and bicarbonate 
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content are reduced in pancreatic disease, but the enzymes are more difficult M 
estimate, and being under vagus control their ^'ariations in disease are less fully 
understood. The amounts of bpase and amylase in the blood may readily be deter* 
mined and are of much value in diagnosis. The former is tlie more difficult to esd- 
mate and in consequence the serum amylase test is more often employed. This 
ferment is excreted in the urine, though only in small amounts if rend disease is 
present and the urinary amylase estimation is also of some value in diagnosis. In 
acute haimorrhagic pancreatitis the amounts of amylase in the serum are greatly 
increased. The normal value is defined by units, each of which represents the amount 
of enzyme which will fully hydrolyse 1 mg. of 2 pci cent, starch solution at pH of 7. 
In acute pancreatitis the serum amylase value may be as high as several mousand 
units in comparison with normal values of between 100 and 180. This estimation 
is of great value in the difTercntial diagnosU of the “ acute abdomen ” as it is alnuKt 
int'ariably hi«h in pancreatitis, is never raised in coronary thrombosis and Is only 
very rarely r^sed in cases of perforated ulcer. 

Carhonydraie metabolism . — Although the secretion of insulin is rarely much 
affected in the diseases of the pancreas considered in this section, a rise in the blood 
sugar with or without glycosuria Is sometimes observed, and the glucose tolerance 
test may show some deficiency in carbohydrate metabolism. In doubtful cases this 
is a strong point In favour of pancreatic disease. 

In very rare cases an adenoma or cardnoma develops from the cells of the islands 
of Langerhans and gives rise to hyperinsulinism with symptoms of hypoglycsmij, 
indistin^ishable from those produced by an overdose of msulin ; the condiiwo must 
be considered as one of the possible causes of epileptiform convulsions. 


ACUTE NECROSIS OF THE PANCREAS 

Synonym. — ^Acute Hsmorrhagic Pancreatitis. 

Etiology. — The pressure under which bile is secreted is considerably higher 
than the maximal pressure atuined in the pancreatic duct after a meal, nhen pan- 
creatic secretion is most active. Bile is not, however, forced into the pancreas, as 
the resistance offered by the sphincter of the common bile-duct h overcome by a 
smaller pressure. But when the mouth of the common bile-duct is obstnictei^lbe 
bile may be forced into the pancreatic duct. Normally this may cause no ill effects 
but if the bile is very concentrated or it is inferted, it may activate the pancreatic 
zymogens : the trypsin causes necrosis with secondary haemorrhage of the pancreas, 
and the steapsin causes fat necrosis. If the bile is infected, but not otherwise, suppura* 
tion of the pancreas occurs simultaneously. 

The obstruction is caused by a gall-stone in SO per cent, of cases, and in very 
rare instances by a pancreatic cuculus or a round worm. When the lumen is fw, 
the obstruction is probably caused by spasm of the sphincter of the common bile- 

duct. Necrosis may also foUawluEmnahagecausedby a direct injury to the panCTCW. 

It is believed that in some cases acute congestion, cedema and even necrosis of the 
pancreas may result from intense reflex stimulation of the splanchnic nerve. 

Very rarely infection reaches the pancreas by vray of the blood-stream in 
and injective endocarditis, and abscesses may result from retrograde thrombosis in 
suppurative pylephlebitis. Acute pancreatitis is a rare complication of mumps, but 
suppuration and necrosis never occur (sec p, 174). 

Pathology. — Necrosis, haemorrhages and suppuration are present in 
proportions in the pancreas. Opaque white areas of fat necrosis are found in the lat 
of me pancreas, the retroperitoneal tissue, omentum and mesentery, and also occa- 
sionally in that of more distant parts, sodx as the pericardium, to which Ae pancreatic 
lipase has been conveyed by lymphatics. Bacteria, especially Baet, coU and sirepto- 
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coed, can generally be isolated from the pancreas and often from the gall-bladder. 
The peritoneal cavity often contains blootf-stained fluid, espedally in the lesser sac ; 
in the later stages this fluid is infected and suppurative peritonitis may be present 

Symptoms. — Without any warning a sudden very violent pain is felt in the 
epigastrium. It continues without intermission, but paroxysms of still more severe 
pain occur from time to time. Severe pain across the back is often present. After 
a short time vomiting begins and is repeated at frequent intervals ; the gastric con- 
tents are first ejected, and after a time the vomit contains bile. Flatus may be passed, 
but the bowels are not opened, and no sounds indicating gastro-intestinal activity 
can be heard on auscultation. The abdomen soon becomes distended ; it is very 
tender on palpation, but the muscles are often not correspondingly rigid. The tender- 
ness and rigidity begin in the epigastrium, but before long become general. In rare 
cases the enlarged pancreas can he felt, but the rigidity of the abdomen generally 
makes this impossible. Slight jaundice is occasionally present as a result of pressure 
of the swollen pancreas on the common bile-duct. The patient soon becomes col- 
lapsed with a weak and rapid pulse and slight cyanosis ; he appears more severely 
ill in the first few hours than is generally the case in acute peritonitis. Occasionally 
he is dyspnmic. The temperature is not greatly raised and may be subnormal, and 
leucocytosis is generally absent The symptoms of vasomotor collapse are due to the 
absorption of protein-breakdown products which are produced by the proteolytic 
(tryptic) ferments escaping from the obstructed pancreatic ducts. Glycosuria is 
rare, possibly because dea& occurs too rapidly, as the diabetes produced in animals 
by the removal of the pancreas often does not develop until some days have elapsed. 

Diagnosis, — ^The possibility of acute pancreatic necrosis should be considered 
in all cases of acute symptoms in the upper part of the abdomen in adults, especially 
if the patient is an elderly obese, alcoholic indlridual, who has previously suflered 
from symptoms which might have been due to gall-stones or gastro-duodenitis. A 
carefully taken history may reveal the fact that the patient has previously had one or 
more similar, but much slighter attacks, probably due to acute but localised necrosis 
from which complete recovery took place. The symptoms may closely resemble 
those following perforation of a gastric or duodenal ulcer, but in the latter there U 
generally a history pointing to the presence of an ulcer before the onset of acute 
symptoms ; vomiting is continuous m pancreatitis, but occurs only at the onset or 
not at all in perforation, and the hepatic dullness does not alter in pancreatitis, but 
often disappears owing to the escape of gas through a perforated ulcer ; and the 
abdominal muscles are generally less rigid in pancreatitis than in perforation. In 
other cases acute intestinal obstruction is simiuated, but flatus generally continues 
to be passed, the abdomen is less distended, and intestinal sounds disappear at once 
instead of being unusually loud at first. Severe cases with much shock may be 
confused with coronary infarction. At the operation the discovery of fat necrosis at 
once makes the diagnosis clear. The serum amylase test is of great value in diagnosis, 
figures of 200 units per 100 ml. of blood or higher being almost pathognomonic of 
acute pancreatitis, the normal levels lying between 80 and 150. 

Prognosis. — ^The most acute cases arc usually fatal and the iniUal shock may 
even result in sudden death. Some cases run a subacute course, especially if one or 
more localised abscesses form. 

Treatment. — ^The 8e%’ere shock associated with acute pancreatic necrosb makes 
immediate operation a procedure of extreme risk. For this reason the first step In 
treatment roust be to correct the fluid and salt balance and the hxmocoDcentration 
which is usually present. Intravenous saline, and plasma should be given at once 
and if possible the serum chloride and protein estimated. Morphine, complete rest 
and restriction of all fluids or food by mouth to prevent vomiting must be maintained, 
and in most cases improvement is rapid. Provided the diagnosis is certain, ‘non- 
operative treatment on these lines is tne safest procedure and operation should only 
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be considered if signs of increasing peritoneal irritation or the development of jaundice 
with a rising serum amylase figure make it imperative. At laparotomy any associated 
gall-bladder disease should be treated, and the abdomen drained, but incision of the 
pancreas itself is not to be advised unless a localised abscess is found. Penuanent 
deficiency of pancreatic secretion may follow due to a chronic interstitial pancreatitis. 
The mortality for cases requiring operation lies between IS and 30 per cent, but the 
recovery rate in less severe cases treated by intravenous fluids is as high as 90 per cent 


subacute necrosis of the pancreas 

Pathology and Symptoms. — ^Necrosis may occur in small areas of the pancreas 
as well as in the gener^ised form just described. This condition Is frequently 
associated with gall-stones and witli penetrating gastric or duodenal ulcer. It gives 
rise to recurrent attacks of mid- of left-sided epigastric pain, which tends to radiate 
round the left costal margin or to bore through to the muscles immediately to the 
left of the lower dorsal spine, when it^ay simulate renal colic. It may spread up- 
wards to the left shoulder and downwards to the left iliac fossa and even to tlie left 
thigh and leg. The attacks generally occur 2 or 3 hours after food, when the func- 
tional activity of the pancreas is at its height. The pain may be associated with deep 
tenderness, but there is little or no rigidity, and the abdomen is often much distended. 
The patient may be perfectly well in wc intervals between attacks. As in acute 
pancreatic necrosis, the attacks may be associated with cyanosis and a weak, though 
not specially rapid, pulse. The stools arc generally normal, and there Is no copsunt 
glycosuria, but there may be temporary hypcrglycsemia and glycosuria during use 
attacks. 

Diagnosis.^Attacks of left-eided pain occurring in cholelithiasis and after chole- 
cystectomy are often caused by subacute pancreatic necrosis, which may also account 
for pain boring through to the back in gastric and duodenal ulcer, though severe 
pain of this kind may occur in which the ulcer at operation is found to be tree from 
adhesions and the pancreas healthy. The sudden violent abdominal pain, with 
tenderness, ngiditj' and leucoi^tosis, which may occur in an attack of diabetic coma, 
IS probably of similar ongin. _ , . . 

Treatment. — The recurrence of attacks may be prevented if a diet is pven 
which alTords as complete rest as possible to the pancreas. The patient should be 
starved for 3 days and then given carbohydrates alone for 3 days. After that a more 
liberal diet is allowed, but fats and meat should be given sparingly in spite of the fact 
that the stools show no evidence of pancreatic insufficiency. 

In severe attacks the question of operation requires consideration : gall-stones, 
if present, should be removed and cholecystectomy performed. 


CHRONIC PANCREATITIS 

Etiology and Pathology. — Chronic pancreatitis is generally due to infection 
spreading up the pancreatic duct- 'Vixa may be the result of stagnation of pancreatic 
secretion owing to tlic presence of s gall-stone in the lower end of the common bnc* 
duct. In rare cases the duct is obstructed by a pancreatic calculus, but t^ tMj 
itself be secondary to infection of the pancreatic ducts. Cancer of the head of jh 
pancreas, and obstruction of the mouth of the common bile-duct by cancef oi tn 
ampulla or of the duodenum, are generally complicated by chronic pancreatitis. 

When no obvious obstruction is found to account for chronic pancreauus, tn 
disease may have been due to a gatl-stone which has been passed, or infection may 
have ascended from the duodenum, or descended from the upper biliary passag®* 
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as non-calculous cholecystitis is sometimes present. When a chronic gastric or 
duodenal ulcer erodes the pancreas, the neighbouring part of the gland becomes 
chronically inflamed. 

In chronic pancreatitis the inflammation and secondary fibrosis are m^ly inter- 
lobular, coarse bands of connective tissue often visible to the naked ^e, separating 
the lobules of the gland from each other. The head of the pancreas is generally most 
affected. It is hard and somewhat enlarged. 

Symptoms. — In chronic pancreatitis the normal functions of the pancreas must 
be more or less disturbed, but in many cases it is entirely latent, as the inflammation 
may not be suffidcntly severe and -widespread to interfere seriously with pancreatic 
digestion. It is often found accidentally during an operation for gall-stones, or at 
necropsy if the primary disease proves fatal. In an individual in whom the pancreas 
completely surrounds the common bile-duct, jaundice is likely to develop. It may 
be the only symptom, and chronic painless obstructive jaundice, developing insidiously 
may be due to chronic pancreatitis as well as to carcinoma. The gall-bladder b 
dilated, but it is generally difficult to reoognbe by palpation, and the liver is often 
enlarged and abnormally hard, but not tender.^ In cases in which pancreatic deficiency 
occurs, the stools contain excess of fat and undigested meat (p. 701) and diarrhcea 
may result; the deficient digestion causes emaciation with increasing weakness; 
steatorrheea may be severe -nith much diarrhcea, extreme emaciation and anorexia. 

Diabetes rarely results from chronic pancreatitis, but it may occur in very chronic 
cases if the inflammation invades the islands of Langerhans. 

Chronic pancreatitis may be painless, but in the majority of cases periodic attacks 
of pain occur, lasting from 1 to S days and recurring every few wee^ or months — 
chronic relapsing pancreatitis. The pain b often severe and tends to radiate along 
the left cost^ margin and to bore through to the muscles immediately to the left of 
the lower dorsal spme and to the angle o? the scapula. The pain is often worse l^g 
down than sitting up and usually requires moiphme for its relief. Left-sided pam of 
this kind in gall-bladder disease should suggest the possibility that the pancreas Is 
involved, and in chronic gastric and duodenal ulcer that penetration into the pancreas 
has occurred. 

Diagnosis. — It is rarely possible to determine uith certainty tvhether chronic 
pancreatitis is present as a complication of gall-stones or of the other conditions 
with which it may be associated. If hypcrclycamua with or without glycosuria develops 
in such a case, it is extremely probable that the pancreas b becoming affected. The 
changes in the faces, which result from the absence of pancreatic ^gestion, do not 
prove tliat the pancreas b affected in a case of chronic jaundice, as obstruction of 
the ampulla of toe bile-duct may prevent the pancreatic juice as w’ell as the bile from 
reaching the duodenum although the pancreas is healthy. 

The possibility of chronic pancreatitis should be considered in all cases of chronic 
jaundice in which the cause is doubtful. Attada of pain, even in the absence of a 
characterbtic history, makes the presence of gall-stones probable. In the absence of 
such attacks, espedaily if the gall-bladder be enlarged, either chronic pancreatitis 
or a groivth b probably present. A growth b much more commonly associated with 
chronic pain, and emaciation and wea&icss develop more relentlessly than with chronic 
pancreatitis. It is often impossible, however, even at an operation, to dbtingutsh 
oetween a grotvth of the head of the pancreas and chronic pancreatitis. Only when a 
patient recovers completely and permanently b it possible to be certain lliat the 
condition was inflammatory. The periodic attacks of chronic relapsing pancreatitis 
are often mbtaken for those of duodenal ulcer, but there is less vomiting and loss of 
weight in ulcer and the pain during attacks b more continuous in pancreatitis. In 
some Cases the pain of pancreatitis may simulate a coronary infarction and diverticu- 
litis of the colon may also have to be considered in the differential diagnosb. 

Prognosis. — ^The prognosis depends upon that of the primary condition in 
23 
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secondary cases, and the presence of diromc pancreatitis does not alter the outlook 
in operations for gall-stones. In cases of apparently primary pancreatitis recovery 
has taken place after an exploratory opem^n in which nothing was done. Chronic 
pancreatitis causes death only in the presence of complications, hlorphine addiction 
is not uncommon, and the continued attacks of pain and loss of weight may lead to 
serious secondary neurosis. 

Treatmeat. — It is only necessary to consider the treatmertt of those cases which 
appear to be primary, as when the pancreatitis is secondary no treatment bejond 
what is necessary for the primary disease is required. If the jaundice docs not abate 
within 3 months, or a shorter period if the patient rapidly loses weight and strength 
or tests show that the functional efficiency of the liver is becoming impaired, an opera- 
tion should be performed. A cholecystenterostomy will cure the jaundice, remove 
one source of irritation of the pancreas by draining the infected bile, and prevent the 
development of secondary infection and necrosis in the liver. In chronic cases with- 
out jaundice the diet should be kept low In fats, alcohol avoided and full doses of 
pancreatin given after each meal. Hctamelhonium salts are sometimes cffecdve in 
relieving pain, probably by their action in depressing vagal action and so reducing 
pancreatic secretion. Various forms of surgical treatment have been suggested, in- 
cluding division of the sphincter of Oddi, tjioracolumbar sympathectomy and even 
excision of the pancreas, but results have been uncertain. 


FIBROSIS OF THE PANCREAS IN INFANTS 

Synonym.— Fibroqrstic Disease of the Pancreas. 

^tlolo^ and Pathology.— Thb disease was first described in 1905, but it wm 
not until 1938 that it was fuUy recognised as a clinical and pathological enti^. R i* 
frequently familial and is by no means so rare as was believed, being found in betwem 
1 and 2 per cent, of routine admissions to children’s wards and in approxjmstely 
3 per cent, of all necropsies in infants. The main changes are found in the pancreas, 
lungs and intestine. In the pancreas the adni and small ducts ate blocked by uispis- 
sated eosinophilic secretion witli resulting atrophy of the acini and gradual replace- 
ment by fibrous tissue : the islands of L^gerhans are not affected. Simlly phangw 
to those occurring in the pancreas are found in the lungs and intestine, and it is pmb- 
able that the condition is a generalised disease of mucus-sccrcting glands throughout 
tlie body, due to some nutritional defidency. Broncho-pneumonia is almost alvya)^ 
present, with bronchiectasis, fibrosis and abscesses of toe lungs, except in infants 
dying in the very early neonatal period. . . 

Symptoms. — Symptoms generally appear soon after birth. Extreme erMCiaUon 
occurs in spite of a very good appetite owing to the absence of all pancreatic feemenra 
from the intestines. The abdomen b dbtended. Diarrbrca b common and the 
stools are often large, pale and offensive, but much of the fat b split owing to batten^ 
action in the colon. A chronic cough is present from an early age and signs of pul- 
monary infection appear. Clubbed fingers and cyanosis with purulent offensive 
sputum usually develop later and dominate the clinical picture. 

Diagnosb. — The disease should be suspected in all cases of clironlc respuaton^ 
infection and nutritional dcficieni^ in children ; a clinical diagnosb b often ® 
from an accurate hbtory and examination alone, but may be confirmed by the nnoing 
of a high fat content in the stools, together with an absence of pancreatic ferments 
in the duodenal juice. If death occurs in the first few months of life, the condiUon 
is rarely distinguished from many ffistwdeis causing chronic wasting with 
broncho-pneumonia, but if tlie illness lasts longer, caliac disease b simulated i 
this case the pulmonary' symptoms should amuse suspicion of fibrocystic dis^e. 

Treatment. — The results of treatment are dbappolnting. The diet should 0 
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low in fats but high in carbohydrates, protdi^ and vitamins. Protein hydrolj’sates 
are a valuable addition to the feeds, if they can be tolerated and full doses of pancreatin, 
1 to 2 g. per meal, should also be given. 

Therapy mth antibiotics usually fails to control the pulmonary infection com- 
pletely, but should be given a full trial. Death from broncho-pneumonia is the rule, 
but the prognosis, though bad, is not quite hopeless, and a few patiente survive for 
a number of years or even exceptionally appear to make a full recovery. 


SYPHILIS OF THE PANCREAS 

The pancreas is affeeted in 20 per cent, of cases of congenital syphilis in the nw- 
bom ; in most cases the liver is wmultaneously affected, and somewhat less frequently 
the spleen, bones, lungs and other organs. Tlic gland is enlarged and hard owing to 
proliferation of tbe interlobular connective tissue; the gland-cells atrophy, but the 
islands of Langerhans escape. Acquired syphilis occasionally gives rise to gummata 
of the pancreas. 

Symptoms. — ^The symptoms are those of chronic pancreatitis or carcinoma of 
the pancreas. The tumour may be palpable, and it may lead to obstruction at the 
pylorus or duodeno-jejunal flexure wiA persistent vomiting. The occurrence of 
cUabctes in a syphilitic patient should suggest that the pancreas may be affected. 
The Wassermaim reaction should always be tested in cases of suspected chronic 
pancreatitis and carcinoraa of the pancreas, whether the diagnosis is made clinically 
or at an operation, and in diabetes, and anti-syphilitic treatment instituted if it is 
positive. 


PANCREATIC CALCULI 

Pathology. — Diffuse caldflcatlon in the parenchyma of the pancreas is found 
by radiography in about 10 per cent, of cases of chronic pancreatitis, but true pan- 
creatic calculi occurring in tbe ducts themselves are rare. \Vhen present they may 
be single or as many as two or three hundred. They are white, yellow or brown, 
and vary in size from mere sand to smooth or irregularly shaped masses, an inch or 
more in length. They consist of Iribasic caldum phosphate or of an amorphous 
debris mixed with calcium carbonate. Even though pancreatic juice normally con- 
tains no caldum carbonate, this is the chief constituent of the ^culi, which conse- 
quently, on radiographic examination, throw much more definite shadow's than gall- 
stones. Calculi never form in a healAy pancreas ; they result from infection of the 
ducts and stagnation of the secretion. The ducts behind the calculi arc dilated, and 
chronic pancreatitis is present, but suppuration is very tare. The condition may be 
assodated with gall-stones. 

Symptoms and Treatment.— In 30 or 40 per cent, of cases calculi are completely 
“ silent " but when they cause symptoms th^ arc those of the associated chronic 
pancreatitis ; the attacks of pain begm and end more abruptly if a stone is present. 
If the presence of definite calculi can be proved in contrast to the irregular mldfica- 
tion of chronic inflammation, surgical exploraUon is justified when it may be possible 
to remove one or more stones even though others may still remain. 


PANCREATIC CYSTS 

ilWology and Pathology. — Simple obstruction of the pancreatic duct leads to 
atrophy of the secreung tubules and not to the formation of cysts, men chronic 
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pancreatitis is also present retention may develop. Hydatid cj’sis may occur 
in the pancreas, and congenibJ cystic disease, generally assoaated with Q'sUc disease 
of the kidneys, may occur. 

Single large pancreatic cysts, the origin of which is unknown, may contain as 
much as 14 pints of fluid, Jilultiple cysts of various sizes, often quite small, mar 
occur in the absence of pancreatitis. The contents are generally turbid and darli; 
reddish-brown or yellow. Tlie fluid is alkaline, slightly viscid and albuminous and 
may contain altered blood. Microscopically degenerated epithelial cells, leucocytes, 
and occasionally crj’stals of cliolesterol and rarely of leucin and t>Tosin are found. 
The pancreatic ferments are often absent, especially in old cysts. 

A large proportion of so-called pancreauc ^'sts are really collections of fluid in 
the lesser sac of the peritoneum, the foramen of Winslow having been occluded by 
peritonitis. About a quarter follow an injury to the pancreas, whidi causes tlie escape 
of blood and pancreatic juice into the lesser sac with secondary peritonitis. In the 
remaining cases serous fluid collects slowly as a result of local peritonitis second^ 
to pancreatitis, the condition being analogous to a pleural effusion following pneumonia. 

Symptoms. — ^I’he tumour is generSly discovered by cliance before the develop- 
ment of any symptoms. Sometimes attacks of epigastric pain, which may radiate 
to the left shoulder, occur j they arc sometimes accompanied bj' vomiting, lasting 
and jaundice. Diabetes rarely develops. 

'I'he turaoui is generally in the centre of Uic upper part of the abdomen, but it 
often extends farther to the left than the right. It docs not move on deep respiration 
and is only very sUghtly movable in any direction. As it grows it extends farther 
down and may finally appear to fill the entire abdomen. It is smooth, rounded and 
elastic ; a thnil is often produced on striking it. 

Its relation to the stomach and colon can be readily determined by me^ of 
ladiograpliy after a barium meal and enema. It b first behind the stomach, but u 
it enlarges it generally reaches the anterior abdominal wall between the stomach 
above and the transverse colon below. Less frequently it comes font’ard above the 
stomach et below the transverse colon between the leaves of the mesocolon. It 
generally grows very slowly, but sudden enlargement may result from hamioahage 
into it. 

Diagnosis. — There should be no difficulty in diagnosing a pancreatic cyst from 
ascites and from a hydronephrosis, enlaiged gall-blauder, ovarian cj'st or distended 
bladder. It is impossible to distingubh a true pancreatic cyst from a pscudo-pancrcatic 
q'st clinically ; even at an operation the distmction may be impossible. Mesentenc 
cysts are generally more movable than pancreatic cysts. 

Treatment. — ^The cyst should be emptied and drained by operation. No attempt 
should be made to lemovc it because of the dense adhesions which often fix it to its 
surroundings. The immediate results of operation are very satisfactory, but a recur- 
rence is not uncommon. 


CARCINOMA OF THE PANCREAS 
flStiology. — ^Primary carcinoma of the pancreas is found in about 3 p« cent, of 
all patients dying of cancer, and occurs approrimately three times as frequently m 
males as in females. The pancreas may also be invaded by direct spread of a growt 
of the stomach. Less frequently secondary deposits are found when the primary 
disease is situated in some distant situation. . .. 

Pathology. — The gronth nearly always arises from acinar or duct epithelium 
andlheheadof the pancreas b involved in 75 per cent, of cases. The ductisobstructe 
and may become dilated, occasionally forming retention cysts. The stasis of tne 
pancreatic secretion frequently leads to chronic pancrcatitb and very rarely a p^" 
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creatic calculus. Secondary deposits are often found in the neighbouring lymphatic 
glands, the liver and peritoneum, and less often in more distant organs. 

Symptoms. — ^Vhen the head of the pancreas is involved, jaundice is generally 
present oiving to pressure on the comroon bile-duct, but the latter may escape if 
it is not embedded in the gland. The jaundice increases until it is very intense, bile 
being then completely absent from the freces. The gall-bladder is almost always 
distended and is generally palpable ; the liver is also generally la^e and hard. When 
the growth is confined to the body or tail of the pancreas there is no jaundice unless 
the duct is compressed by a secondary deposit, and neither the gall-bladder nor liver 
is enlarged. Pdn is present in 80 per cent, of cases ; in 65 per cent, it is the first 
symptom. The patient complains of a dull, gnawing, aching pain deeply situated 
in the upper abdomen and extending to the back. It is constantly present, and 
unrelated to meals or bowel actions. In some cases it is paroxysmal. It is generally 
bilateral, but occasionally confined to the left, especially with growths of the tail, 
and tends to be worst at night. The pain may simulate that produced by a spinal 
tumour, when it is probably caused by involvement of the cceuac plexus. Wasting 
is rapid in almost all cases, and the patient becomes progressively weaker. If the 
head of the pancreas is involved, the stools may have the characteristics described 
on page 701, and diarrhma is likely to occur, but typical fatty stools arc passed in 
only a minonty of cases. Glycosuria is only occasionally present but impaired 
glucose tolerance is more frequently found. A growth of the body or tail does not 
interfere with digestion, but loss of appetite is very characteristic. 

A tumour of the head of the pancreas is not often palpable, as it is deep-seated 
and likely to be hidden by the enlarged liver and the ascites, which often develops as 
a result of malignant peritonitis or pressure on the portal vein. A tumour of the oody 
or tail of the pancreas is more frequently palpable, especially shortly before death 
when emanation is extreme. It forms a hard, fixed mass extending across the abdomen 
on a level with the umbilicus, especially to the left, and is generally not tender. A 
pancreatic tumour can sometimes be seen as an indefinite shadow by radiography 
m the lateral position, and with a barium meal the duodenum may appear as a thin 
distended arc due to pressure from the enlarged head of the pancreas. 

Insomnia, depression, anxiety and restlessness may be so prominent and so out 
of proportion to tlie abdominal pain, which may for a time be absent, that a neurosis 
may at first be diagnosed. 

Diagnosis. — Chronic jaundice due to carcinoma of the head of the pancreas 
must be diagnosed from chronic pancreatitis, subacute hepatitis and cirrhosis of 
the liver, a gall-stone in the ampulla of the bile-duct and carcinoma of the ampulla. 
In carcinoma pain is more continuous and the loss of appetite greater than in chronic 
pancreatitis and the general deterioration in health is more steady. Liver function 
tests are usually abnormal in chronic hepatitis. A gall-stone rarely reaches the 
ampulla and causes jaundice without a preceding attack of colic, whereas jaundice is 
often the first symptom in carcinoma of the head of the pancreas ; the jaundice in 
the former is often incomplete and intermittent instead of complete and permanent, 
pyrexia is common, and rigors may occur owing to infection of the bile passages. 
In carcinoma of the ampulla the jaundice which is accompanied as in caremoma of 
the pancreas by dilatation of the gall-bladder, is less complete and more intermittent 
than might be expected ; it can sometimes be recognised with the radiograph by the 
characteristic filling defect it produces io the duodenum, and it always leads to the 
presence of occult blood in the stools. 

The possibility of a growth of the tail of the pancreas should be considered in a 
patient without jaundice whose general condition suggests that he is suffering from 
cancer, but in whom no evidence of disease can be found in the organs most commonly 
affected. The possibility is converted to a probability if he complains of severe pain 
boring through to the left side of the back or a fixed tumour becomes palpable, A 
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normal diastase index and stools shoeing no deficiency in fat or meat digestion do 
not militate against the diagnosis. 

Prognosis. — Death generally occurs mthin 6 months of the onset of symptoms 
and is rarely delayed beyond a year. 

Treatment. — A cholecystenterostomy should be performed in all cases of obstruc- 
tive jaundice in -which a growth of the pancreas is the probable cause. By relieving 
the jaundice, any itching already present is overcome and the almost intolerable 
itching which is likely to develop at a later stage is prevented. Moreover, pmn and 
diarrhcea may become less severe and the progress of the disease appears to be delayed, 
some patients rem^ing free from symptoms and regarding themselves as complctdy 
cured for 6 to 18 months after choleq'stcnterostomy performed for the relief of 
jaundice. Moreover, in other cases permanent recovery may follow the operation 
when performed for a supposed growm of the pancreas, the surgeon having mistaken 
chronic pancreatitis for a growth. In rare instances a localised growth of the panaeas 
has been successfully removed. Total pancreatectomy has been successfully per- 
formed in many cases and a number of S-year cures are reported. The mortality of 
the operation is high and, if successful, a maintenance dose of insulin of about 40 
units a day is permanently required, with very large doses of pancreatic extram 
after food. 

VISCEROPTOSIS 

The position of the viscera m the abdomen varies widely in different individuals 
and extreme variations are compatible with perfect health and normal digestion. In 
many normal subjects the stomach, colon or other organs are found to lie low in the 
abdomen, but this is no indication that they have dropped ” to this position, and 
such terms as gastroptosis or coloptosls should, therefore, not be employed. Even 
when any true ptosis develops, as after pregnancy or following severe loss of weight, 
it is doubtful if it causes any significant symptoms or interference with functiOT. 
Many patients who in the past were thought to suffer from visceroptosis were, in 
fact, ovenveight and the post-prandial discomfort of which they complained was due 
to a heavy pendulous abdomen and to over-eating. There is no good evidence that 
a colon Ipng low in the pelvis is ever for thb reason a cause of constipation or prwents 
any special danger of ki^ng or obstruction, and there is no place for surgery m fixing 
or altering the position of any of the digestive organs, as a therapeutic measure; it 
is indeed doubtful whether the tcim visecroptosb should not now be given up 
altogether and it is only in the case of the kidney that ptosis is a matter of importance 
when it can be shown to give rise to Dicti’s cr^s (j.v.). Undue mobility of one or 
other part of the colon particularly the sigmoid due to a long mesentery, may pe a 
factor in the causation of volvulus but this is in no way due to abnormal ptosis of 
the o^Q. 


GASTRO-INTESTINAL ALLERGY 
When short, recurrent attacks of abdormnal pain, voimting and diarrhcea, ei^er 
separately or in any combination, are not obviously the result of food poisoning, 
intestinal obstruction, or biliary or reiul colic, the possibhity of abdominal aller^ 
should be considered. The onset is sudden, and the attacks terminate abruptly 
after a period lasting for a few minutes to 24 or 48 hours. The pain may occur m 
any part of the abdomen, but especially in the centre, and its siniation may vaiy m 
different attacks. It may be extremely severe and only partly relieved by morphine. 
It is often associated with vomiting and diazTh(ea, or either, espedaliy aiarrhtta, 
may occur alone. The diarrhcea generally consists of the passage of a single 
stool, which may contain mucus, in whi(& are occasionally found many cosmoptui 
cells and less frequently red blood corpuscles. The stools passed before and after 
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such a watery stool are generally quite normal. The patient has no abdominal S3rmp- 
toms of any kind in the intervals between the attacks, which may occur almost every 
day or not more than once or twice a year. Nothing abnormal is found on examining 
the abdomen between the attacks, and during the attacks there is little or no rigidity 
and generally little or no tenderness. Erythemateus or urticarial rashes may some- 
times occur, either during or after attacks. 

The patient often gives a family histoiy of asthma, hay fever, eczema, urticaria 
or migraine, and he is often himself a sufferer from one or other of these conditions. 
In some cases the vomiting or diarrhcea is often or always preceded by rhinorrhcea. 
The abdominal attacks generally occur, however, during periods of complete freedom 
from other allergic manifestations, so that the frequent presence of slight eosinophilia 
is an important help in diagnosis. Still more characteristic is the complete relief 
obtained by injecting 5 to 10 minims of adrenaline (I in 1,000), as this drug has no 
effect on any other form of abdominal pain. 

Cutaneous reactions may show that the patient is sensitive to certain articles of 
food, especially wheat, mUk and eggs in the case of children, and pork or other pig 
food, cabbage, potatoes and chocolate in adults, but the absence of such reactions 
does not exdude an allergic origin of the symptoms, nor does their presence prove 
with certainty that the articles consumed must be excluded from the diet. Sensitive- 
ness to foods frequently consumed is rarely recognised by the patient, who is, however, 
generally aivare of an idiosyncrasy to su<A artides of diet as straw’berries, tomatoes, 
onions, spinach, cucumber, melon, shell-fish and turtle. Gastro-mtestinal allergy 
occurs at all ages, but is most commoa in infants and children. In rare cases attach 
are brought on by foreign proteins absorbed by the nasal mucous membrane. 

Abdominal mtgraine.-~la some cases of migraine the headache appears to be 
entirely replaced by abdominal pain and in others by a persistent migrainous dyspepsia 
which resembles chronic cholecj^titis but is not due to any organic disease of ^1- 
bladder or liver. 

Treatment.— The patient should avoid any artides of food which he has found 
give rise to attacks, and also any which give a strongly positive cutaneous reaction. 
As in astlima, this rule must be applied with great caution in the case of wheat, milk 
and eggs in children, as the malnutrition following deprivation from these foods may 
more than outweigh the questionable improvement which may occur in the allergic 
attacks. If attadu continue to be frequent, the effect of epnedrine hydrochloride, 
gr. I three times a day before meals should be tried. Nocturnal or early morning 
attacks may be prevented by taking gr. 1 to 2 of pbenobaxbitone at night with an 
additional dose of cphedrinc. The patient should learn to give himself adrenaline, 
and at the first sign of an attack he should inject the smallest dose which experience 
shows prevents an attack ; generally 3 to 5 mirums are suffident. The injection can 
be repeated at intervals if the attack does not at once completely disappear. 

k^bus eilninatibn diets may be tried m the detectha oiTrwrf sensnisarion, 6ut 
are difficult to carry out efficiently and for this reason often give unsatisfactory results. 

Thojus Hunt. 


DISEASES OF THE PERITONEUM 

ACUTE PERITONITIS 

Definition. — Peritonitis results from infection of the peritoneum with bacteria 
^Vhen it is dubbed acute, the acuteness refers usually to a condition which becomes 
severe in a short space of time, commonly a matter of several hours. Because of the 
large area of the peritoneum and its great powers of absorption the results may be 
grave ; because of its intimate relationslup to the alimentary canal and to viscera 
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the risks of such infection are high, nie inflAmcd peritoneum loses its lustre from 
ccdcma and produces both a serous and fibrinous exudate. 

Etiology. — Infection may reach the peritoneum (1) from without; (2) by the 
blood-stream and (3) from the contained organs. 

1. Infection from without is possible in tlie case of wounds, but is of infrequent 
occurrence. Severe abdominal wounds commonly implicate the contained viscen, 
and the consequent peritonitis is usually the result of tms. 

2. Infection by the blood-stream is an occasional though uncommon mode of 
infection. In streptococcal and staphylococcal septicemia, peritonitis may occur as 
a terminal event ; it frequently gives rise to so few symptoms, however, that its exist- 
ence is unrecognised during life. When pneumococcal peritonitis complicates 
pneumococcal lesions elsewhere the infection is undoubtedly blood home. 

3. Infection from contained or neighbouring organs is by far the commonest 
cause of peritonitis. The majority of cases depend more or less Erectly on the passage 
of bacteria from within the alimentary canal owing to changes in its walls. The 
appendix is the most frequent scat of the primary condition. Where there is no actual 
breach of continuity in the organ, bacteria escaping through its damaged walb arc 
generally contained by a local plastic reaction in wnicli omentum and neighbouring 
bcrael, viscera and parietal peritoneum, singly or together, adhere to the infloictd 
organ and to one another tnrough a fibrinous exudate. This protective structure 
usually resolves completely if the infcctiooi spontaneously subsides ; where the infec- 
tion is more severe a localised abscess forms inside it. When, however, the infection 
is particularly virulent or the patient’s resistance unusually poor, a sufErient local 
reaction does not take place, and spreading diffuse peritonitis results. This is com- 
monest m children and in the old; it may be brought about, even when the local 
reaction has been good, by unskilful operative interference. Diverticulitis and acute 
cholecystitis are occasional causes of thb type of acute peritonitis, but are more 
commonly restricted by local adhesive changes. Peritonitis complicatbg typnoid 
fever in the absence of perforation, and pneumococcal peritonitis when assoaated 
with pneumococcal enteritis, have a sinular origin. 

In intestinal obstruction and strangulated hernia the changes which occur in tlie 
bowel wall speedily permit the passage of o^nisms through it to the peritoneum. 
The organisms present are usually Baet. coU with streptococci and staphylococa. 

Fermration of a hollow viscus into the peritoneal cavity is responsible for some p* 
the most virulent and widespread cases of peritonitis ; the lower the perforation m 
the bowel, the more virulent will the resumng infection be. The appendix is the 
commonest source, gangrene or a perforating ulcer leading to a sucfden peritoDea| 
infection before any gradual passage of organisms Im had time to produce a low 
peritoneal reaction. Perforating ulcers of the stomach and duodenum come next in 
order of frequency ; less common causes are perforating ulcers of the ileum, the nio 
important of which is the typhoid ulcer, rupture of the ^1-bladdcr or bile du^. 
and perforating wounds of any of the hollow oigans, or leakage from surgical ^^sto- 
moses. Abscesses of the liver, appendbc, gall-bladder or Fallopian, tubes 
burst into the general peritoneal cavity. Infection of the peritoneum may also restm 
by direct spread from neighbouring parts. This type is particularly common in 
women, spread taking place either directly through the rallopian tubes or by lympha 
permeation of the uterine walls. Peritonitis is a very rare sequel to infections of tli 
lung and pleura, although the teverse U far from unusual. In the infant an infection 
of the thrombosed umbilical vein may lead to peritonitis by direct spread. 

Symptoms . — As acute peritonitis is almost invariably a secondary condition, i 
symptoms and course are subject to very considerable variations, depending 
on the nature of the primary lesion from which it arises and on the nature and viruJen 
of the infecting otganism, but also on the general condition of the patient. _ 

I. /laiie fulminant generalited feritonitis.'^This is usually associated witli tn 
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perforation of a Jioilow or^sn or the sudden burstinj* of an abscess into the peritoneum, 
and owes its chief characters to the sudden flooding of the peritoneal cavity with 
infective material. TJjc patient may have been free from any symptoms of ill health 
and is suddenly seized with acute abdominal pain, accompanied sometimes by a 
sensation of something having given way. The pain may at first be localised in 
posiflon and thus help in the diagnosis of the actual lesion, but it speedily spreads to 
the whole abdomen and is followed almost at once by a feeling of syncope or collapse. 
Within a few minutes the patient becomes cold and pale ; his features are pinched 
and betray the most intense anxiety ; beads of sweat stand out upon the skin, and 
the pulse may be almost imperceptible. He complains of nausea, but does not often 
vomit, and his respirations arc sh^ow and quideened. In a short time some improve- 
ment takes place ; the pulse, though rapid, is of better v'olume, and the pain may 
take on an jntermiltent colicky character. The abdomen is absolutely rigid, and is 
usually retracted ; it is very tender on pressure. The liver dullness is usually absent, 
but this is only important if an abdominal examination made at the onset of tlie attack 
revealed a normal area of dullness, Tliese symptoms may be suflicicntly severe to 
lead to death by themselves; mote usually they gradually merge into the symptoms 
of the consequent acute peritonitis itself. The latter arc reactive in nature and are 
due to nature's attempts to limit the process. 

If not relieved by operation at an early stage, the patient’s condition usually 
worsens rapidly. He becomes anxious and restless. Vomiting is now frequent and, 
due to this and to other loss of fluid by sweating and exudation into the peritoneal 
cavity, the subcutaneous tissues become shrunken and give the patient the so-called 
" faces Hippocratica The tongue is dry and furred and the teeth become covered 
with sordcs. The pulse increases in rate and becomes thready and later running in 
character, and the temperature, which at first may be subnormal, rises. The abdomen 
presents a uniformly board-like rigidity and is extremely tender. It is held immovable, 
respiration being entirely thoracic, and the patient lies tvith his knees drsTsm up to 
rchevc the abdominal tension. There is usually absolute constipation and the in- 
testinal sounds are absent Gradually tlie paralytic intestine becomes dilated and 
the abdomen distended. Vomiting becomes more frequent. The vomited matter 
is usually only small in quantity ; it speedily becomes exceedingly foul, though it is 
rarely fzcal, and the breath is extremely offensive. The urine is scanty and may 
contain traces of albumin, and its passage may produce a paroxysm of pain. 

The pulse-rate rises still more, the restlessness increases, the features become 
more pinched, the limbs become cold from peripheral circulatory failure, the skin 
takes on a cyanotic hue and the patient dies, bis consciousness usually unimpaired 
until near the end. 

Such is the picture, rarely seen nowadays, of fulminant general peritonitis, with 
death occurring m from 24 to 48 hours. Its outstanding features are those of profound 
shock and toxasmia, measures of the high grade of peritoneal absorption. In the 
aged, and in patients with Bright’s disease, the symptoms may be atypical ; pain 
may be but little marked, and vomiting and tenderness may be absent, while the 
bowels may act freely throughout. The great restlessness, the condition of the 
tongue, the pulse and the ultimate meteorism will, however, usually indicate the true 
nature of the condition. 

2. Acute spreading peritonitis . — In this variety there is no sudden flooding of the 
peritoneal cavity with infective material. Instead there is a gradual, but usually 
quite rapid, spread of the infection from some focus which has not been limited by 
tlie protective screen referred to above. It accompanies many cases of appendicitis, 
and is a sequel of intestinal obstruction if unrelieved for a sufficiently long period. 
The peritoneal reaction is intense, and the coils of intestine become glued together 
with a sticky exudate, while pockets of pus form between tliem. The pain is at 
first localised to the region of origin, but as the infection spreads it extends until it 
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may become generalised over the Tvhole abdomen. It is, however, never so intense 
as m the preceding variety, and may be distinctly spasmodic in character. The 
general abdominal symptoms ate also less severe, the tenderness, rigidity, meteorism 
and constipation being of varying grade. The aspect of the patient betokens a pro- 
found septic infection, the longue is furred and dry, the pulse rapid and the temperature 
of the hectic type, ^gors and sweats are not uncommon, and if left alone the case 
may terminate with fatal septicasmia or suppuradve pylephlebitis ; in rare cases the 
pus may accumulate and burst either externally in the region of the umbilicus or 
into one of the hollow viscera. Sometimes the condition subsides to be followed 
by the swinging temperature suggestive of a localised collection of pus. Such collec- 
tions arc most common in the subphrenic spaces and in the pelvis. 

3. Acute localised peritonilit . — ^Herc the infection has been prevented from spread- 
ing far from such a focus as, for example, the appendix or gall-bladder, by a plastic 
adhesion of adjacent structures. The initial symptoms are ^ose of the causal condi- 
tion, e.^. acute appendicitis, acute cholecystitis. The features of the circumscribed 
peritonitis ate those of rigidity of the adjacent abdominal wall and tenderness on deep 
pressure. All the structures concerned in the walling-off process swell with edema, 
and a mass, of greater or lesser sise, forms. This may be palpable from about the 
third or fourth day after the onset. Thereafter it either slowly disappears in the 
course of a week or so, during which time it becomes less tender, or it grado^y 
enlarges to form an acute abscess, characterised by the tender mass and accompanied 
by fever and leucowosis. 

4. Pneumococcal peritonitis.— Thh presents certain fairly characteristic features, 
which in many eases enable the nature of the infection to be correctly diagnosed 
from the clinical picture alone. It is far more frequent in children than in adults, 
and in girls than boys in the proportion of nearly 7 to 3. It occurs in a diffuse and 
in an encysted form, depending probably on the resistance of the patient. In many 
cases there exists a definite pneumoco^ enteritis, the organisms penetrating the 
wall of the bowel and so infecting the peritoneum. The predominance of the disease 
in girls is probably due to the female genitals being a source of infection, as the 
pneumococcus has been cultivated from the vagina in some instances. In the majonty 
nowever, the peritonitis is part of a pneumococcal septiemmia ; thus, when it is 
secondary to pneumococcal disease of the middle ear, local pneumococcal abscesses 
or pneumococcal arthritis, the blood-stream appears to be the route of infection, and 
it probably is so also in those cases which follow pneumonia or empyema. 

There is a striking resemblance between the symptoms of roost forms of pneuoi^ 
coccal infection, a resemblance which strongly supports the view of their origin in 
a septicarmia. The onset is usually sudden, often accompanied fay a chill and a bgh 
temperature, the pain is violent and persistent, and the prostration severe. The 
patient has the characteristic flush, the respiratory rate is raised and the accessory 
muscles of respiration ate called into play. Vomiting is frequent, and tenderne^ 
and rigidity are marked ; but in place of the usual absolute constipation there is 
frequently profuse diarrhcea, which, assodated with the other symptoms of artte 
peritonitis, is often almost diagnostic- In the diffuse form, unless operation is under- 
taken, death takes place eatly ; but if the patient lives long enough there may pe a 
sudden fall of temperature about the seventh day, as in pneumococed pneumonia. 

The encysted and mote commtm variety of pneumococcal peritonitis is less 
and shows a remarkable tendency for pus to collect in the lower abdomen. There 
is the same acute onset as in the diffuse variety but the patient then appears to improve 
for a few days. Later, however, he gets gradually worse, the atdomen becomes 
distended, the diairhcea changes to obstinate constipation and an abscess forms m 
the lower abdomen and finally. If unreliev^, bursts at the umbilicus. /The exudate 
in these cases is a greenish, odourless pus, wdiidi is sufficiently characteristic to enable 
the infection to be diagnosed when it is discorored at operation. 
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5. Gonococcal peritonitis . — Gonococcal peritonitis is rare ; it occurs both as an 
acute diffuse affection of the peritoneum and as a localised pelvic inffammation. It 
is commoner in females than in males, otring to the ready channel for infection 
through the Fallopian tubes, and when it occurs in males it is usually secondary to 
epididymitis. The infection is generally a mured one, the more frame gonococcus 
being readily overgrown, and some cases of unexplained peritonitis, which on culture 
show only Bact. coli, are possibly gonococcal in origin. The symptoms do not differ 
in the diffuse cases from those of other forms of acute peritonitis, although the primary 
focus usually gives rise to symptoms. The prognosis is, however, good, and 
the majority of patients, even those presenting severe symptoms, recover without 
operation. 

6. Streptococcal peritonitis . — Peritonitis due to the streptococcus is occasionally 
secondary to lesions of the alimentary canal ; hut much more frequently it is a sequel 
of puerper^ infections. It occurs commonly after a first delivery, and is frequently 
associated with retained products. Infection takes place along the lymphatics of the 
damaged uterus or through the Fallopian tubes, and may be localised in the pelvis 
but more often produces peritonitis. The 83 rmptoms are characteristic and are associ- 
ated with evidence of a marked septicremia- The abdominal wall, being already 
greatly stretched, does not show the usual rigidity, and extreme distension occurs 
rapidly. Diarrhcea is commoner than constipation, and a high temperature with 
rigors is usual. The uterine discharges are offensive, the milk secretion is suppressed 
and the patients frequently die within the first week. This type of infection ts more 
fulminant than a^ other, except certain cases of perforative peritonitis. 

Diagnosis. — The diagnosis of acute peritonitis is not usually difficult, except 
where me severity of the causal condition is so great that it masla the peritoneal 
response, or where the peritonitis occurs in a patient already so severely ul that no 
response is possible. Sometimes it Is difficult to make a correct diagnosis of the 
lesion to which the peritonitis is secoodaiy, and this may only be possible after 
laparotomy. The most valuable signs of acute peritonitis arc the severe pain and 
tenderness, the rigid abdomen, the small, rapid and thready pulse, the dry tongue, 
vomiting and constipation, and the absence of sounds of Ogling on auscultation. 
Any of these symptoms may, however, be absent, and a diagnosis must be based on 
their occurrence m combination. la post-operative cases there is sometimes a re- 
markable absence of both pain and rigidity, and early recognition of the condition 
in these patients is often one of much difficulty. 

Peritonitis is most likely to be mistaken for lead colic or acute intestinal obstruc- 
tion. From the former it can be distinguished inasmuch as the abdomen in peritonitis 
is usually extremely tender, while, in colic, pressure often, though not invariably, 
relieves the pain ; in lead colic a blue line on the gums is present, and the red corpuscles 
show punctate basophilia, the pain is intermittent and there is usually no vomiting 
and less extreme rigidity. From acute intestinal obstruction the diagnosis b often 
far more difficult, in the early stages of obstruction, before peritonitis has developed, 
the intermittent nature of the pain, the absence of great tenderness or rigidity, the 
copious nature of the vomit and the evidence of increased peristalsis from inspection 
or auscultation should help to distinguish the tnu conditions. 

In acute pancreatitis the prin is more definitely epigastric, the patient is usually 
over middle age and collapse is extreme. The menstrual history, the typical pallor 
and the results of vaginal examination usually serve to indicate a ruptured tubal 
pregnancy, and in other acutely painful abdominal conditions the localised nature 
of the pain and the absence of any extreme general tenderness help to distinguish the 
condition from peritonitis. 

The gastric crises of tabes are seldom likely to be a source of error ; but the com- 
parative abMn« of severe symptoms in tabetics, the subjects of peritonitis, is apt to 
lead to a mistaken diagnosis. 
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Basal pneumonia and diaphragmatic pleurisy may lead to acute abdomioa! 
symptoms. The temperature and pulse, the raised respiration rate and a routine 
examination of the chest in all cases should prevent a mistake being made. 

Prognosis. — -The prognosis of aaite peritonitis is always grave, even with early 
surgical treatment. \Vithout operation no case of acute perforative peritonitis can 
be expected to recover ; such exceptions as have been recorded must be regarded as 
medical curiosities. 

In diffuse spreading peritonitis the outlook is slili Etavc unless operation is 
undertaken ; but the process is less rapid, and a small proportion of patients 
undoubtedly recover wthout surgical aid. These cases occasionally merge into a 
form of chronic fihro-purulent peritonitis, characterised by the progressive forma- 
tion of collections of pus between neighbouring viscera, and by repeated outbunts 
of symptoms as other parts of the peritoneum become successively involved. 
This condition usually terminates in fatal septicitmia, with infections in the 
pleura, pericardium or endocardium. The prognosis in pneumococcal cases is 
considerably better, as even without operation a fair proportion recover, cither 
rvith or without the formation of a hypogastric purulent collection. In the rare 
gonococcal cases recovery is the rule, and the fatal cases recorded have almost 
invariably followed operation. 

In forming a prognosis duef reliance most be placed on the degree of toxsmia 
and the severity of the intestinal paralysis, and to a less extent on the degree of meteor- 
ism and the frequency of the vomiting. Spontaneous bowel actions or thelf tnducuon 
by cnemata make the prognosis relatively more favourable. 

The rate of rise of the pulse-rate and Its ratio to the temperature are also of im- 
portance; where there is a subnormal temperature throughout the issue is almost 
alw^ fatal. 

Treatment. — ^The principles that must underlie treatment are : (I) 
or limitation of the infective process to which the peritonitis is secondary, Tlw 
almost always entails laparotomy; an occasional exception is in some instaoca of 
perforated peptic ulcer when further soiling may be prevented by suction of the 
stonmeh contents through an indwelling tube; (2) rmoration of fluid lass by intra- 
venous saline and glucose solutions; J3) adjustment of electrolyte balances; W 
measures to keep intestinal distension witnin limits, since severe distension may l^o 
to permanent bowel paralysis and to death. This can usually be achieved by suction 
through indwelling tubes in stomach or bowel ; sucli a tube naturally also preveols 
the discomfort and exhaustion of vomiting; ita introduction before operation may 
prevent bronclio-pneumonia from inhalation of post -operative vumit ; (5) the aciimn- 
istration of any appropriate antibiotics. Samples of the exudate or pus found at 
laparotomy should be sent to the laboratory for sensitivity tests. 

Until a definite diagnosis has been made and operation advised and agreed to, 
the administration of opium in any form is contra-indicated. It masks the symptoms 
and by bringing to the patient and his advisers a false sense of security may lead to a 
fatal delay in undertaking the operatioD. ^Vhen, however, a diagnosis has been 
and operation is agreed to, morphine is beneficial in reducing both the mental ano 
physical s)miptom3 while Ae necessary preparations are being made. Morphine as 
a method of treatment has been adopted more and more of recent years, the morphine 
being given deliberately and in doses sufEdent to affect the respiration rate with the 
object of diminishing the activity of peristahis, as well as of combating the shoes, 
pam and restlessness, which help so laigely to exhaust the patient’s powers o 
resistance. 

In pneumococcal cases there is not the same urgency for operation, and 
diagnosis on be made witii certain^, adequate treatment with penicillin will P*? 
a satisfactory result. In gonococcal peritonitis, if a diagnosis can be made, peoicilii 
slioiild also be resorted to ; but if there is doubt, as there often must be, of the nature 
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of the infection, or if the patient shows any increase of symptoms, laparotomy is the 
only safe course to follow. 

Charles Donald. 


CHRONIC PERITONITIS 

Chronic peritonitis is a condition in which widespread and progressive chronic 
inflammation of the peritoneum occurs independently of tuberculous or malignant 
disease. 

iEliology. — Chronic non*tubcrculous peritonitb may rarely occur post-opera- 
tivcJy, as a result of irritation from partides of talc Iclt from the powder on the 
surgeon’s gloves. In a few eases it is without known cause, os in benign paroxysmal 
peritonitis (Sicgal), which is thought to he allergic in origin. 

In the majority of cases, however, chronic peritonitis is either due to a small 
tuberculous focus which has not been discovered or is part of a general disorder 
affecting other serous membranes. This, tliough not uncommon, is of unknotvn 
tctiology. It has been given a number of names and when affecting mainly the liver 
is called General Chronic Pcrilicpatitis or Sugar-iced Liver; when affecting multiple 
serous membranes, Concato’s Disease or Polyserositis ; and when mainly the peri- 
cardium, Chronic Constrictive Pericarditis, Pick’s Disease or Pcricarditic Pseudo- 
cirrhosis of the Liver. Tlie last condition, however, is usually tuberculous in origin 
(see p. 8Sl). 

Pathology.— Tlic liver may be covered with a thick, hard and white coating of 
fibrous tissue, which can be peeled off to expose the smooth peritoneal surface. 
Perihepatitis is almost always associated tvith a similar thickening of the capsule 
of the spleen and with tliickening of other parts of the peritoneum. Extensive general 
peritoneal adhesions arc often present. 

Symptoms. — ^The condition usually occurs in the young or middle-aged and is 
compatible with good health for a very tong period. 'The most important and out- 
standing symptom is ascites. The onset is ^ncrally gradual, but it may be acute. 
Frequent tapping is required and the intervals between the performance of para- 
centesis tend to diminish and may finally be as short as a fortnight, when as much as 
a pint of fluid may be poured into the peritoneal cavity in a day. 

Oedema, espedally of the feet, is frequent in the later stages; it js generally 
cardiac or renal in origin, but may also be caused by pressure on the inferior vena 
cava, or an actual thrombosis. 

The diagnosis from cirrhosis of tlic liver is suggested by the absence of jaundice, 
long history and frequent finding of constrictive pericarditis. 

Course. — ^The course of the disease is very slow, death generally occurring from 
some intcrcurrcnt disease. The general health may remain good for a long time. 

For the diagnosis and treatment, sec Ascites (p. 721). 


BILE PERITONITIS 

The escape of bile into the peritoneum produces intense peritoneal irritation with 
symptoms ot severe shock and rapid distension of the abdomen with fluid. 

It is one of the most important complications that may follow needle biopsy of 
the liver; it also occurs after rupture of the gall-bladder and post-operatively when a 
stone has been overlooked in the common bile duct. In a few cases it appears to arise 
without any evidence of perforation or leakage from the gall bladder or bile ducts 
being found. It may remain an aseptic peritonitis or become rapidly infected and 
form turbid purulent fluid. Minor cases following liver biopsy may subside spon- 
taneously, but in most other cases treatment is surgical. 
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TUBERCULOUS PERITONITIS 

Etiology. — ^Tfae peritoneum is involved in 15 per cent, of fatal cases of tuber- 
culosis. Tuberculous peritonitis is rare in infants and uncommon after 30; the 
majority of cases occur between the ages of 3 and 20, Boys and girls are equally 
liable to the disease ; it is found much more frequently in women than men at opera- 
tions, but more frequently in men than women after death. 

Primary tuberculous peritonitis is uncommon in children and rare in adults. It 
is probably due to Infection conveyed by the intestines, whidi do not theniselrea 
become infected. More often, espedally in children, the mesenteric glands become 
tuberculous, generally without any lesion developing in the intestines, and the peri- 
toneum is infected from the glands. In males the primary focus may be the prostate, 
vesiculs seminales or testes, and tn females the disease frequently begins in the 
Fallopian tubes ; but the latter may also be infected from the peritoneum. Although 
tuberculous ulcers are found in the gut in over SO per cent, of Mtal cases of pulmonary 
tuberculosis, the peritoneum is affected in only 4 per cent, of cases. Tho peritoneum, 
the pleura and occasionally the pericardium may be involved together in the absence 
of any other tuberculous wcus. 

Pathology. — Tuberculous peritonitis may occur in three forms — the asdd^ 
loculated and obliterative. 

1. In the ascitic form, which may be acute, subacute or chronic, miliary tubercles 

are scattered over the whole peritoneum, which is free or nearly free from adhesiom. 
In chronic cases the tubercles are larger and more fibrotic than in the acute; the 
peritoneum is thickened and the mesentery is shortened so tliat the Intestines are 
tethered to the posterior abdommal wall. This form may closely resemble malignant 
peritonitis, and large effusions may collect very rapidly. , 

2. In loculated tuberculous peritonitis the fiu'm may be dear, the copdilion 
being then intermediate between the asdtic and obliterative forms, or it oiay 
be turbid or purulent. In the latter case masses of tuberculous material separatea 
from each other by adherent coils of intestine have broken down to form suppuraMg 
foci, which may erode the intestine or open at the umbilicus or even into the vagina. 

3. Chronic obliterative, adhesive or Bbtous tuberculous peritonitis may oew 
after absorption of fluid in the asdtic form or may develop primarily. No 

is present, nut universal adhesions obliterate the lumen of the peritoneum, all tne 
viscera being inextricably bound together and to the parietal peritoneum. 

In each form of tuberculous peritonitis the mesenteric glands arc genef^y caMO^ 
(“ tabes mesentcrica ”) and may break down in the centre ; the meiastinal 
may also become tuberculous. The omentum is often rolled into a solid mass, whicn 
sometimes contains caseous nodules. 

Symptoms. — Tuberculous peritonitis is sometimes completely latent, and vaij 
be dracovered acddentally during an operation for some independent disease or lor 
a hernia, when the sac may be the only part involved. ^ r -n i, uh 

The onset of abdonund symptoms is generally preceded by a period of ill h«lt • 
The patient loses weight and strength, his appetite is poor and his temperature m^ 
rise slightly at night. After a time he complains of general abdomimu 
Constipation is common, especially in the obliterative mrm. In other cases diarrn^ 
may occur owmg to tuberculous ulceration of the intestines, fismlous commumca- 
tions between adjacent coils of intestines or simple entero-colitls. The stools ar 
occasionally bulky owing to defldent a^oiption of fat caused by obstruction of tn 
lacteals by caseous mesenteric glands (see p. 610). The spleen and 1^ 
liver may be enlarged. The skin, espedally over the abdomen, is dry, inelastic an 
sometimes so pigmented that Addisoa's (&ease is simulated. In chronic 
is sometimes no pyrexia ; more often the temperature is intermittently raised, i 
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acute and suppurative cases the temperature is generally high and irregular, and the 
pulse is rapia. Traces of albumin may be present in the urine owing to pressure on 
the renal veins caused by the large accxtmulation of fluid in the abdomen or to the 
effect of the toxicmia on the renal cells. A moderate degree of anaemia is often present, 
and leucocytosis develops if suppuration occum. 

In the asdtic form the abdomen gradually becomes distended. At first it is 
tjTnpanitic, but after a time evidence of the presence of free fluid b obtained, but the 
quantity is often not very grrat. Less frequently a large amount of fluid collects 
%vith great rapidity and the sudden stretching of the abdominal muscles may cause a 
considerable amount of pam. Moderate tenderness of the whole abdomen b 
generally present. A large accumulation of fluid may compress the inferior vena 
ca\*a and give rise to cedema of the legs. The dbphragm is pushed upwards and 
respiration becomes shallow and thoracic. The sUn over tlie abdomen is shiny 
ana the veins arc enlarged. The ascitic fluid b generally clear and it often ojsgulates 
on standing. Less frequently it is turbid or blood-stained. It always contains celb, 
a large proportion of which arc lyraphoCTtes. Tubercle bacilli are rarely found, 
although thej* must be present, as the fluid may produce tuberculosis <vhen injected 
into guinea-pigs. 

In the loeulated form with suppuration the abdominal pain b generally greater. 
Attacks of colic are common, especially after cxercbe. The abdomen is distended 
and doughy. On percussion irregular Qinpamtic and dull areas are found. Large 
caseous glands and collections of pus between adherent coils of intestines may form 
palpable masses, which are immobile, tender and dull on percussion. The omentum 
can sometimes be recognised as a thidt cord stretdiing across the upper part of the 
abdomen ; the transverse colon generally forms a resonant band immediately above 
it, which helps to distinguish it from the lower edge of an irregularly enlarged liver. 
The ease \vith which the masses are felt varies from time to time with the amount of 
flatulent distension of the intestines. When an abscess b about to point at the 
umbilicus, the latter becomes indurated, red and tender. A similar condition b 
occasionally obsen'cd in pneumococcal peritonitis and in pelvic peritonitis in women. 
On rectal and vaginal examination thickened Fallopian tubes, enlarged glands or 
collections of pus may be felt 

The signs of obliterative tuberculous peritonitis arc ill-defined. The abdomen 
gives a characteristic rubbery resistance on palpation and b generally somewhat 
dbtended. Irregular masses may be felt in it, and the peristaltic waves of the small 
intestines arc often wsiblc, especially in children. Thb docs not necessarily indicate 
that partial obstruction is present, as it may be simply a result of the abnormal thinness 
of the abdominal wall. 

Symptoms of tuberculous disease of other organs, espedaily of the lungs, pleura 
and intestines are often present. Generalised tuberculosis may develop at any time, 
especially in children. Vomiting and constipation, which suggest intestinal obstruc- 
tion, may be the first symptoms of tuberculous meningitis. 

In rare cases acute peritonitis may develop as a result of rupture of a softened 
caseous gland or perforation of a tuberculous ulcer. 

When a patient recovers from tuberculous peritonitis, the tubercles and adhesions 
may completely disappear. More frequently localbed adhesions remdn, and calcified 
tuberculous mesenteric glands are often found with the radiograph, at operations and 
after death. They may give rise to confusion when the abdomen is radiographed 
on acoDimt of suspected renal calculi. They do not, however, move wth the shadow 
of the kidney with changes in posture, and the diagnosb can alwaj3 be settled by 
pyelography. The bands, which may fonn from localised adhesions, occasionally 
cause acute intestinal obstruction, sometimes not until many years after the active 
dbease has disappeared. 

Diagnosis. — In the presence of tuberculous dbease of the lungs or other organs, 
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abdominal distension, especially if ^sodated with asdtes or irregular abdomin^ 
masses, generally indicates that tubercnious peritonitis is present 'I'hc discovery of 
tubercle bacilli In the sputum, and their much less common discovery in the faeces 
or vaginal discharge, is very strong confirmatory evidence. Ascites in children and 
in females with symptoms pointing to tuberculous salpingitis is generally due to 
tuberculous peritonitis. 

Acute cases may at first closely simulate pneumococcal peritonitis or even appendi- 
citis ; but in non-tuberculous inflammatoty exudates of the peritoneum most of the 
cells are polymorphonuclear leucocytes instead of Ij-mphocytes. Ascites due to cirr- 
hosis of the liver in cliildren is almost always mistaicn for tuberculous peritonitis; 
orv the other hand, the tiscitic form of tuberculous peritonitis in middle-aged alcoholic 
individuals is likely to be mistaken for ascites due to cirrhosis. When cirrhosis is 
undoubtedly present, ascites may still be due in part to tuberculous peritonitis; a 
large proportion of lymphocytes lo the fluid ia very strong evidence in ravour of this, 
as the ascitic fluid in uncomplicated cirrhosis contains few except endothelial cells. 
In simple chronic peritonitis there is no fever and little or no pain, and the asdtic 
fluid contains few if any lymphocytes. The presence of irregular masses to^etlier 
with fluid in the abdomen generally indicates tuberculous peritoniris in chiltiren; 
but it is more frequently due to malignant disease in adults, espccblly in mal«- 
Thc history of the case and any evidence of tuberculous or of malignant disease to 
other parts of the body help to settle the diagnosis. 

Fever, inflammation of the umbilicus, and the presence of IjTiiphocj’tM 
in the ascitic fluid point to tuberculosis, whilst nodular infiltration without 
inflammation of the umbilicus, hard and enlarged glands in the groin ^or fled, 
and the presence of large, multinuclear cells or groups of cells in the cfhision point 
to cancer. 

Prognosis.— Before the advent of chemotherapy recovery took place in a 
ptopottiOQ of cases of the ascitic form of tuberculous peritonitis. NVhen localised 
abscesses developed complete recovery was rare, and when a fsecal fistula foroed 
death almost always followed. Prolonged fever, rapid emaciation and intractable 
diarrhtea were the most serious symptoms. Apparent recovery was sometimes fol- 
lowed by a relapse, generally owing to reinfection from an unnealed primary focus, 
such as a tuberculous gland, appendix or Fallopian tube. , . 

Treatment. — ^The prindples of treatment ore tlie same as for tuberculosis in 
general (see p. 1031). Complete bed rest and a nutritious diet are essential ami chemo- 
therapeutic drugs should be given for at least 3 months. Streptomycin 1*0 g. intra- 
muscularly daily can be combined with oral isoniazid 100 mg. twice or three times 
daily. Diarrhora should be treated by a non-irritating diet, and in intractable 
by opium preparations. If fatty diatrhcca is present, fat must be erduded^ from 
the diet. >Vith this exception, the' food should be as abundant and nourishing as 
possible. 

Wlien the abdominal distension in ascitic cases gives rise to discomfort P^’ 
centesis should be performed. The occurrence of intestinal obstruction is m indim- 
tion for operation, though it may not be possible to do anything useful owing to the 
extensive adhesions present and tiw danger of tearing the Intestines. I^aparommy 
is not indicated for ascites alone, (hough it is sometimes followed by surpnsmg 
improvement in the condition. 


CANCER OF THE PERITONEUM; MALIGNANT 
PERITONITIS 

Etiology. — Cancer of the peritoneum is almost alwaj-s secondary. The primay 
disease is generally in the abdomen, cspe^ly the stomach and the ovary, the pen- 
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toneum becoming involved by spread along lympliatics or blood vessels, by direct 
contact, or most commonly by malignant celb being set free and scattered widely 
over the peritoneum. The disease may also spread from cancer of the breast by the 
deep lymphatics of the chest and abdominal tral, and by lymphatics from malignant 
(Usease of the testis. 

Pathology. — Malignant deposits may form minute tubercles, larger white non- 
caseating nodules or even very large masses. The parts most generally involved are 
the omentum, mesentery and pelvis. Chronic fibrotic changes frequently occur, and 
result in the omentum being rolled up and the mesentery shortened as in tuberculous 
peritonitis. The diaphragm is often invaded wth growth, which spreads to one or 
both pleurffi. Acute or subacute peritonitis may occur. 

Symptoms. — The symptoms are caused in part by the primary disease and in 
part by the secondary malignant peritonitis. As the former is generally situated in 
the abdomen, it is impossible to distinguish between the symptoms due to the two 
causes. Malignant peritonitis generally results in asdtes ; the fluid is often blood- 
stained, but may be clear or turbid, or less frequently chylous owing to obstruction 
and subsequent rupture of lacteals. 'Ihe umbilicus is often inflltrated with growth, 
and nodules may be felt along the falciform ligament. Tumours are often felt in the 
abdomen or on rectal examination ; they arc sometimes too small to be palpable, and 
in other mses they can only be felt after the fluid has been removed. The roUed-up 
omentum may be recognised as a thick transverse cord above the umbilicus. The 
malignant masses or peritoneal adhesions may give rise to obstructive symptoms. 

Diagoosb. — ^The development of new abdominal tumours or ascites in a patient 
who is known to have cancer of the stomach or other organ is almost conclusive 
evidence that the peritoneum is involved. When there is no clear evidence pointing 
to the presence of a primary malignant or tuberculous focus, it may be dimcult to 
distinguish between tuberculous and malignant peritonitis (see pp. 718, 720). 
When ascites is present and no tumour is palpable, cirrhosis, heart failure, simple 
chronic peritonitis or portal thrombosis may be simulated ; the abdomen should be 
tapped, when a tumour often becomes palpable if malignant disease is present. 

Progoosb and Treatment. — It is rare for the patient to survive for more than 
6 months after the peritoneum becomes involved. Treatment is purely palliative. 
Considerable relief may follow paracentesis. 


ASCITES 

Definition. — Ascites is the accumulation of free fluid in the peritoneal cavity. 

Etiology. — ^Ascites b a constant symptom of simple, tuberculous and malignant 
chronic peritonitis. It occurs when there b a rise of pressure in the portal circula- 
tion ; it is alway’s present in portal thrombosis and when the portal vein is obstructed 
by a growth or an aneurysm, and portal obstruction b in part responsible for its 
presence in cirrhosis of the liver. Ascites is very common in heart failure, in which 
It is almost alwaj^ associated vnth mdema of the feet. It b in part due to the same 
causes as the mdema, but it b abo in part caused by portal congestion, and by obstruc- 
tion to the lymph flow from the thoracic duct owing to the rbe of venous pressure. 
Lastly, ascites accompanies the dropsy of Bright's disease and severe ansmios, largely 
as a result of the hypoprotemsraia which b present. 

Symptoms. — ne abdomen becomes gradually enlarged, at first in an antero- 
posterior direction, the costal margin bring pushed forward, but at a later stage the 
Dulging occurs in the flanks also. The stretching of the abdominal wall gives rbe 
to a tight sensation, which may amount to actual pain if the fluid collects rapidly. 
It causes the rausdes to atrophy and Unex atrophic® develop in the skin. The 
umbilicus becomes everted ana may form a thin-walled bladder. 
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The list in intra-abdominal ptessute caused by the accumulation of ascitic fiwd 
presses on the inferior vena cava j oedema of the legs may occur, and the obstruction 
to the renal circulation may cause albumin to appear in the urine, the quantlw of 
which is reduced owing to the loss of water in the ascitic fluids Compensatory dinu- 
tion of other venous channels results : the dilatation of the veins passing between the 
abdominal wall and those in the falciform ligament is manifested by the development 
of large and prominent subcutaneous veins around and above the umbilicus ; others 
pass irom the superficial and deep epigastric veins in the middle of the groin towards 
the costal arch, where they join the superficial epigastric and long thoradc veins. 
When paracentesis is performed, the dilated veins msappear if they have developed 
as a result of pressure on the inferior vena cava, but not if obstruction of portal veins 
is the primary condition. 

The diaphragm is pushed up ; its excursions on respiration are reduced and 
dyspncea may result. The impulse of the heart may be felt in the third intercos^ 
space; the twisting of the heart may temporarily produce a pulmonary systolic 
murmur. Cardiac irregularity, palpitation and attacks of faintness may foOow. ^ The 
upper border of hepatic dullness may reach the fourth, third or even second inter- 
costal space in front; the right base is dub !«Hnd owing to the liver being pushed 
up and the lung compressed. A pleural effusion may be suspected, but the upper 
limit of dullness is altered on taking a deep breath if it is due to the liver being pushed 
up, and the increased dullness diminishes or disappears when the patient lies on hu 
face ; in pleural effusion the dullness is hightf in the nsilJa than behind, but this is 
not the case if it is due to an abnormally lugh position of the liver. 

The pelvis and renal rwlons hold a considerable amount of fluid, so that no 
accumulauon occurs in the &nks until at least a litre » present in the abdomen. ^ 
more fluid collects, the resonant cote in the flanks is replaced by dullness, but the 
change may be delayed tf there is much gas in the colon. The level of dullness now 
gradually rises and spreads over the pubes towards the umbilicus. On tpning from 
one side to the other the most dependent part remains duU. Such shifung dullness 
may not be easy to eliat but when present b almost pathognomonic of ascites; vepr 
similar movable dullness may, however, rarely occur in Tronic obstruction of the 
small intestines when they are distended with nuid fsces and gas. 

In chronic peritonitis the mesentery may be so shortenea that the int«tines are 
unable to float on the fluid ; the fluid then accumulates in front of the miesuces, 
and the highest part of the abdomen is duU. 

A characteristic fluid thrill is felt when one side of the abdomen is sharply flickw 
by the fingers of one hand, whilst the other hand is placed flat upon the opposite 
side of the abdomen. When the patient is very fat or Uic abdominal trails eedematous, 
a similar but less marked sensation may be produced. In doubtful cases the band ot 

an assistant should therefore be pressed perpendicularly over the middle line of the 

abdomen, as this prevents the transmission of the impulse through the abdomtoal 
wall, but not through the fluid contents of the abdomen. 

When the liver or spleen » erdatEed and hard, or when an abdominal tumour 

is present, the sensation produced by mppiog the tips of the ^gers suddenly through 

the fluid on to the solid organ, whidi jumps away from them, is most characteristic. 

Diagnosis. — ^The presence of asdtes must first be distinguished from other 

of abdominal enlargement such as meteorism, pregnancy and obesity. A distended 
bladder, a very large hydronephrosis, or a big pancreatic or mesenteric cyst 
sometimes cause confusion, as may more particularly, a large ovarian tumour. The 

history of the development of the abdominal swelling may help the diagnosfe.^ 1° 

the case of an ovarian tumour, the outline of the tumour ran frequently be defin^ly 

felt, and its pelvic attachments can be recognised by vaginal exanunation. The 
antero-postcrior enlargement is greater than the lateral bulging, whereas the reve^ 

is the ciae in asdtes ; the mammal is below the umbilicus instead of at the 
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umbilicus or above ; the umbilicus, wludi js normally and in ascites an incJi nearer 
the pubes than the ensiform cartilage, is proportionately farther from the pubes ; 
and the distension on one side is often greater than the other instead of being 
uniform. 

Diagnosis of Oiuse of Ascites. — In drrhosis of the liver the fluid collects rapidly 
and the patient often appears ill and wasted. In chronic peritonitis the accumula- 
tion on the first occasion U generally gradual and the patient may be othertvise well. 
An enlarged spleen or the occurrence of hrematemesis points to drrhosis. A patient 
wth ascites due to cirrhosis alone rarely survives the performance of paracentesis 
more than a few times, as his general health has often greatly deteriorated by the 
time that asdtes develops, but this is much less true in chronic peritonitis. Tuber- 
culous peritonitis is uncommon over the age of 30, except as a complication of cirrhosis 
of the liver and when secondary to tuberculous Fallopian tubes. Evidence of tuber- 
culous disease in other parts of the body, solid masses palpable in the abdomen or 
on rectal examination, pain and tenderness in the abdomen except over the liver, 
and induration and redness of the umbilicus point to tuberculous peritonitis ; the 
fluid is generally turbid, the specific gravity is above instead of below 1*015, and 
lymphocytes are present. 

In malignant peritonitis there is generally evidence of the primary disease in some 
other oi^n, and nodules may be fell in the abdomen, in the neighbourhood of the 
umbilicus, or in the middle line above it, and enlarged glands may be present. The 
spleen is not enlarged, emaciation is generally greater ^n in cirrhosis, and, except 
when the primary disease is in the stomach, there is no hsmatemesis. Rectal and 
^•agtnal examinations are particularly important, as asdtes, which may recur very 
frequently, sometimes results from ovarian tumours. Jo a doubtful case the diagnosis 
may become clear after piraceotesb, when the large hard liver and spleen may be 
felt in cirrhosis, and an irregular enlargement of the liver, but no splenomegaly, in 
cancer of the liver. In mabgnant disease the fluid may contain cancer celb ; it is 
more often hannorrbagic than in tuberculous peritonitis or drrbosU. 

Rapid development of asdtes with enlargement of the spleen and sometimes 
hreroatemesis suggests portal thrombosb. If symptoms pointing to drrhosU are 
already present, it b probably secondary to thb, and even in their absence it may be 
seconury to latent drrhosis. 

An examination of the dfculatoty sj'Stcm and the urine should prevent confusion 
between asdtes due to drrhosis and tlut due to heart failure or kidney dbease, but 
these conditions may be assodated. 

An additional method of diagnosis in asdtes b tbe direct inspection of the abdom- 
inal vbcera, a procedure known as bparoscopy or peritoneoscopy. After the abdomen 
has been tapped for the removal of fluid 2 or 3 litres of air arc introduced. The 
abdominal wall b punctured by a large trocar and cannula, and through the latter the 
instrument, which b similar to the cystoscope, is passed into the pneumoperitoneum. 
By thb means it b possible in the majority of patients to inspect the anterior aspects 
of the liver and stomach, the anterior parietal peritoneum, the omentum, parts of 
the small intestine and the superior aspects of toe pelvic organs in female patients. 
It b sometimes possible to see the gall-bladder, parts of the large intestine, the ap- 
pendix, hernial orifices and the spleen when enlarged. Laparoscopy may sometimes 
enable the ph^idan to make a reasonably certain diagnosis of drrhosb of the liver, 
carcinoma of the stomach, malignant metastases in the liver, peritoneum and omentum, 
and various other conditions, but its value in diagnosb has proved dbappointing. 

Treatment. — Paracentesb should be performed if the accumulation of fluid 
causes serious dbcomfort or gr»tly interferes with the digestion, drculation or 
respiration. Hsematemesis is a further indimtion, as paracentesis reduces venous 
engorgement. The trocar should be inserted in rfie middle line between the umbilicus 
and pubes, or in the flank- Care must be ta^n to avoid the bladder, or the liver or 
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upleen if tlicy are very much enlarged. A trocar and tube of moderate bore «liciuld 
be used, as the very foe Southey's tubes tend to become blocked and the discomfort 
caused by the paracentesis is needlessly prolonged, 

A salt-free diet sltould be given, as ascitic fluid never rontains less than 8 g. of 
sodium chloride in each litre and if the quantity of salt taken in the day is reduced 
to 0-8 g., less than 100 ml. of ascitic fluid can collect during the same period. 

Alternatively mercurial diuretics can be prescribed, e.^. injecdon of mersaljl 
B.P. 2-0 ml. intramuscularly, once or twice weekly. Diuretics are more valuable as 
preventatives when the fluid first appears or after it has been removed tlian as cura- 
tives when a large quantity is present, as the pressure on the renal veins makes the 
kidneys less active, and an enormous quantity of fluid has to be excreted by them 
before the accumulation can disappear, whereas comparatively little urine need be 
passed to prevent re-accumulation of asdtic fluid after tapping. 

The bowels should be kept well open, but severe purging weakens the patient 
and is likely to aggravate the catarrh of the alimentary canal which is often mrcady 
present. Epsom salts, which also promotes biliary drainage, is tJie most suiublc 
aperient. High protein diet is indicated if the serum protein is low and especially 
if ascitic fluid has to be removed, since one paracentesis alone may mean the loss 
to the body of over 200 g. of protein if fresh fluid reforms. 

For the surgical treatment of cirrhosis, see p. 679. 


Thomas Hunt. 
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DISEASES OF THE BLOOD 

The blood is sometimes regarded as the mixed secretion or product of the blood- 
forraing organs. For the purposes of description and for the better understanding 
of the changes in disease, it is more convenient to think of the blood and blood-forming 
organs as composed of three distinct systems or tissues : (1) the red cells and their 
precursors, sometimes knonm as the erylhron ; (2) the white cells and the immature 
cells from which they arise ; (3) the platelets and the megakaryocytes. These three 
systems of cells exist side by side in the plasma and bone-marrow, and arc often 
affected simultaneously by disease, but they are to a large extent independent of 
each other. Before discussing separately the three systems of «IIs and their diseases, 
it will be convenient to say a few words about the total volume of the blood. 


THE BLOOD VOLUME 

The total volume of the blood is about 90 ml. per kg. of body weight, »>. some 
6,000 ml. in an average individual, or about one-eleventh of the body weight. 
Rather lower values are given by recent techniques. Of this volume the cells consti- 
tute about 42 per cent, the remainder being plasma. The blood volume is moder- 
ately diminished in ansmia; it is moderately increased in the splenomegalies, in 
leukasraia and in erythrocytosis, and greatly increased, even to twice the normal, in 
erythrsmia. There is a slight increase in oedema, due to an associated adema of 
the blood, but no change in arterial hypertension. The blood volume is moderately 
increased in pregnancy, in order to allow for the fatal circulation. Of great import- 
ance in piuctice are the conditions in which the volume of circulating blood is suddenly 
and considerably diminished. Haemorrhage, external or internal, is the commonest 
cause of a fall in the blood volume, but the blood volume may be reduced by loss of 
plasma alone in crushing injuries, bums, anaphylaxis and the dehydration associated 
with alkalosis, diabetic coma, cholera and se\’erc infections. Symptoms of shock 
quickly appear. In acute anxmia from hxmorrhage or blood destruction there is 
extreme e^austion, faintness or syncope, air-hunger, sweating and thirst. The 
degree of shock depends largely on the rate of bleeding. A sudden hamorrhage of 
1500 to 2000 ml. may be fatal, while as much as 60 per cent, of the total amount 
of blood may be lost wthout death if the hemorrhage is prolonged over 24 hours 
or more. The other important factor which determines the degree of shock is the 
extent of any associated injuries. The blood count is of limited value in determining 
the patient’s condition, for hasmodilution may lake 2 to 3 daj-s and hicraogjobin values 
around 13 g. (90 per cent.) are the rule within the fim hour of sustaining injuries, 
no matter how severe the patient’s hsmorrhage has been. In alimentary hamorrhage 
the blood urea may be raised, oiving to absorption of the effused blood, and the 
height of the rise is a fair measure of the sevens of the bleeding. 

In acute reduction of blood volume from any cause a systolic pressure below 
80 mm. of mercury', a progressive increase in pulse-rate and the development of 
crepitations in the lungs are all serious signs. Tne patient becomes collapsed, com- 
plains of thirst, the skin is pale, cold and moist, the breathing quick and shallow, the 
pulse rapid and almost imperceptible, and the blood pressure low. The kidneys 
arc inadequately supplied with blood and the output of urine may almost cease. 
The symptoms are often mistaken for heart failure, but there is no orthopnesa, venous 
7*5 
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engorgement or cedema, and they arc really due to loss of fluid from the circulation 
and stasis of blood in the capillaries. 

The logical treatment in all forms of shock is to increase the blood volume and the 
venous return to the heart in any way possible. The foot of the patient's bed may 
be elevated, the legs bandaged from the ankles to the mid-thlgh and the intake of 
fluid by the mouth increased, unless these measures ate otherwise contra-indicated. 
A careful watch should be kept on the output of urine, suppression of urine being 
particularly likely to occur in crush injuries. The patient should be kept warm, but 
not too warm, and inhalation of oxygen or oxygen plus carbon dioxide may be helpful. 
Apart from sedatives for pain, drugs are of Uttle value. Various types of infusion 
have been used with the object of restoring the blood volume to normal and it has 
thus been discovered that whole blood, plasma and serum are the most satisfactory 
fluids. Solutions of saline or dextrose produce only transient improvement Blood 
is the fluid of choice when there has been much bleeding, though in urgent cases it 
may be desirable to begin treatment with plasma or scrum to save time in typing 
and cross-matching. Pwsma or serum is the fluid of choice where there is himo- 
coacentration, as in burns. Plasma and serum must be obtained from human blood 
donors, and they may give rise to homologous serum jaundice. Efforts have there- 
fore been made to rtpTace them by synthetic colloidal solutions, of wluch dextran 
and polyt'inylpyrrolidonc arc recent examples, but solutions of this kind must be 
regardeo as still on trial. Transfusion must be begun at the earliest possible Tooment 
to prevent the patient relapsing into an irreversible state, and it must be continued 
until the blood pressure is raised to what can be regarded as a normal level. Up to 
this point it should be given as rapidly as possible, but thereafter it should be stoued 
to a drip and maintained at this level until the conclusion of operative or other treat- 
ment. If a patient is bad enough to require transfusion, he tvill usually require at 
least 1500 ml of blood or plasma. 


THE RED BLOOD CELLS 

The red blood cells ate biconcave discs with a mean diameter of 7-20 microns 
f6'7 to 7-7/i), a mean volume of 85 cubic microns (75 to 95p/*), and a mean corpuscular 
tucmoglobin content of 29 miciomicrograms^ (26*5 to 31-5yy). Their size and shape 
are adapted to the carriage of hsmogTobin and the supply of oxygen to the tissues. 
The blood of a healthy young male contains about S-5 millions of red cells per c-mnu 
and 16 g. of hsmoglobin per lOO ml.; of a healthy female about 4‘75 millions of 
red cells pet amm. and 14 g. of hamoglobin per 100 ml. The normal range of 
variation of the erythrocyte count is from a nmlion above to a million below the 
average male value, i.e. any figure bemcen 4*5 and 6-3 million red cells per omm. 
may be considered normal, and there is naturally a corresponding fluctuation in the 
hamoglobin percentage. A hamoglobin percentage below 12'5 g. (85 per cent) is 
always abnomal, though symptoma of ansnua Tately appear until the hamoglobm 
falls below 11 g. (75 per cent.). Erythroiyte* and hiemoglobm are subject to much 
less diurnal variation than the white ceUs, but significant changes may occur after 
exertion. For purposes of calculation the normal red cell count is taken as 5 roilhon 
cells per c.min., and the corresponding amount of hmmoglobin (14-8 g. per 100 ml- 
of blood) is taken as 100 percent, harmoglobin. The co/oar iWw measures the average 
amount of hsmoglobin contained in the red corpuscles of a sample of blood, and is 
calculated from the formula 

Colour mdex _ Hr^lobh per oe ^ ^ 

Number of red cells per cent, of the normal. 

'A micromicroeTam h the millionth of a nulllonth part of a gram (1 g.XlO '*). 
abbreviated by the Greek letters gamma fyy). 
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The red cells in any sample of blood are never absolutely equal, but show a 
certain amount of variability m size, or anisotytosix. The degree of variability, or 
anisocytosis, is often increased in anaemia and may be of djagnostic signiUcance. 
The mcsan ^ameter of the red cells and tbrir variability is determined by measuring 
the diameter of 500 successive red cells under the microscope on a stained thin 
smear. The results are then plotted on squared paper, with the number of cells 
counted as ordinates and the diameter of the cells as absciss®, to obtain what is known 
as a red cell diameter distribution curve, or Pricc-Jones curve (Fig. 1). Abnormal 
variability in the size of the cells will be shown by a widening of tne base of the curve. 
Cells which are larger than normal and fall to the right of the limits determined on 
healthy individuals are called macrocytes. Small cells which fall to the left of the 
limits of health are called mictocytts. A cell of normal diameter is a normocyte. The 
cell volume is obtained by centrifuging a sample of blood under standard conditions ; 
the mean cell volume is calculated from the height of the column of red cells and 
the total red cell count. As the red cells age, &ey become malformed and finally 
broken into fragments which are engulfed by the phagocytic cells of the liver, the 
spleen and other tissues. These malformed red cells are called poikilocytes. In all 
forms of an®rrua the cells put into circulation are less perfect than in health, and 
poikilocytosis more rapidly develops. 

If a sample of citrated blood is allowed to stand, the red cells will aggregate and 
fall out of suspension. This is a complex phenomenon but the chief factors are the 
concentration of the red cells and the constitution of the plasma ; ansmia and in- 
creases in globulin and fibrinogen tend to accelerate the fall. The erythrocyte sedi- 
mentation rate is increased in premancy, infections and malignant disease. 

Slood groups. — In the year 1900 Landstemer and his pupils made the surprising 
discovery that the red cells of mankind are not immunologically identical, and that 
the sera of many people contain antibodies whid) agglutinate and destroy the red 
cells of others. There are, In fact, four main blood groups, which are determined 
by the presence or absence of two agglutinogens, A and B, of which either may be 
present separately (groups A and B), neither may be present (group O), or both may 
oe present together (group ABl. Corresponding to these two agglutinogens are their 
homologous antibodies or agglutinins — anti-A (or a) and anti-B (or P) — which are 
present in the serum in reciprocal relationship to the agglutinogens of the cells. The 
following table illustrates the Landsteiner classification of blood groups and the 
distribution among the population in England. 

It can be seen that the serum of group AB will not agglutinate the red cells of 
any other group, and for this reason group AB has been called “ universal recipient ”. 
For similar reasons members of group O are called “ universal donors ", because 
their red cells contain no agglutinogen ; but blood from group O should only be 
transfused into members of other groups in extreme emergency } whenever possible 
patients should be transfused with thrir own group. It has been shown by a number 
of observers that the ABO blood groups have sub-groups, and interaction may occur 
between members of the same group. The existence of agglutinogens A^ and A 2 
is now generally accepted. For this reason the compatibility of donor and recipient 
must always be confirmed by direct cross-matching of the cells of the donor and 
the serum of the recipient. 

The four groups A, B, AB and O constitute the ABO blood-group system. It 
is now known that there are a number of other blood-group systems and these are 
of great importance in genetics, anthropology and criminology. They arc important 
clinically only in so far as the relevant antibodies may cause trouble during transfusion, 
when hemolysis may occur, or during pregnancy, when antibodies may cross the 
placenta of the mother and damage the foetus. The only blood-group systems which 
commonly give rise to trouble in this -way are the ABO and the Rh systems. In select- 
ing donors it is necessary to pay attention only to the ABO and Rh systems, but ' 
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of the other systems compatibility tests mtist be carried out with special care in 
patients %vho have had previous transhistons and may thereby have been stimulated 
to produce abnormal antibodies. The Rh system contains a number of separate 
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I'lc. 1 — Frequency distribution curves of red cell diimcters in health and disease 
(Price.Jonca curves). 

blwd groups, in the same way as the ABO system, but their nomenclature and deter- 
mination arc a matter for the expert. In routine clinical work it is sufficient to clarify 
people as " positive ” (83 per cent.) and “ Rh negative " (17 per cent) according 
to their reaction to a serum which tvas originally prepared by injecting the red cells 
of Rhesus monkeys into rabbits. People whose erythrocytes are Rh-negatlve 
capable under certain circumstances of fotming an antibody which reacts with the 
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Rh antigen. This may occur after transfusion of Rh-positive blood, but it more 
commonly happens when a woman who is Rh-ncgativc becomes pregnant with a 
child whose er^rocytes are Rh-positive. 

Experience has sho\vn that grouping is not necessary when serum or plasma is 
transfused. This is partly because the senun or plasma which is administered is 
usually a pooled product from a number of patients, but more important is the fact 
that the group antigens are not confined to the red cells but are present also in the 
body fluids and other tissues, and absorption of antibody by these agencies serves 
to protect the recipient’s red cells from agglutination when a potentially dangerous 
plasma is administered. This latter fact also explains the infrequency of symptoms 
when group O blood is transfused into patients of other groups, inasmuch as the a 
and ^ agglutinins in the plasma are not merely diluted, but to a large extent neutral- 
ised in the circulation of the recipient. Nevertheless, it should be the rule nowadays, 
when blood is transfused, to use only blood of the same ABO and Rh group as the 
recipient, owing to the risks in a subsequent transfusion or pregnancy when this 
rule is broken. The same rule applies to the intramuscular injection of blood. 

Nomettclaiure. — The red cells are formed in the bone-marrow, which can be exam- 
ined during life by the techniques of sternal puncture and marrow biopsy. The 
nucleated precursors of the red cells in the marrow are known by the generic name 
of erythrobfasts. In normal marrow the erythroblasts arc normoblasts, which subse- 
quently develop into normocytes, but in certain diseases larger forms with more 
primitive nuclei are found, the megalohlasts, which give rise to megalocytcs. TJie 
nucleated red cells lose their nuclei by extrusion or solution, but for a time they still 
contain remnants of the original basophil cytoplasm, which gives the red cell a bluish 
tinee in ordinary stained smears {dtffust basophilia or polyehromasia). Certain dyes, 
eucn as brilliant cresyl blue, when brought in O3omct with the fresh-drawn blood, 
precipitate this basophil cytoplasm In a network or reticulum, and on this account 
these immature red cells are called reticuloeytes. Fol^bromasia and reticuloc}ftosis 
are identical conditions revealed by different stains. The normal reticulocyte count 
ia J to 2 per cent A similar predpitatlon may occur in fico when poisons, such as 
lead, circulate in the blood-stream and the reticulum becomes visible in ordinary 
preparations (J>unctate basophUia). 

Blood diseases may be due to causes originating outside the blood-stream and 
the bone-marrow and on this account we refer to many of them by names which 
merely describe the type of reaction or blood picture. Thus, aniemias may be de- 
scribed as hemorrhagic, hemolytic or aplastic in type. According as the colour index 
is high, normal or low, they are described as hyperchromic, orthochromic or hypochromic. 
They can also be classified by the sire of the red cells into macrocytic, normocylic 
and microcytic anemias. These two sets of terms correspond roughly with each other, 
but they axe not absolutely interchangeable, and each should be used strictly according 
to definition. The description megaheytic is best confined to cases of anemia in 
which the marrow is megaloblastic. 


THE SYMPTOMATIC AN2EMIAS 

Synonym. — Secondary Hypochromic Anemia. 

Definition. — A symptomatic anxmia is one which arises in the course of some 
other well-defined disease. The colour index is usually low and hardly ever above 
unity. In the rare cases in which the colour index rises above unitj', the disturbance 
of the erythropoietic tbsues is usually so profound that for practiad purposes all the 
megalocytic ansmias can be regarded as actual dbeases of the erythropoietic tissues. 

Etiology. — ^The most obvious cause of an%mia is haxnorrhage : acute hemor- 
rhage occurs most commonly from trauma, bleeding from the alimentary tract and 
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the accidents of childbirth ; chronic hxmorrhage is often due to hemorrhoids, menor- 
rhagia and, in tropical countries, hookworm disease. Hemol^is is a rare event, 
but it may be induced by chemical poisons, such as suipbanilamide and arseniuretted 
hydrogen, or by infection by hamolytic organisms, such as the Streptococcus pyo- 
genes or the Clostridium tce/cAiY, or by malaria, Acute infections rarely produce 
much anosmia, but severe anosmia may develop in protracted septic infection, acute 
rheumatism, rheumatoid arthritis and other subacute or chronic infections, such as 
typhoid fever. Focal sepsis is seldom responsible for an anremia. Tuberculosis 
causes little ansmia until the later stages, when hiemorrhage, suppuration or intestinal 
ulceration have occurred. Syphilis also is rarely the cause of ancemia, except in the 
more florid stages, from involvement of the Hver, or from paroxysmal haimogloblo- 
uria. Malaria has already been mentioned. Of the toxmmbs responsible for anaimia, 
nephritis and lead poisoning arc the most important. Malignant disease is one of 
the commonest causes of ansmia; it may act in various ways — hsemorrhage fcora a 
malignant ulcer, cancerous cachexia, and invasion of the bone»marrow. Anaimia 
whidi is due to mechanical limitation of the bone-marrow by tumours or tumour-like 
conditions, such as leukxmia, Hodgkin's disease, infective granulomata and kala-azar, 
is sometimes described as myelophthisic anxmia, but this is an incorrect and unneces- 
sary use of a word which is one of the synonyms for aplastic anxmia. 

Pathology. — ^Two factors can be distinguished in these symptomatic atuecruu. 
The first is loss of blood by hiemorrhage or hamaolysis. This leads to hyperplasia 
of the bone-marrow, and an outpourinc of new red cells to repair the defioency. 
The colour index is low, because h«raogIobin regeneration lags benind the restoration 
of a normal cell count, and the reticulo^e count is increased to 5 or 10 per cent, 
or higher. Chronic and repeated hxmorrhage may so exhaust the hxmatinic Tcserves 
that the body cannot repair the hxmoglobin deficiency, the onxmia remains torpid 
and the reticulocjte count Is low; rapid recovery occurs on the exhibiuop of laree 
doses of iron. The second factor in the symptomatic anxmias is depression of tne 
erythropoietic tissues by toxxmia. Hxmopoiesb may be inhibited without much 
structural alteration in the marrow, but in other cases the marrow becomes hypo- 
plastic and may even degenerate completely. The output of new red cells is dimin- 
ished, the reticulocyte count is low and the colour index a little below unity. Usu^y 
increased blood destruction and diminished blood formation are present in varying 
degree, and the blood picture is modified accordingly. The white cells and platelets 
are normal or increased in number, unless the marrow is greatly depressea. The 
other tissues generally show anxmia, cederaa and fatty change. 

Symptoms. — The symptoms, other than ^ose of the primary malady, depend 
on the speed with which the anxmia develops, and in acute anaemia from bxmorrnage 
or blood destruction there may be actual shock. In chronic anxrma, on the other 
hand, it is surprising how well the patient may feel and no complaint may be made 
with a hxtnoglohin of 40 per cent. Inquiry elicits such symptoms as dj’Spncea, 
palpitations, anginal pain, fainting attacks and tedema of the extremities. The pallor 
IS best seen in the conjunctiva? or the palate; the skin is a bad guide, for it is often 
pale when there is no antemia, and sunburnt and deceptively healthy when anxrma 
IS severe. The pulse is rapid and the heart dilated, and sj'stolic murmurs may be 
audible over the mxcordiura. 

Diagnosis. — ^The cause of a symptomatic anxmia may be obvious, but on the 
other hand, it may demand the most searching overhaul of the patient wth all the 
resources of a modem hospital. Attention should be particularly focused op the 
alimentary tract, as conditions such as diaphragmatic hernia, peptic ulcer, cardnoma 
of the stomach or bowel, polypi and hxmorrhoids may exist with no other symptom 
than anxmia. 

^ Prognosis and Treatment. — The prognosis and treatment are those of the 
primary disease. In acute anxmia tl« patient should be transfused if his condition 
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is critical. In chronic hsemorthagic ansmia iron is of great value. In the majority 
of the symptomatic anemias it b possible to produce a normal blood picture for a 
time by transfusion, and so bring the patient into condition for operation or similar 
treatment, but iron and liver have little effect if the cause of the anjsmia is not removed. 


THE DEFICIENCY DYSH^MOPOIETIC ANEMIAS 

An important group of anarmas b due to a defective supply of raw materbis for 
blood formation. As these amemias are the result of a disturbance in the growA of 
the red cells, they are called dysheemopoictic. Absence of cyanocobalamin or folic acid 
gives rbc to a megaloblastic reaction in the marrow ; the megalocytes which result 
are treated by the body as abnormal cclU, and anaemia develops which is in part due 
to dbturbancs of blood formation, in part to increased destruction. Iron and traces 
of copper are needed for the manufacture of hxmoglobin. The balance between 
the absorption of iron and the needs of the organism is a delicate one and it easily 
breaks down under conditions of malnutrition or the demands of growth and repro- 
duction. In these drcumstances hxraoglobtn production becomes defective and a 
hypochromic antemia develops. There is no memolytic component in the an xm b 
of iron dcfidcncy. Vitamin C and thyroxine are also essential for blood formation. 
In their absence there is a general d^ne of haematopoiesis, rather than a specific 
variation from the normal. Both the latter conditions arc frequently complicated 
by hsmorrhage and iron defidency, but if this does not happen, hypothyroidism 
may produce a macrocytic ansmia which closely mimics pernicious anaemia. La^ 
of protein is an important factor la the ansmia of malnutrition, though it b usually 
complicated by other defects in the diet. The dyshsemopoietic ansemias arc fre- 
quently associated with glossitis, gastro-iotestinal disorders and degeneration of the 
nervous The reticulocyte count b low, and the white cells and platelets 

are normal or diminished. Remission of the disease is attended by an outpouring 
of reticulocytes in numbers directly proportional to the extent of the hyperplasia 
of the bone-marrow. This is called the reticulocyte criris. 


1, ANiEMIA OF IRON DEFICIENCY OF INFANTS 

Synonyms. — Nutritional Anieraia of Infants; Anwmia of Prematurity. 

Antemia of moderate degree is present in practically all infants, whether fed by 
the breast or artifidally. It may become very severe, especially in twins and premature 
babies, who come into the world with a small store of iron, or after intercurrent 
infection, or when suckling is protracted beyond the normal period. It disappears 
spontaneously on the adoption of a mixed diet, and ft appears to he a pure minerai 
deficiency, resultant from the low bon and mineral content of the milk, and reparable 
by inorganic salts of iron. In severe cases the hsemoglobm is reduced to 5 g. (30 per 
cent.) or less. The colour index b low. Death nuy occur, especially when the an$mia 
is exacerbated by intercurrent infection. Repab of the ansemia is followed by in- 
creased resistance to infection. Treatment is by iron and ammonium citrate, in a 
dosage of gr. 4^ to 9 daily. Ferrous sulphate, gr, 3 t.d.s., or reduced iron, gr. 1 t.d.s., 
may also be used. It is essential to accustom the infant to the iron slowly, as the 
sudden administration of the full dose may cause colic and diarrhsa. For thb reason 
adminbtration is started very gradually, particularly in young infants. In bottle- 
fed babies the solution of bon and ammonium citrate b added to the milk, or pro- 
prietary foods containing bon are used. The mother should be warned that the 
stools will be dark. There are few babies, wbetijer breast-fed or bottle-fed, who are 
not improved by the prescription of iron. ' ' 
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2. ANEMIA or IRON DCl-ICICNCY OF ADULTS 

Synonyms.— Idiopathic Hypochromic Anamia ; Chlorosis and Late Chlorosis. 

Definition . — A clironic anamia of low colour index occurring almost cxclusncly 
in women and assodated frequently with glossifis and achlorhydna. 

Etiology. — ^This is the commonest of all the idiopathic ansmias, occurnng typic- 
ally in women between the ages of 20 and 50. The reason for its appeaianct in 
them is the loss of iron in menstruation and pregnancy, and it therefore becomes 
more frequent in the later years of the reproductive epoch. Moreover, women trad 
to eat less iron-containing food than men, though they require more iron. There 
is a small but well-defined group of cases in adolescent males, often fust recognised 
on examination for military service; these arc presumably boys who have outgfov.Ti 
their intake of iron. Tlie rSle of achlorhydria in producing defidency of iron is still 
disputed but it b undoubtedly less important than W3S at one time assumed. It is 
now generally believed that when achlorhydria occurs in the anremia of iron deficiency, 
it is the result rather tlian the cause of the dbease, though no doubt a vicious circle 
develops in which anatmia predbposea to achlorhydria and achlorhydria to anamis. 
The various epithelial lesions such as koilonychia, glossitis and atrophic gastritis can 
thus all be regarded as the effects of defidency of iron, though achlorhydria differs 
from the others in being mote frequently irtevereiblc. An important group of cases 
is the sequel of partial gastrectomy ana similar operations on the stomach. Here, 
again, the important factors are not the neutralisation of the gastric secretion, but 
the impaired appetite, the by-pasdng of the duodenum and the hurry of the meal 
through the jejunum ; iron b best absorbed in the duodenum and upper jejunum. _ 

Patholo^. — The bone-marrow is moderately hyperplasric, and microscopic 
examination shows an increased number of normoolasts and a decreased number of 
cells reacting to stains for iron, spleen is moderately enlarged by a simple hyper- 
plasia. The epithelium of the tongue and pharynx may show a leucopbkial degenera- 
tion. In patients with achlorhydria there b a diffuse chronic gastritb which event^lly 
leads to atrophy of the mucous membrane of the stomach. The other organs e-thibit 
the effects of a sinmle anretnia. 

Symptoms.— Symptoms may first be complained of after a pregnanqr, or an 
influenzal attack, but careful enquiry often elicits the information that the patients 
were alwaj’S pale, or that they have previously come under medical care for anamia. 
Symptoms fall into two categories. First there arc those due to anemia; general 
wealmess, headaches, palpitation and dyspnoea; pnccordial pain on exertion is com- 
mon and may be of anginal severity; sUgnt ccdcina of the ankles occurs, but anasarca 
or ascites is unusual. The second category of symptoms b composed of those due 
to dyspepsia, probably the result of gastritis : lack of appetite, epigastric pain and 
distress, retching and vomiting after meals, flatulence and bilious attacks ; constipati®*' 
is frequent, but diairhcca b unusual. 

The facies b often pathognomonic^ the sallow, wrinkled face and prematurely 
grey hair contrasting with the smooth, white and transparent body skin. The nails 
are frequently brittle and painful, and occasionally they are hollow and depressed 
like a spoon (koilonychia) ; on cute of the arucnlia the new nail exhibits the not^ 
contour and consistence. Glossitis fa present iA about half the cases. It is ohfl 
painless and unknown to the patient, but, on the other hand, it may be the chief 
complaint. In the active stages the tongue fa reddened and excoriated, and vesicles 
may appear and break down to form shaUow ulcers. In the chronic and quie^*'^ 
stages the filiform papill* are destroyed, leaving & smooth bald tongue. The inflom- 
tnation may spread to the buccal mucosa and to the corners of the mouth, the imndi- 
tion known as angular stomatitis. Pas^g backwards to the pharynx, it produces 
huskincss and a most troublesome dy’spha^a, which tnay be the presenting symptom 
(the Plummer-Vinson syndrome, sec p. 542). The spleen is palpable in less than 
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10 per ccsit. oi cases of idlopatliic Jjypochromic anarmia and is rarely greatly enlarged. 
The oUicr signs are those of anxmia. There arc no changes in the spinal cord, but 
functional ncr\-ous disorders, nervous breakdowns, aphonia and pruntus frequently 
occur. The menses arc often scanty by the time the anxmia has developed but they 
may be hc.a ^7 after treatment with iron or in women nearing the menopause. 

^ In about 50 per cent, of cases there is achlorhydria after stimulation Avith hista- 
mine but in contrast to pemidous anamia Castle’s intrinsic factor is preserved. 
Achlorhydria is more common in the later age groups and it can be attributed to 
an acceleration by iron deficiency of the normal increase of achlorhydria with age. 
It usually persists v,hcn the anxmia is cured but free hydrocliloric acid may return. 
The colour index is low, and the red cells arc usually smaller than iiormd. It is 
essentially a lixmoglobin deficiency, and often the red cell count is little below normal. 
'I’he >vlute cells and platelets arc normal ; an occasional normoblast may be present. 
Reticulocjtcs arc witliin normal limits, and van den Bergh’s reaction is negative. 
The scrum iron is low. A typical count is : red cells, 3,500,000 per c,mm.; hxmo- 
globin, 5 g. (35 per cent,); colour index, 0-5; wliitc cells, 7000; differential count, 
normal. On treatment with iron there is a reticulocyte crisis, most marked in the 
roost anamiic cases, hut seldom exceeding IS percent., the red cells are rapidly restored 
to the normal number, and the hxmoglobtn is more slowly regenerated. There may 
be a transient crj'throcj'tosis during the recovery phase. 

Complications and Sequeix, — Tlic Plummer-Vinson syndrome is the most 
important complication, occurring in about 15 per cent, of cases. The changes in 
the epithelium of the tongue and pharynx predispose to maJiginant disease, and 
epithelioma of the tongue and carcinoma of the hypopliarynx develop in a few in- 
stances. There is a risk of transition into pernicious anxmia, most marked in women 
with a family history of that disease, but in my experience the risk is not great. 
Indeed, if an iron-deficiency anxmia ^ves place to a megaloblastic anxmia, the first 
thing to suspect is steatorrlicra. 

Diagnosis.— Care should be taken to exclude otl^ causes of anannb, more 
especially malignant disease, and it is rvjse to rftnfmbcfriiat idiopathic liypochromic 
anxmia is uncommon in nules and in fcmdCs'^t the mcnopauae. The pallor is 
sometimes mistaken for that of myxoidftiw, and indeed it is a common mistake to 
diagnose myxxdema when it is not ptt^nt and miss it when it U. 

The symptoms may suggest pertficious anxmia but tlic blood picture and marrow 
findings are quite distinctive. Iccn is enlarged the differentiation from splenic 

anxmia may present some diffi^lty. in splenic anxmia the enlargement of the spleen 
is greater, there is often a^tory of jaundice or hxmatemesis and there may be signs 
of liver damage or portajf^ypertcnsion. In the absence of such symptonos the patient 
should first be treated^.jjl, large doses of iron, when both the anxmia and the splenic 
enlargement will dis^p^ar if the correct diagnosis is idiopathic hypochromic anamiia. 

Cotirse and ©^gnosis.— The dbcase is chronic, and the average duration o! 
symptoms beforo^reawent is 5 years. It is rarely fatal, but in the absence of proper 
treatment man/ patients remain invalids for years. There is a strong tendency to 
relapse, whic/ can only be avoided by re-examination at intervals or by persisting 
w ith a small /osc of iron. 

_ Treatm/jjt, — ^xhe patient should be encouraged to tAe a wcll-bdanccd diet, 
with adware protein and vitamins. Medical treatment is by large doses of iron 
cithir ferrous sulphate in tablets of gr. 3, t.d.5., p.c„ or a mixture con- 
taimn/ ammonium atrate, gr. 20, tiSj p.c. In i^ses avhieh are resistant 

'? >T(itraent these doses can safely be doubled. If ^ere is intolerance, other prepara- 
such as ferrous gluconate or coUoidal feme hydroxide may be tried. Tablets 
convenient but fluid preparations are sometimes rnorc elBcaaous. Liver, stomacli, 
f”Jie acid and cyanocobalamn are of no value m iron deficiency and blunderbuss 
P/ieparations containing iron plus these substances are to be condemned. Iron can be 
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given intravenously, the usual preparation for this purpose being the saccharated oxide 
of ifon. With this it is possible to rise by graded steps from an initial dose of 2S to 50 
mg. Fe a day to a maximum dose of 100 to 200 mg. Fc a day intravenously and m 
to satisfy within a week or 10 daj-s the calculated deficit in drculating hxmoglobia 
and stores of iron. As is true of all fonns of intravenous therapy, intravenous iron 
is not entirely free from danger and the following comments may be made. If iron 
is not effective by mouth, it is unlikely to be effective parenterally ; the only important 
exception to this rule is stcatorrhoa. Most iron salts are bigUy toxic on parenteral 
adrrunistration, and only preparations wWch have been spedScaliy manofactoed 
and tested for intravenous injection should be used. Apart from failure of absorption 
in steatorchcea, the chief use of iattavenous icon is in patients who cannot tolerate 
iron by mouth ; such intolerance is most commonly observed in anaunia after gastro- 
intestinal operations. Transfusion should seldom be necessary in the anaemia of 
iron deficiencj'. In younger subjects menorrhagia may be relieved by rest at the 
periods, but after 40 it is usually more intractable, and if it persists then, it is advisable 
to induce an artificial menopause by means of operation or irradiation. If dysphagia 
is troublesome, it is probably best treated by dilatation of the stenosed area in the 
hypopharynx or upper (Esophagus under direct vision through an osophagoscope. 

3. PERNICIOUS ANEMIA 

Synonym. — Addison’s Ansmia. 

Deffaitioa. — A disease characterised by atrophy of the mucosa of the body of 
the stomach, megaloblastic anmmia and a tendency to degeneration of the spinal 
cord, which pursues a remittent course, and which is invariably fatal unless appropriate 
treatment is instituted. . 

Etiology.— The disease is most common betiveen the ages of 40 and 60, mough 
analysis shows that it becomes rdaiively more frequent in each decade It 
rare before the third decade, and the diagnosis should not be accepted in a child or 
young adult until other causes cC.megalob!astic antemia have been excluded. It is 
a disease of the white races and is'rarcly seen in people of pure Asian or 
stock. There is a hereditary proclivity, wjuch probably depends on an inhenw 
predisposition to atrophy of the gastric mucosa. Not only pemirious anamia emt 
also achlorhydria is believed to occur more conimonly than normal in the reUuvtf 
of those affected by the disease. Recent statisti^,BUggest that penaaous ananus 
is more common in women than men. i. • ^ 

Megaloblastic degeneration of the bone-marrow was first feature emphasis 
by students of perniaous anaimia. Later it was learned thH tlus was conmon » 
group of related ansmias, of which pernicious anamua U on^one member. ^ , 
distinctive lesion of pernicious anaemia, wWch no treatment _ 

the secreting epithelium of the body of the stomach, and a^ylia *'^fferent 

This atrophy is apparently not secondary to inflammation and it is ? j-’j 

from the chronic atrophic gastritis which is found in other forms'Yf^™ ^ 
and in the anjEuua of iron deficiency. It is usually an age change 
hereditary predisposition but it appears sometimes to result from endoK°® 
ances such as hyperthyroidism, myxcedcina and pituitary insufficiency, 
panied by a failure on the part of the stomach to secrete a ferment-like^ 
described by Castle as the intrinsic factor. Intrinsic factor is necessaiy for 
tion of cyanocobalamin, which is thecarfn'ftstc/actor. In the absence of cyanocob^.^ 
the bone-marrow undergoes mwaloblastic degeneration and degenerative clukj^ 
occur in the spinal cord and per^henil nerves. A deficiency disease of this 
known as a conditioned dejidency. In pernicious ananuia it can be demonstrated? 
suitable techniques that there is no intrinsic factor in the gastric juice, that cyano<? 
balamm U not absorbed from the int^tine, and that the iW* ' nnocobalajnin i^ 
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the plasma is much below normal. An apparent objection to explaining pernicious 
aiuemia in terms of loss of intrinsic factor is the fact that patients do not always 
develop pernicious anamia after total gastrectomy. The reason for this is probably 
that the body normally has large stores of < 7 anocobalamin and after total gastrectomy 
the patient may not live long enough for these stores to be exhaiisted. 

When folic add was isolated, it was discovered that all the megaloblastic anasmias 
respond to it. Although penndous anzemia responds to folic add, the repair of the 
aniEinia is not so satisfactory as with cyanocobalamin ; the spinal lesions are not 
improved and may indeed be aggravated. It would appear that cyanocobalamin takes 
part in the chain of processes concerned in the manufacture of blood cells, and here 
it can to a large extent be replaced by folic add. On the other hand, megaloblastic 
which are due to deficiency of folic acid cannot be cured with cyanocobalamin. 
This suggests that folic acid tests at a later stage of the manufacturing process than 
cyanocobalamin. Cyanocobalamin is also necessary for the nutrition of the long 
neurones of tlie postero-Iateral columns of the spinal cord and here it cannot be 
replaced by folic acid. The megaloblastic anemias can be arranged in a spectrum 
according to their response to cyanocobalamin and folic acid. 

(а) Addisonian pernicious antemia . — A pure defidency of cyanocobalamin due to 

absence of intrinsic factor. 

(б) Fish tapetoorm ancemta . — A pemidous type of anamia nuy be assodated 

with mfestation by Diphyllobothrium latum. Apparently the worm diverts 
cyanocobalamin from the host Subacute combined degeneration may occur. 

(e) Intestinal stenosis and intestinal anastomosis . — Megaloblastic ameroia may occur 
when there is stenosis or stagnant loops of small intestine. In these condi- 
tions the absorption of both cyanocobalamin and folic acid may be affected. 

(d) Steatorrhcea.'^Me^oblestic anaemia Is almost the rule in sprue (p. 623) and 

a similar amemla may occur in o^er conditions in which the absorption 
of fat is impaired, such as cceliac disease, Idiopathic steatorrhcea, pancreatic 
disease and gastro-colic fistula. The defect is usually in the absorption 
of folic acid. 

(e) Nutritional macrocytic an<smia . — ^This condition is rare outside the tropics 

and is therefore considered on p. 475. Not all these anamias are 
megaloblastic. When they ar^ they are usually due to defidenty of folic 
acid, though a primary defidency of cyanocobalamin has been seen in 
vegetarians who have eschewed eggs and dairy products. 

(/) Megaloilastic ancemia of infemey . — ^A rare condition seen only in artifidally-fcd 
babies and due to lack of folic add. 

(g) Perniciom ancemia of pregnancy . — Sec p. 749. 


Megiloblastic aniemia has been scribed to cirrhosis of the liver, but tBs Is prob- 
ably the coinddence of drrhosis with pemidous anamia or nutritional nnxwh. A 
few cases of unexpldned megaloblastic anjemia have been described under the head- 
ings of achrestic, idiopathic or refractory m^aloblastic anxmia; such cases are 
extremely rare, and the majority of patients diagnosed as having pemidous anxmia 
with normal gastric secretion are really suffering from unrecognised steatorrheea 
Pathology.— The remainder of this section deab with Addisonian pernicious 
anxmia. Few patients now die of untreated pemidous anxmia. In such cases the 
main changes seen at necropsy arc a n x mia, deposition of iron in the tissues, and 
megaloblastic hyperplasia of the bone-manow. To demonstrate the changes in the 
, stomach, the tissues must be fixed immediately after death. 

- . Sjrapto^.— Patients with pemidous anxmia are not infreouently well built 
ewith broad faaes, short dem chests and wide sub-costai angles; the hair is often 
isrematurely grey, and the aim may be pigmented. Symptois fall into three main 
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categories, according as they are due to changes in the blood, tlie alimentary tract 
or the nervous system. The anmnua may be profound by the time the patient presents 
himself for treatment and the red tell count may even fall belo-w 1 million. Dyspnoa, 
weakness, palpitations and signs of heart failure appear. A lemon-ycIIow colour of 
the skin was common in the days before liver tlierapy was introduced, but now tiut 
patients come under effective treatment early, it is not often seen. The same is true 
of splenomegaly, which requires considerable time for its development and is now 
found in only about 5 per cent, of untreated patients. The temperature may b« 
slightly raised. Angina may occur from impoverishment of the blood supplied to 
the licart, and intermittent claudication from similar effects in the limbs. The liver 
may be enlarged. The urine contains much urobilin and often a trace of albumin. 
Alimentary symptoms constitute an important chapter of the disease. Glossitis of 
the type aescribed in idiopathic hypochromic ansmia occurs in over SO per cent of 
cases, but curiously enough there is no tendency to involvement of the pharjm, 
or to dysphagia. It may precede the anrcmla by some years. Achlorhydria is an 
invariable symptom, and pepsin is greatly reduced or absent. Achlorhydria has many 
limes been demonstrated before the onset of the anarmia, and It persists when the 
blood has been repaired. Dyspepsia is frequently present, with flatulence, ill-dcSned 
generalised abdominal pain, soft bowel movement and recurrent attacks of dianhora. 
The dyspepsia js partly due to the achlorhydria, but it is greatly aggravated by the 
anaemia ; if it persists after repair of the anemia, carcinoma of the stomach or disease 
of the gall-bladder should be suspected. Nervous symptoms, due to subacute com- 
bined degeneration of the spinal cord, are an integral part of the disease, but for 
convenience they are descrioed elsewhere (p. 1550). Mental symptoms appwf to 
a small percentage of cases ; they arc usually delusions of persecution, and the patimt 
swears that he is being poisoned by his relatives or Lis pbysidan. Exceptionally 
such patients become scuporose and die in coma, even though their nnsnua is not 
profound. , . 

The cardinal feature of the blood picture is megalocytosw. By the time tne 
patient seeks medical advice tlie red celU arc often less th^ 2 millions per fcOini.i 
and counts of the order of half a million have occasionally been obtained. Hemo- 
globin is not reduced to the same extent as the red corpuscles and the colour index 
IS above unity. The mean diameter of the red cells averages about 8‘3 micmns, 
there is much anisocytosis and poikilocytosis. Reticulocytes are within normmlinuts 
except during a remission, spontaneous or induced. Normoblasts and megaloblasts 
are often present, more especially in the agonal stages of the disease and dso on the 
inception of veiw active treatment ; they arc rarely present in the peripheral blood 
in mild cases. The scrum is bromush-yellow, and the indirect van den Bergh re- 
action is positive. The white cells arc reduced in number, an average count being 
about 4,000 ; the decrease is chiefly due to diminution in the granulocytes and me 
monocytes. The neutrophil cells arc of an old type, many having 5 or more lobes 
to their nucleus, and occasional giant neutrophils and myeloiytes are present. Platelets 
arc scanty. The marrow smear shows megaloblastic hyperplasia. , 

«vi 'stfixpiwa vme tme Pi i&ie most constant leatures oi "te 
disease, which was nevertheless usually fatal in 1 to 3 years The cause of the remis- 
sions IS uncertain, but they are possibly related to phasic changes in the bactenil 
flora of the mtestme, which affect the absorption of cyanocobalanm and folic aad. 

Since effective treatment was introduced, com- 
mfrequent. The inddence of subacute combined degenera- 
who P" hemorrhages may be seen in patiene 

thouph thev purputs and hffimorrhage are unu^l. 

? V f Com and venous thrombosis oecaston- 

SL dmLfhe nil 1 1 - '»ith pemidous ansHnia have about 

tntee tiraes the normal liabiltty to cattanoma of the stomch. This risk should new 
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thelcss be kept in its proper perspective, for as Jennings has shown, it means that 
whereas the annual chance of a man in his fifties developing cancer of the stomach 
b 1 in 1000, in pernicious anemia it is 1 in 300, It b a cunous fact that the cancer 
does not usually develop in the fundus and body of the stomach, where the patho- 
logical changes of pernicious amemia are locatised, but more commonly in the pyloric 
region. 

Diagnosis. — The dbease is often suggested by the triad of symptoms glossitis, 
anemia and acropanesthesia in a patient in the appropriate age group, and it is 
confirmed by the blood picture. It is, nevertheless, not uncommonly missed in 
the elderly, the parchment skin and the general enfeeblcment being regarded as the 
inevitable concomitants of age. Such mbtakes can be avoided by thinking of the 
possibility of ansmia and testing the hxmoglobin. In cases of doubt Uvo questions 
should be ansivered. The first b whether the ansmia is megaloblastic; this can 
be decided by marrow puncture. The second b whether it b Addisonian pernicious 
ansmla. In true pernicious antemla the test meal reveals achlorhydria, and other 
causes of megaloblastic anxnua such as steatorrhcea are absent. In making the initial 
dbgnosls it is %vise to have a barium meal to exclude gross alimentary dbease in general, 
and cancer of the stomach in particular. Aplastic ansmia may be mistaken for 
pernicious ansmia, but treatment with cyanocobalamin is unsuccessful and the marrow 
b found to be aplastic. Aleukatmic leukremia and chronic hsmolytic ansnua can like- 
wise be difierentiated by careful analysis of the symptoms, the blood picture, and the 
marrow smear. In the absence of severe coropbeations, anasmia which does not re- 
spond to cyanocobalamin in effective dosage is almost certainly not pernicious ansmfa. 

Prognosis.'— The gastric lesion appears to be incurable, but with adequate and 
regular treatment the ansemia is cured, spinal symptoms completely arrested and the 
patients live out the normal span in fuU health. 

Treatment.— As the treatment of pernicious ansmia is a form of substitution 
therapy which must be continued for the rest of the patient’s life, it should never be 
embarked on without confirmation of the diagnosis. In cases of doubt this means 
marrow puncture and test meal. If doubt still remains, the patient should be referred 
to an expert hematologist. Preparations containing a farrago of iron, liver, stomach, 
vitamins, etc., should never be employed, for in me very rare cases in which more 
than one hsmatinic principle b requii^, they should be added seriatim and m ade- 
quate dosage so that the effects of each can be a^essed. On instituting successful 
treatment in a patient with pertucious amemia there b a reticulocyte crisb, which 
reaches its mayimu m bettveen the tenth and foorteeath days with oral therapy, and 
between the third and the seventh days with parenteral therapy. The peak is directly 
proportional to the severity of the ansmia, and values of 30 to 40 per cent, are by no 
means uncommon. The blood and the general condition of the patient are gradually 
restored to normal, glossitb becomes quiescent and the surface of the tongue may 
be reclotbed with fihform papilla. The nervous symptoms improve more slowly, 
and gross spastic paralysis b unlikely to be repaired. 

The modem treatment of pernicious atuemia can almost be summed up in the word 
cyanocobalamin. A dose of 100 microgranunes b injected intramuscularly weekly 
Until the red cell count is normal and the maximum dinical renussion has been 
obtained. Double this dosage should be given if there are neurological complications. 
Por maintenance treatment a dose of 50 microgranunes is injected once a fortnight ; 
in neurological cases the maintenance dose should be 100 microgrammes once a week 
for as long as improvement seems able to occur, i.e. from 6 months to 2 years. Better 
effects are obtained with small doses frequently than with large doses at longer inter- 
vals, but many patients remain well with doses of the order of 50 microgranunes every 
3 weeks or 100 microgranunes every month. Two innovations have recently been 
suggested in the use of cyanocobalamin. AIoBin and Ross state that a mueb higher 
initial dosage should be used to replenbh the body stores. They advbc 5 ’ 'w 
24 
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of 1000 roicrogrammes in the first week or two of treatment, followed by a mainten- 
ance dose of 50 tnicrogrammes fortnightly, or 100 mlcrogrammes monthly. Although 
intrinsic faaor has not yet been is^ted in a pure form, a number of comment 
firms have prepared tablets containing CTanocobalamin, plus a concentrate of intrinsic 
factor for administration by mouth. This, of course, is merely a refinement of the 
otiginal treatment with d^iccated stomach. Oral treatment is more expensive than 
cyanocobalamin by injection, and it places a greater strain on the patient’s co-operation. 
It should therefore omy be employed when treatment by injection caiuiot convenierjtly 
be arranged. 

Cyanocobalamin appears likely to replace all forms of liver in the treatment of per- 
nicious aoannia. The use of folic acid is contraindicated. Hydrochloric add is 
rarely necessary, for if dyspepsia persists after repair of the ansmia some cause other 
than achlorhydria should be suspected. Sometimes while the red cell count is rising 
or during maintenance treatment the patient may develop a hypochromic ansmia 
requiring iron therapy. Apart from patients in the initial phase of treatment and 
women who are still menstruating, iron deficiency is rare in pernicious aiuemia and 
it should always suggest steatorrbsa or a complication such as cardnoma. 

The action of cyanocobalamin is prompt and regeneration of the bone-marrow is 
apparent within a couple of hours of injection. Transfusion is therefore hardly ever 
required and it should be withheld if at all possible, in view of the danger of pre- 
cipitating acute heart failure in patients who are profoundly anarmic. In a patient 
with an initial red cell count of 1 million, the count will rise to 3 million in 2 to 3 weeks. 
The degree of activity should be determined by the patient’s feelings. Pernicious 
anasmia occurs in elderly people who do not tolerate strict confoeroent to bed well 
and if there are no signs of heart failure, there is no point in keeping them there. 
A full mixed diet is allowed. There is often a tendency to put on weight excessively 
io remission and this should be avoided. Regular blood examinations should be 
carried out at least once eve^ 3 months. If the patient falls to get back to a normal 
count or if a patient who is doing well relapses while on the same maintenance dose, 
a complication such os hypothyroidism or carcinoma should be suspected. In the 
absence of indications of tms kind repeated radiographic examinations of the stomach 
are not necessary. In general, few things in medicine arc as satisfactory as the treat- 
ment of pemiaous anmmia, and patients should be expected to live a life of full 
activity. 


APLASTIC AN/EMIA 

Synonyms. — Aregenerative Anmnia ; Refractory Anaemia ; Panm)elopathy. 

Definition. — Aplastic anzmia is produced by aplasia of the bone-marrow, which 
results in reduction or total failure or blood regeneration. Usually all three elements 
in the bone-marrow — erythropoietic tissue, leucopoietlc tissue and megakaryocytes— 
are simultaneously involved. Rare cases occur in which there is a pure lesion of 
one of these tissues, and not infrequendy one of them is predominantly affected. 
The terra aplastic anesmia is applied more particularly to cases in whidi the crytmt'' 
poietic tissue is especially damaged. , 

Etiology. — The disease occurs at all ages and in both sexes. In a number ot 
cases the aplasia of the bone-marrow is due to destruction by a well-recognised po^on. 
The list includes benzol and many of its derivatives, such as arseno-benzol, 
phenol, trinitrotoluene, chloramphenicol and the sulphonamides, mepacrine hydro- 
chloride and gold. Roentgen rays and radioactive substances are important ea^es, 
the latter being most dangerous when they are taken into the body and produa 
persUtent radiation. In a large proportkm of cases no noxious agency can be traced, 
and it is possible that many are due to an idiosyncrasy to substances not norn^y 
. regarded as harmful, a phenomenon we haw already learnt to recognise in amido- 
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pyrine agranulocytosis and Sedormid purpura. On rare occasions more than one 
member of a family has been affected. In familial cases in childhood, hypogonadism 
and developmental abnormalities, particularly of the hands and kidneys, may also 
be present (Fanconi’s syndrome). 

Pathology. — In the classical aplastic anemia the marrow may be hypocellular 
or acellular or there may be replacement by fibrous tissue. An actual excess of erythro- 
poietic tissue may be fotmd in radium poisoning, presumably from an arrest in the 
maturation of the cells. A similar maturation arrest has been described in other 
cases which behaved like aplastic ansemia during life, though in my experience this 
is unusual. Necrotic ulcers may be found in the mouth and bowel. The liver, 
spleen and Ijmph glands show no gross change, but microscopically there is usually 
some hsemosiderosis of the liver and spleen, attributable both to the absorption of 
extravasatcd blood and to the breakdown of transfused red cells. 

Symptoms. — Aplastic antemia is not common, having probably only one quarter 
the frequency of pernicious ansmia. TTie onset is commonly insidious, and there 
may be several months of increasing fatiguability before the patient is finally pulled 
up by the severity of the anasmia, or by an acute crisis such as lucmorrhage or infec- 
tion. Purpura, bleeding from the nose and gums, or infection of an agranulocytic 
type may be the first complaint. Spontaneous remissions of the symptoms occur 
occasionally, but they arc rarely complete or of long duration. There are no specific 
alimentary or nervous symptoms. Physical examination is commonly negative except 
for the anxmia and such complications as purpura and agranulocytosis. The spleen 
is only rarely palpable and the lymph glands and the liver are not enlarged. The 
blood picture ts characterised by a decrease of all the cells, erythrocytes, leucocytes 
and platelets ; the absence of immature white cells and nucleated red cells ; and the 
lack of signs of reaction, such as hypochromia, anlso^osis and reticulocytosis. By 
the time a blood count is done the red celts have often fallen to 1*5 million per c.mm. 
and the colour index is above unity. Van den Bergh’s reaction is negative. The 
white cells are about 3000 or 4000 per c.mm., usually fallin gbelow 2000 before 
death ; the dinunution is chiefiy due to the small number of polymorphonuclear 
cells. In chronic cases a very considerable degree of macrocytosis may develop, and 
so long as the colour index remains high and the leucocyte count low, the disease 
cannot be regarded as cured. 

Diagnosis. — ^At the onset the illness is often confused with one of the megalo- 
blastic ansmias, but it can be differentiated by sternal puncture and the failure to 
respond to cyanocobalamin or folic add. Essential thrombocytopenia may be sug- 
gested by the low platelet count and the hxmorrhagic tendency, but is excluded by 
the Icucopenia and the non-regencratory character of the antemia. Aleufcseinic 
leuksmia offers the most difficulty. The absence of enlargement of the Ivmph gland s. 
Ih'gr o r_spleeD . however, should differentbte aplastic anemia from this disease. In 
doubtful cases a sternal marrow puncture or biopsy should be performed. 

Prognosis. — In a scries of cases observed during the last decade, 30 per cent, 
died TOthin 1 year and 60 per cent, mtliin 2 ^ars of coming under treatment ; a 
few survived for S to 10 years but none longer than this. Complete recovery may 
occur, but probably in not more than 5 per cent, of cases. Patients with thrombo- 
cytopenia and a hasmorrhagic tendency do badly. However well the patient appears 
dinically, the prognosis should always be guarded as long as the blood picture is 
abnom^, for such patients arc always liable to sudden deterioration from infection 
or an acrute harnoljmc reaction. 

Treatment. — In all cases enquiry should be made of exposure to toxic sub- 
stances and further cxsntact prevented. Anmmia is combatted by transfusion, and 
infection by penicillin ; unfortunately there is no remedy for the thrombocj'topenia. 
Iron, liver and similar remedies are of little value, but it is reasonable to t^ the 
effects of cyanocobalamin and folic arid if there b any doubt about the dbgnosb. The 
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l)lood sliould be brougiit approximately to normal by a rapid series of transfustuns, 
or by a continuous transfusion of 2 or 3 litres of blooX If it is then possible to main- 
tain a normal count by transfusions at intervals of 2 or 3 weeks, there is some hope 
that the bone-marrow may gradually regain its hsraopoietic function. It is undesir- 
able to allow the hamoglobin to remain below 50 per cent, for long periods, as there 
is a risk of heart failure, and it is better and more convenient to give small trans- 
fusions at frequent intervals, i.e. 1 or 2 pints of blood a fortnight. 


H/CMOLYTIC AN/EMIA 

In discussing the symptomatic anseinias, I have mentioned the occasional develop- 
ment of anmmia from hmmoly^s of the coipuscles by micro-organisms, bactcml 
toxins and other poisons. There is also evidence that excessive Irscmolysis plays # 
part in the pathology of the megalocytic anamiias due to dcHdency of liaimopoi^c 
principles. There now remains for discussion a group of hrsmolytic ananu'as which 
are relatively uncommon and of which the most important examples arc due to con- 
genital anomalies in the red blood cells. Before treating these leases indiridually, 
it mil be convenient to describe the characteristics wWch are common to all the 
hmmolytic anmmias. If a great many red cells are broken down in a short time, there 
is limmoglobmuria and jaundice, but in chronic haemolytic aninnia It is sometimes 
surprising how slight is the Jaundice. The colour index varies according to the 
mode of reaction of the bone-marrow, but it is usually round about unity and there 
may be frank macrocytosis. Owing to the vigorous attempts of the bone-marrow 
to repair the anaimia, the reticulocyte count is high, and nucleated ted cells way 
appear in the peripheral blood. In chronic hemolytic aasmia the white cells are 
unaffected or a little diminished. When luwnolysis is acute and rapid, there is a 
leucocytosis, during which immature white cells may appear in the peripheral blood; 
the platelets first fall and later rise above their normal level. Apart from the hjcm^ 
lysis, which gives rise to anjemia, enlargement of the liver, spleen and occasionally 
the lymph glands, hyperplasia of the bone-marrow and hasmosidcrosis, there are no 
signs of systemic disease and the alimentary and nmxius sj-stems are normal. 

THE HEREDITARY HEMOLYTIC ANAEMIAS 

Ilmmolytic anmmias can. be classified os hereditary and acquired; the hereditary 
are due to an intracorpuscular defect, and tlic acquired to an cxtracorpuscular def^- 
Wlicn there is an intracorpuscular defect the Coombs test (p. 744) is usually negative, 
and normal blood tnuisfused into the patient is not haanolysed and survives the 
normal time. Four inherited anomalies in the ^ape of the red cell are ^own-.-bi 
elliptocytosis fsyn. ovalocytosis) the red cells arc biconvex ; this is a relatively hatm* 
less abnormality and will not be further discussed. In tpheroeyiosts they are thi^<^t 
than normal. In drepanocytosU many of the red cells become sieklc-sbapcd whm 
they are deprived of oxygen. In lepiocytosu, which is seen in Mediterranean ansnuai 
they are abnormally thin. The abnormalities in shape are probably secondary to 
abnormalities in the hmmoglobin. At the time of imting, in addition to normal 
harmoglobin (ha:moglobin A) and fcetal hmmogiobin (hmmoglobin F) there have bew 
described sickle-cell hannoglobio (hrcmoglobin S), hxmoglobin C and hzmoglobm iJ« 
In acholunc jaundice the sphcrocytes axe more liable to destruemon by the splecp 
than nonnal red cells, and the anmmia is relieved fay splenectoiny. Splenectomy is 
not effccUvc in the other hereditary tmnolyric anmmks, and cortisone is of no value- 

These four anomalies of the red are apparently inherited as Mendellan domin- 
ants. In sickle-cell disease and in Alediterranean anarmia there are mild and severe 
forms of the disease. These arc disdngiidshed respectively as sickle-cell trail an 
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stctle-cell disease, and thalassemia minor and major. The hypothesis has been 
advanced that the mild disease occurs tn people -who are heterozygous for the aifected 
gene, and the severe in the homozygous. This theory was supported by the dis- 
covery that in sickle-celi anxmia nearly all the haanoglobin in the red cells is abnormal 
(hffimoglobin S), whereas in the sickle-cell trait 40 per cent, is abnormal and 60 per 
cent, normal. However, it did not explain the widely different relative incidence of 
anemia and trait in different parts or the world. Subsequently another abnormal 
hemoglobin (C) was discovered, and it was shown that sidde-cell ane mia might be 
caused not only by two genes for hasmoglobln S, but one gene for haemoglobin S 
and one for hemoglobin C, or one for hamoglobin S and one for thalassemia. The 
further unravelling of these problems is now primarily of ethnological and genetic 
interest. It is believed that most cases of acholuric jaundice arc heterozygous for the 
affected gene, and the reason for the variations in intensity of the disease are not 
known. Cases of hereditary haemolytic ansmia which are normocytic have been 
described; they are rare. For convenience, hzerool3rtic anaemia with nocturnal 
hasmoglobinuria is included in this section, as it is due to an intracorpuscular 
defect. 


1. ACHOLURIC JAUNDICE 

Synonyms. — Hereditary Spherocytosis; Haemolytic Amtmia (type Chauffard- 
Minkowskil. 

Definluoo. — A hereditary disease, which is characterised by increased fragility 
of the red blood cells, a variable degree of jaundice and ansmia, splenomegaly and a 
strong tendency to the formation ofgaU-stones. 

JEtiology.— The red blood cells are more spherical than nonnal and therefore 
less resistant to swelling when exposed to hypotonic saline. In the body they are 
presumably less viable man normal and more rapidly destroyed by the spleen. The 
abnormality of the corpuscles is transmitted as a iClendelian dominant and affects 
chieSy people of European stock. It exists from birth, but though the symptoms of 
the disease may be present from early infancy, they may not manifest themselves 
until a much later date, and may even remain in abeyance throughout life. There 
are no abnormal luemolysins in the blood, nor is there any evidence that the hemo- 
lysis is dependent on a primary fault in the spleen. 

Pathology. — ^The bone-marrow shows an extreme degree of hyperplasia of the 
normoblastic type. The spleen usually weighs from 1 to 3 lb. and the pulp is con- 
gested wth red blood cells. 

Symptoms. — ^The severity of the disease is extremely variable. There may be 
no symptoms at any time, the condition being recognised only on a routine examina- 
tion of the blood. Most patients have a mild degree of jaundice, and give a history 
either that they have always been jaundiced, or that they have aiwaj^ been h'abfe 
to attacks of jaundice. There is no pruritus. The anffimia is usually mild but it is 
more severe in cases presenting in early life. It is charactcristic^y marked by 
periodic exacerbations- These are usually due to increased hsmolysia, and are accom- 
panied by an exaggeration of the reUcuIocytosis and jaundice. Occasionally, however, 
more severe crises occur in which jaundice and reticulocytosis disappear, the patient 
becomes profoundly anaimic, and the marrow b found to be temporary aplastic. 
Crises of this second type may affect several members of a family at the same time 
and they are probably provoked by intercurrent infection. 

Calcium bilirubinate gall-stones may develop as a result of the chronic bilirubin- 
semia. These may give rise to attacks of biliary colic, which may be accompanied 
by an increase in the jaundice, which is quite independent of the hasmolytic crises. 
An unexplained complication is chronic ulceraUon of the legs, which may be the chief 
and sometimes the only symptom of the disease. 
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Splenomegaly Is tisually present; though occasionally extreme, it is commonly 
of moderate degree. The spleen may increase in size during a crisis, and may be 
painful and tender. 

The fsces are normal in colour, and the urine, though dark as the result of the 
presence of urobilin, contains no bile. 

In normal fully oxygenated blood, the red corpuscles show no haemolysis in a 
0-50 per cent, solution and only slight h®molysis in a 0-45 per cent, solution of sodium 
chlonde. In acholuric jaundice Ae fully oxygenated corpuscles show gross hsmo- 
lysis in a 0-45 per cent, solution and lesser degrees of hsrmolj'sis in stronger solutions, 
sometimes even as high as a O-SO or 0'85 per cent, solution. The corpuscular diameter 
is usually diminished and often very markedly so, but occasionally it is normal. The 
corpuscles are disproportionately thidc, so dbat Cic corpuscular volume and colour 
index instead of being diminished arc normal or above normal. This discrepancy 
between corpuscular volume and colour index on the one hand, and corpuscular 
diameter on the other, occurs in no other disease, and immediately distinguishes 
acholuric jaundice from pernicious anarmia. In stained films there is gross irregularity 
in the size of the corpuscles; the small ones tend to be deeply stained, %sml« the 
large ones are feebly stained and often polychromatic. In shape uicy are of a remark- 
ably uniform roundness, and stippled corpuscles are unusually scarce. The aiuenua 
is usually only moderate in degree, red cell counts between 3 and 4 million per c.nim. 
being roost common, and the white cells are normal. Reticulocytes frequently con- 
stitute over 10 percent ofthe red coipuscles and are sometimes much more numerous, 
In hasnolyUc crises large numbers of normoblasts may in the peripheral blood 

and there is often a polymorphonudear leucocytosis. There is no evidence that 
bsmoglobinuria everoccun in acholuric jaundice of the familial type. As thejauDmce 
is htemoljtic the van den Dergh test gives only an indirect reaction. Occasionally, 
however, obstructive jaundice is present as well owing to the presence of a pigment 
stone in the common bile duct ; a direct reaction is then present as well. 

Diagnosis. — ^The diagnosis is suggested by the association of splenomega^ mth 
long-standing jaundice or recurrent attacks of jaundice. It is strengthened by a 
history of jaundice in other members of the family. Its confirmation depends on 
finding increased fragility of the red coipusdes and the characteristic blood 
particularly the discrepancy between the corpuscular volume and diameter. The 
olood picture distinguishes the condition from other barroolytic anemias, from per- 
nicious ansmia, chronic myelogenous leukanrda, and splenic ansmla. Chronic ulcera- 
tion of the legs should always call to mind the possibility that the underlying cause 
may be acholuric jaundice, even in the absence of jaundice and splenomegaly. Finally, 
it must be remembered that attacks of biliary colic may occasionally be a complication 
of acholuric jaundice. ^ , . 

Prognosis. — ^The earlier in life the onset, the more serious the disease, ai^ in 
infancy and childhood death may occur from anxmh, or growth may be rctaroed. 
In adults the anamia is usually nmd but the biliary complications may be dangcrou^ 
Splenectomy is almost uniformly curative and the mortality of the operation is 
low. _ ^ 

Treatment. — In latent cases no treatment may be required but in view of the 
risk of gall-stones and anamiic crises and the safety of operation, splenectomy scouW 
be advised if there are any symptoms. At the same time cholecystectomy may he 
performed if gall-stones are present. In very severe crises transfusion may be nc^- 
sary to prepare the patient for operation. The effects of splenectomy are dramaDC. 
the jaundice and the ansmia quidJy disappear and the leg ulceration heals. 
increased fragility persists, though it may be slightly lessened. The disproportiona e 
thickness of the corpuscles and the resulting discrepancy between the corp^uswl 
volume and the diameter remain, but the reticulocytosls and IcucocjVosis, wnicn art 
secondary to the aniemia, usually disappear. 
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2. SICKLE-CELLED AN;EMIA 

Synonym. — Hcrcditarj’ DrepanocytosU. 

Definition, — severe anxmh, characterised by the appearance in the blood of 
i number of red blood corpuscles of a peculiar sickle shape. 

■Etiology and Pathology.— In the sickle-ccll anomaly, the blood may be rela- 
tively or completely normal when freshly drawn, but when a drop of blood is sealed 
jndcr a coverslip on a slide and allowed to stand, a number of the corpuscles become 
tlonpatcd and sicklc-shapcd. The phenomenon depends on reduction of the oxygen 
tension and can easily be accelerated by simple physical or chemical procedures. 
The sickle cells do not aggregate and sediment as readily as normal cells and there is 
1 considerable difference in the sedimentation rate of reduced and aerated blood. 
The sickle-ccll anomaly is practically confined to the negro race, being found in about 
20 per cenL of some West African tribes and in over 7 per cent, of American negroes. 
In the U.S.A. about 1 in 50 with the trait have anxmia, but in Africa the ratio may 
tw less than 1 in 1000. People tvith the trait normally have about 1 per cent, of 
Biclde-ceUs in the red cells of their venous blood, whereas in sickle-cell anxmia 30 to 
60 per cent, of the red cells show sickling in the venous blood, without oxj'gcn depriva- 
tion. The tnut alone does not appear to produce any symptoms. 

Symptoms. — The disease usually dates from infancy. The patients are obviously 
anxmic, and the sclcroUcs exhibit a greenish-yellow tinge. The liver is bulky, but 
the spleen is not enlarged. The disease b characterised by intermittent paroxjams 
of fever, up to 103“ or 104“ F., with severe stabbing pains in the muscles and joints, 
which last for 2 or 3 weeks. In the intcnals thcpatients suffer but little, though they 
are Ibtless and depressed. Chronic ulceration of the levs occurs in a high proportion 
of eases. The red blood corpuscles in the intervab reach a number of about 3,000,000 
per c.mm., but during the paroxysms they rapidly fall to leas than half that number. 
The white cells arc usually about 15,000 cjnm., Wt may rise to as much as 40,000. 
The st^e-shaped corpuscles vary in numbers. They appear to incre^e in number 
on a warm sliae. The coagulation-time, the biceding-ume, the fragility of the cor- 
puscles and the numbers of platelets are all within normal limits. 

Course and Prognosb. — The course of the disease is slow but progressive, and 
death usually occurs oefore the age of 30. 

Treatment — Up to the present time, no treatment has appeared materially to 
influence the progress of the uiseasc, and splenectomy b of no >*3106. 

3. MEDITERRANEAN ANAJMIA 

Synonyms. — Hereditary Leptocytosis ; Thalassxmb^ Familial Erythroblastic 
Anamiia of Cooley; Familial Microcytic or Hypochromic or Target-Cell Amcmia. 

This b a hereditary dystrophy of the erythron in which the red cells are thinner 
than normal. Under the nucroscope some of them have an oval or target shape 
and others are large, pale, leaf-like structures. Although they are more resistant to 
hypotonic saline, they arc more rapidly broken up in the body than normal. This 
abnormality b practically confined to persons of Mediterranean stock. In typical 
cases anxmb manifests itself soon after birth, and life is rarely prolonged past child- 
hood. The anxmia b of the hxmolytic type and diaracterised by numerous erythro- 
blasts in the peripheral blood, but the colour index is below unity ovring to the 
abnormal shape of the red cells. Other characteristic symptoms are mongoloid facies, 
splenomegaly, and generalbed bony changes due to hypertrophy of the marrow. The 
bone dystrophy is similar to osteitis fibrosa, but pathological fractures are not com- 
mon, and symptoms come principally from the anxmb, which is-severe and ultimately 
fatal. Radiographic examination shows widening ofthe medullary portion of the bones 
erosion and thinning of the cortex, and a p^liar outline of the skull often compared*" 
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to hair standing on end. Until recently h was believed that Cooley’s anxmla was a 
disease of children which was always fatal, but it has since been learned that other 
members of affected families may show the abnormal type of red cell without snaoiia 
or with only very mild symptoms. Treatment is by repeated transfusions. Splenec- 
tomy and iron arc ineffective ; in fact, an ansmia of low colour index tn a child which 
does not respond to iron should suggest the possibility of Mediterranean anannia, 

4. II/'EMOLYTIC AN/EMIA WITH llECURRENT H^EMOGLOCINURrA 

Synonyms. — Nocturnal lIiemoglobiDmmia ; Chronic ftonolytic AnJemia (t^ye 
Marchiafava-MichcH). 

A rare disease characterised by paroxysms of harmoElobinuria, which eommonlj 
occur at night, and persistent hremol^ic anremia. It is a disease of adult life and affects 
both sexes. It is apparently due to an inherent abnormality in the red cells which 
are unduly sensitive to hamiolysis in addthed serum. The spleen is usually enlarged 
though not to the same degree as in acholuric jaundice. The disease is differentiated 
from acholuric jaundice by the norma] size, shape and osmotic fragility of the red 
cells, and tlie occurrence of hxmoglobtnuria ; ana from the paroiq’smd hajmoglobin- 
uria of syphilis by the negative Wasserraann reaction, absence of relation to exposure 
to cold, and peraistente of anaemb between the paroxysms. Splenectomy has little 
effect and the disease usually leads to death after a few years. Treatment is by trans- 
fusion, which is better tolerated if washed red cells are used. 


THE ACQUIRED HEMOLYTIC AN-EMIAS 
The acquired h«mo!ytic anemias are all due to extrinsic factors causing a de* 
creased red-cell life-span. They are sometimes divided into syiDptonatic and idio- 
pathic. A more useful classification is : , 

(a) Due to the direct effect of chenucals, physical agents, raicro-orgamsms* 

animal and vegetable poisons. 

(b) Due to the development of antibodies active against the patient’s own red 

(c) Due to increased activity of the spleen or other parts of the reticulo-endo- 

thelial system. 

The rare Carrion’s disease of the Andes is an example of the direct attack of a 
micro-organism on the red blood cells. More often the relation of hzmol)'s>s to 
infection is obscure, as in the blackwater fever of malaria or the haemolytic amom^ 
that occasionally follows typhoid fever. In certain people suffering from acquired 
hremolytic anremia antibodies can be demoostrated in the serum which react la vitro 
with the patient’s own red cells. Antibodies which agglutinate the red cells in tie 
cold may appear in the serum after infections such as virus pneumonia and jn otbef 
asndidQoav la tat* cases cold cggfuu'iutu axe pxessat va hi^li titre \ a 
hzemolytic anremia usually develops but more dramatic and troublesome b the blocs- 
age of the circulation on exposure to cold, which may lead to gangrene of the extrenu- 
ties, the tip of the nose and the lobes of the ear. A cold hamolysin may develop in 
tertiary syphilis and lead to paroxysmal hemoglobinuria (p. 1104); this hremol^m 
may be demonstrated by the Donatb-Landsteiner reaction. 

In haemolytic disease of the newborn and idiopathic acquired hreroolytiC 
antibodies affecting the red cells can usually be demonstrated by spcdal tec^q^es. 
One method is to use specially sensitised red cells as laboratory reagents for ihew 
recognition. More com-enient is the Coombs test or andhuman globulin rca^n, 
_whicU reveals the antibody attached to the patient’s red cells. Although this » 
not absolutely specific for bscmolyric anxmla due to abnormal andbodies, it is o 
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great assistance in practice. In hxmoiytic disease of the newborn the antibodies 
are usually anti-Rh, due to incompatibility between mother and feetus. In acquired 
fasemolytic anemia of adults the nature of the antibodies is more obscure, but some 
of them are probably antibodies to one of the normal blood-group antigens, due to 
some perversion of the mechanism of immunity. 

In all conditions in which the spleen is eobrged, the life of the red cell may be 
shortened, presumably by overactivity of the norm^ scavenging mechanism of the 
Spleen. Tms may reveal itself by a non-specific ansmia and by unduly short benefit 
from transfusions, but in some cases, particularly in lymphatic leutremia, a frank 
hiemolytic picture may be present. Anicmia of this type may also appear when other 
parts of the reticulo-endotbelial system are diseased. Examples are seen in all forms 
of leukffimia, Hodgkin’s disease, cirrhosis of the liver and malignant affections of the 
hamopoietic system. Abnormal antibodies may appear in the serum in some of these 
^mptomatic hremolytic aiuemiaa. 

The treatment of the ^’atious symptomatic anaemias consists in the first place in 
removing the cause when possible, Iron and liver are of no value and transfijsion 
is only temporarily effective. When there is splenomegaly, splenectomy may be 
desirable, even thoimh it may be only a symptomatic remedy. Cortisone and cortico- 
trophin are often efftctivc. 


1. HEMOLYTIC DISEASE OP THE NEWBORN 

Synonyms.—Erythroblastosis Fostalis ; Familial Icterus Gravis Neonatorum. 

Definhioo.— -A hemolytic anemia wUch occurs in the feetus or newborn child 
and which is due to incompatibility between the serum of the mother and the erythro* 
cytes of her offspring. 

Etiology .^Haemolytic disease of the newborn results from the iso-immunisation 
of the mother by a red cell antigen which she lacks, but which the child has inherited 
from the father, and the subsequent passage through the placenta of the resulting 
antibody to act on the susceptible blood of the ftetus. The distribution of the blood 
groups IS such that in 1 pregnancy in 5 the mother's serum contains sn aggludnin 
for an antigen of the A-B-0 groups contained in her fetus and in 1 pregnancy in 10 
the mother is Rh-negative and the fertos Rh-positive. Nevertheless, Uo-imraumsa- 
tion and hscmolysis occur in only 1 in 400 pregnancies, because ill effects are usually 
prevented by the impermeability of the placenta and by the presence of protective 
substances in the infant’s plasma. Incompatibility in the ordinary blood group 
factors A-B-O rarely gives rise to sj'raptoros and the majority of cases of hsmo- 
lytic disease of the newborn are due to incompatibflity in the Rh factor, the mother 
being Rh-negative and the child Rh-positive. Iso-immunisation to the Rh factor 
does not occur unless the Rh-negative indi\'idual has a transfusion of Rh-positive 
blood or conceives a Rh-positive child, and firstborn children usually escape haemo- 
lytic disease, because the anUgenic stimulus of more than one pregnani^ may be 
needed to produce a dangerous level of antibody. 

Pathology. — ^The heart is hypertrophied. The liver and spleen are increased 
in weight and show extra-medullary fuemopoiesis, bile-staining and iron-pigmentation. 
The pbcenta is usually enlarged and may contain haimatomata. 

Symptoms. — ^Various types of the disease have been described according as 
cedema, jaundice or anxmia predominates. In congemUil hydrops the child is usually 
bom prematurely at about 36 ■weeks, it is swollen with dropsy and is cither dead or 
dies a few hours after birth. More commonly the child is bom about the normal 
time but it shows signs of distress, the anmiotic fluid is yellow and the vemix caseosa 
a golden colour. Jaundice and aiuBoua arc usually present at birth and tliey rapidly 
«rrdecpen, tlie child^pas^g into a drowsy condition .and.dying.within.a.fcw.day'S.oc^ 
weeks. In a small proportion of cases the ansemia is less acute and no jaundice 
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develops. A hjemorrhagic tendency due to an associated hypo-prothrombiimm « 
not uncommon. Examination of tne blood shows an anasraia of high colour index 
with reticulo<yto3i8 and many nucleated red cells. Death may occur within 24 hours 
of birth from heart failure, or between the second and the fifth day from damage to 
the central nervous system. Deaths foimerly occurred at a later period from amemia, 
but this should not happen when transfusion is available. Kemiclerus is the most 
frequent and distressing complication (sec p. 1485) ; cirrhosis of the liver and dj’splasia 
of the bones are less common sequels. 

Diagnosis. — Hsemolytic disease of the newborn should be suspected whenevw 
anamaia or jaundice occurs in the first few days of life. It is difi'erentiated from septic 
infection by the absence of fever, and from syphilis and congenital obliteration of 
the bile ducts by the presence of a haemolytic ansmia. The distinction from physio- 
logical jaundice may be more difficult, but if the child is amsmic or the blood film 
shows many erythrohlasts 48 hours after birth, the jaundice is unlikely to be physio- 
logical. If the mother is Rh-negative and the child is Rh-positive, the diagnosis is 
practically certain and it can be confirmed by the demonstration of anti-Rh agglutinin 
in the mother’s serum and by a positive Coombs test with the c^d’s red cells. 

Prognosis. — ^Thc mortalfty in cases born alive is about SO pec cent, without treat- 
ment. The prognosis is closely dependent on the degree of anxmia at birth. Infants 
whose cord blood contains less than 8 grammes per cent, hsmoglobm are likely to 
die within 24 houre of birth, and those with haemoglobin values over 14'5 grammes 
per cent, are likely to recover without treatment. In spontaneous births the nearer 
to terra the child is bom, the better the prognosis. 

Prophylaxis.— The Rh factor b iniiented as a Mendelian dominant, and the 
majority of fathers of erythroblastotic children are homozygous, ».r. they can produce 
only Rn-positive children. Once h»nolytic disease of the newborn has resulted 
from a marriage, the odds are high that subsequent children will be involved md 
conception should be avoided. There are no means to prevent the disease dunng 
pre^ancy— cortisone is ineffective— but the mother’s serum should be tes*®^ 
antt-Rh agglutinin, and if this is present, arrangements should be made to begin 
treatment immediately after birth. 

Treatment. — When anti-Rh agglutinin has been detected during a pregnancy, 
arrangements should be made to collect a sample of the infant's cord blood at birth. 
This will allow an immediate Coombs test, to confirm or disprove the diagnosis, and 
an estimation of the hemoglobin, to deude the treatment. If the hamoglobin con- 
centration in the cord blood is less than lS-5 grammes per cent., the best treatment 
is replacement transfusion via the umbilical vein. If the h*mogIobin is above 15-5 
grammes, it is legitimate to >vait 12 hours and see if jaundice develops or the blood 
deteriorates. Points to be noted, apart from ansmia, are the degree ofreticulocytosis, 
erythroblastosis, and bilirubinmmia. Lt«3 of a previous child and prematurity 
sway the balance towards more active treatment. If the infant is seen for the first 
time after 24 hours, and tlie hfflmoglobln in a venous sample is below 15*5 grammw, 
a. ajrojjlA. tsmsfusiin. sferuJ/i hs. jj.sw.. tt ttj- ••■i. ihraiL a. U5«k. oW. before the 

diagnosis is made, transfusion is only necessary if tlie hiemoglobin is less than 1* 
grammes. Transfusion is always carried out with Rh-negative blood of the 
A-B-O group as the child, and the blood of neither of the parents is suitable. Tue 
father’s blood, being Rh-positive, will be rapidly destroyed and the mother’s blood 
is harmful, as it contains the baemolysin. Induction of labour is not usually advised 
unless previous children have died from haemolytic disease ; it may then allow a 
child to be brought into the world before the anaemia has become too intense lor 
survival. Some authorities deprecate breast feeding on the ground that the hamol^m 
may be transmitted in the milk, but it probably does more good ihanlharm in these 
sick„children,^Owing to.thc frequen^ ofJiypoprothrombinajmia,'Vitaram K should -*r- 
be administered as for llie hrnmorrhajpe disetse of the newborn. 
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2. IDIOPATHIC ACQUIRED HEMOLYTIC AN/EMIA 

Synonym. — Hsemolytic Ansemia (type Hayem-Widal). 

Idiopathic acquired hsemolytic anjemias mjgr follow an acute, subacute, chronic 
or relapsing course. Acute cases were formerly distinguished under the names acute 
febrile an$inia or Lederer’s ansemia, but there is no reason for this separation. Never- 
theless, the group as a whole is probably not homogeneous. The disease has an 
affinity to, and in some cases is combined with, thrombocytopenic purpura or agranulo- 
cytosis, in both of which conditions morbid antibodies may be present. In rare cases 
it may be the first manifestation of disseminated lupus erythematosus. Cases are 
fairly evenly distributed over the decades ; females arc about twice as often affected 
as males. In acute cases there may be fever, slight rigor at the onset, headache, 
lassitude, vomiting and shock. Jaundice may occur and in hyperacute cases there is 
hremoglobinuria. Examination of the blood shows a profound ansmia of rapid 
development. More commonly the progress of S)rmptoms is less urgent and it may 
be insidious and spread over months. The liver and the spleen may be palpable 
though the latter is not, as a rule, enlaced to the same degree as in acholuric jaundice. 
The anaemia may be either normocytic or macrocytic, with an increased reticulocyte 
count, which in some cases may run at levels over 50 per cent. Spherocytes can 
usually be seen in the blood film and the osmotic fragility of the red cells is usually 
increased. Leucocytes and platelets vary in number but are often depressed. The 
marrow shows great erythropoietic activity of the normoblastic type. The Coombs 
test is usually positive. In subacute and chronic cases the serum bilirubin is rarely 
much raised, and clinical jaundice is usually absent. 

Diagnosis. — ^The diagnosis of a haemolytic ansmia depends on the finding of 
persistent reticulocytosis and increased erythropoietic activity of the marrow, in the 
absence of blood loss or leuco-erythroblastic ansemia. The differentiation from other 
forms of hscmolytic ansemia such as bypersplentsm, sporadic cases of acholuric jaundice 
and symptomatic hsmolytic anaemias is sometimes difficult and may have to depend 
on the results of therapy or splenectomy. In children two conditions have caused 
confusion. The first is an acute hsmolytic ansmia due to sucking moth-balls which 
are made of naphthalene. The second is idiopathic pulmonary kamosiderotis, a rare 
condition in which there are recurrent attacl^ of enusion of blood into the lungs 
with associated acute ansmia. 

Treatment. — ^Transfusion may be required in emergency or in refractory cases, 
but the most effective treatment is ivith cortisone or corticotrophin, which may need 
to be given initially in relatively high dosage, e.g., cortisone 300 mg. daily. About 
three-quarters of ffie cases may be expected to respond to cortisone, and of those 
who respond, about half will require a permanent maintenance dosage. No correla- 
tion has yet been established betiveen response to cortisone, on the one hand, and 
the Coombs test, presence of spfenomegaly or duration of disease on the other. If 
cortisone fails, splenectomy should usually be advised, though it should be realised 
that the more the case departs from the characteristic picture of acholuric jaundice, 
the less likely is splenectomy to be successful. 

LEUCO-ERYTHROBLASTIC ANEMIA 

Synonyms. — Osteosclerotic Ansmia; Myelophthisic Ansemia; Leukanxnua. 

Leuco-erythroblastic anajmia is uncommon. It is found typically in association 
with certain diseases of the bones or bone-marrow, and is characterised by the presence 
in the peripheral blood of immature red cells and a few immature white cells. The 
anaimia Is characterised clinically not by its severity but by the number of cells in 
the peripheral blood that normally are confined to the marrow as precursors of the 
red and white cells of the blood. The colour index is commonly a little below unity 
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and the mean diameter of the red cdls usually within normal limits. Retlculocjtjs 
arc constantly above normal and nucleated red cells are present, often in large num- 
bers. The leucocyte count U commonly nonnal or only a little raised, but occssioa- 
dly very high values may be observed, even above 100,000 per c.mm. Tliere is always 
an e.vcess of myelocytes and on occasion myeloblasts are also present. The platelet 
count is usually low. The van den Bergh reaction is usually negative, unless compila- 
tions are present. The spleen may be palpable, either as a result of myeloid meta- 
plasia or more rarely from neoplastic intiUfation. The anmmia has been ascribed to 
irritation or disturbance in the maturation of the hscmopoietic tissues by the bony 
disease, but it is essentially htemolyric in type. It doc* not respond to iron or U\er, 
and transfusion is the only effective treatment. Leuco-erythroblastic aiuemla has 
been observed in the following conditions, but in some of them it is the exception 
rather than the rule. In the adult, at any tatc, malignant disease is the most important 
cause of leuco-erythroblastic anmmia, 

(a) MARnt.E-BoNE Disease op ALBERS-ScnbNBEnc. — ^This is a congenital disease 
characterised by increased density of the bones, spontaneous fractures, splenomegsly 
and anmmia wmeh is often of the leuco-erythroblastic type. Symptoms usually be^n 
la childhood with fractures following trivial injury and general backwardness. Ifie 
anmmia is mainly due to narrowing of the marrow cavity irom progressive broadening 
of the cortex and tlie radiographic appearances arc pathognomonic. 

(i) An®>iia PsruDO-LnjKnancA Infantum. — Under this terra von Jaksdi de- 
scribed a group of cases of antemia in children under the age of 3, charartensed by 
anatmia, splenomegaly and leuco^tosis, with many immature red and white alls m 
the peripheral blood. It now appears probable that this syndrome was not a disease 
entity but included examples of different blood diseases, such as Mediterranean 
ansemia, which have since been more dearly delineated. The term has therefore 
fallen into abeyance. 

(c) CAiicmo.MATOSts OP Bone.— A s already emphasised, this is the most important 
cause of this type of ancemia. Symptoms of Uie primary growth may be ebciteo, 
and radiographic examination will usually reveal the metastases In the skeleto.'i. It is 
often stated that growths of the thyroid and the prostate arc especially liable to meta- 
stasise in the bones, but growths of the breast, stomach and lungs are more common 
causes of leuco-erythroblastic anaemia, owing presumably to their greater frequency. 

(d) Multiple Myeloma. — Only a small percentage of cases of multiple myeloma 
are accompanied by leuco-erythroblastic anaemia (p. 1184). 

(e) CiiRosnc Non-Lyusuemic Myeloid Splenomegaly.— These ate rases w 
which enlargement of the spleen, often of an extreme degree, occurs ra a result ol 
an unexplained myeloid metaplasia. The marrow may be hyperplastic, nortosl or 
sderotic, and neither the marrow not the viscera show the ^aracteiistic changes o 
leukaemia. The blood picture is commonly of the leuco-erythroblastic t)'pe, 
cases described as '* poiycythaxnia with osteosclerosis *’ and “ polycythremia wu 
feukamiia " are probably examples of the same syndrome. In other cases the 
counx V5 very hvgVi, ■and the names idropalVdc thTombocyVVutTt^ and 

myelosis have been used. The general appearance and behaviour is tlvat of an 
usually benign myeloid leukrcmia. Although the condition eventually leads to 
death of the patient, this tardy happens in less than 5 years, and life may be pro- 
longed for 15 or 20 years after the onset of symptoms. Correct diagnosis is importa 
as cases are often unfavourably aRected by irradiation or splenectomy ; help 
obtained from radiographs of the slreleton, bone-matrow biopsy or splenic punewre- 
Treatment is by transfusion ; cortisone is usually ineffective. Although fibrosw 
the bone-marrow, known as myehfibrom or myehsehrosis, is usually present, i 
not pathognomonic of chronic non-leukaemic myeloid splenomegaly* occurring 
in aplastic ansemia and much more rarely in leuksmia. t-mia 

if) LnnfJFAnA and Other Conditions. — In rare instances of true leuxOTn 
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large numbers of reticulocytes and nucleated red cells may appear in the drculating 
blood. Thb phenomenon has been described as “ mixed leukaemia ” "when myelo- 
cytes and crythroblasts appear in a case of lymphatic leukamla, or as “ leukan^mia ” 
when the disturbance of crythropoicsis is prominent. Some of these arc examples 
of symptomatic hsmolytic anemia, which svUI respond to cortisone, but others are 
leuco-erythroblasiic amcmia due to irritation of the bone-marrow by leukremic 
deposits. Numerous immature red and white blood cells may very rarely appear 
in the blood in the course of miliary tuberculosis, syphilis and Hodgkin’s disease. 
The evidence suggests that in all such cases the bone-marrow is inrolvcd and the 
blood disorder is of the Icuco-erjthroblastic type, but, owing to their great rarity, 
their pathology’ has not yet been satisfactorily worked out. 

AN^EhllA IN TREGNANCY 

I'lic physiological anamia oj pregnancy is due to dilution of the blood in pregnancy 
owing to altered circulatory conditions and increased blood volume. The hicmoglobio 
rarely falls much below 75 per cent, in healthy women, the colour index is unity and 
there is no hj’pocliromia or poikilocytosis. It often gives rise to unnecessary anxiety. 
It is distinguished from pemidous amcmia by its mildness and from iron-deficiency 
anaania by the normal colour index. It requires no treatment. The same circulatory 
phenomena arc likely to aggraN'atc the anamib of iron dcfidency in pregnancy, and 
tn women who have suffered from anamia in a previous pregnancy or who are un- 
able to take an optimal diet, It is wise to prescribe iron as a prophylactic throughout 
the period of gestation and lactation. Klegaloblastic ansmia is rare in pregnant 
women in Western Europe and North America, though it is common in tropical or 
sub-tropical zones. The following causes of megaloblastic anxmta in pregnancy 
have been differentiated : 

1. Nutritional inaerocylic anamia b much aggravated by pregnancy, and then 
assumes a frankly megaloq'tic type. 

2. Pregnancy may' occur in a patient tritb pernicious anamia, or pernicious angmb 
may first begin in pregnancy, persisting after gestation ; achylia gastrica is present, 
and subacute combmed degeneration may develop. 

3. Pernicious anamia may occur as a temporary’ phenomenon during pregnancy, 
dbappearing after gestation. Thb b the true pemteious anamia of pregnancy. It 
probably occurs in about 1 in 1000 pregnancies in Great Britain. The ansmia does 
not develop until the last trimester and may not be apparent until the puerperium. 
The blood picture may not be macrocytic and the diagnosis may depend on examina- 
tion of the marrow. Pernicious anxnua of pr^nancy’ may be rapidly fatal if it is 
not effectively treated, and it should therefore be Uic rule to examine the marrow 
in severe anxmlas in late pregnancy and the puerperium, particularly if there has 
been failure to respond to iron. The gastric secretion may be normal and the annfrmia 
appears to be due to s disturbance in the metabolism of folic acid. Subacute com- 
bined degeneration does not occur. Treatment is by folic add by mouth m a dosage 
of 20 mg. a day, which may be gradually tailed off when the ansemia is repaired and 
lire puerperium is over. The dbease may or may not recur in subsequent pregnandes. 

POLYCYTH7EMIA 

Polycythiemia is a condition in whidt there b an increased number of erythro- 
cytes per unit of circulating blood. The upper limits of normality are 6’5 million 
red cells per c.mm. and 17-5 g. hxmoglobin per 100 ml. fI20 per cent). It may 
be due to known causes, when it b called secondary’ polycythiemia, or erythro^tosis ; 
or it may be an independent disease of the blood-forming organs, when it is called 
polycythemia vera, or erythreemia. TTie foIlQtring causes of erytiirocytosis are known : 
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1. Concentration of the circulating blood, such as occurs in the dehydration of 
choleraic dianhcca. 

2. Diminution of the oxygen tension in the circulating blood or tissues. Examples 
of this are— (a) residence at nigh altitudes ; (5) cardiac diseases wth cyanosis, espec- 
ially congenital pulmonary stenosis and acquired sclerosis of the pulmonary arteries 
(A.ycrza’s disease, or cardiacos negtos); (c) conditions interfering with normal pul- 
monary ventilation, such as emphj'seina, asthma, iibrosis and neoplasms of the lungs. 

3. Chronic poisoning by a number of chemical agents, such as arsenic, phos- 
phorus, carbon roonoxide and amline derivativra. 

4. Cirrhosis of the Itver, tuberculosis of the spleen and similar conditions associ- 
ated with splenomegaly or portal stasis, in tare instances, 

5. A transient erythrocytosis may occur in the stage of recovery from ana:raia. 

These causes should always be excluded before diagnosing polycythmmla rera; 

in doubtful cases estimation of the blood volume is helpful, for polycythiemia vers 
should not be diagnosed unless the blood volume is considerably increased. 


1. POLYCYTH.ffiMIA VERA 

Synonyms. — Erythnerrua ; Osler-Vaquez Disease. 

Definition. — A disease characterised by well-marhcd and persistent inacase in 
the number of red corpusdes, due to an excessive erythroblastic actirity of the bone- 
marrow. 

.^Etiology.— Erythfsemia b a disease of the second half of life. It is a Etdc mors 
common in males, but the difference in the two sexes is not striking. Familial casM 
of polycytharaia occur ; they tend to be nuld. Present opinion is that cprtbrsnua 
is a proliferative condition or benign neoplasia of the bone-marrow, with strong 
affinities to leuktemia and non-Ieuka^c myeloid splenomegaly. 

Pathology. — The marrow of most of the shafts of the long bones is converted into 
active red marrow. The spleen b enlaiged and engorged, and often contains throm- 
botic infarcts. The liver is congested, but no anatomical change b present m it. 

Symptoms.— The most frequent symptoms are due to dbtuibance of the «tebral 
circulation by the increased volume and vbcosity of blood. They talie the form ot 
nervousness, headache, lack of concentration and vertigo. Sometimes temporary 
disturbances of vision, aphasia or paralysb occur, which recover completely m a 
few hours. Itching of the skin, particularly after a hot bath, b a common compl^t- 
Other symptoms are loss of weight and strength, shortness of breath on exertion, 
angina of effort and abdominal pain or dyspepsia caused by the splenic ti^our. 
The three cardinal signs axe rubor, splenomegaly, and polycythamia. There is 
cyanosb of the exposed surfaces, especially the che^, the tip of the nose aiui tne 
ears. The colour varies with the temperature, being scarlet in a warm atmosphere 
and dark blue in the cold- The eyebaUs arc often bloodshot, the conjunctivs deep 
red, and the retinal vesseb engorged and tortuous. Papillcedcma does not oc^ lo 
polycythxmia vera and its presence would suggest either that the polycythxmia ww 
complicated by venous thrombosis or it was secondary to intracranial or pui' 
monary disease. The spleen b palpable in three-nuarters of the cases; it rarely 
extends beyond the umbilicus and varies in size, shrinking after a hxmorrhage or 
successful treatment. The liver b palpable in about one-half the cases. The urme 
may contain a little albumin. The blood contains from 7 to 14 million red 
per c.imn. and 17 to 25 g. hannogloUn per 100 ml. (120 to 170 per cent.). _ 
cells ore usually smaller than normal, and the mlour index is less than unity. Ah® 
white cells are over 10,000 per c.nun. in three-quarters of the cases but they rare y 
reach 50,000. The reticulocytes are normal but the platelets may be much increase 
in number. , 

Complications. — ^The most important complications are vascular, and ica 
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from the increased volume and viscodty of the blood and its sluggish flow. It is 
noteworthy, however, that hypertension is no more common than in normal individuals 
in the same age-groups. Not uncommonly there are massive hsmorrhages, especially 
from the stomach, but also from the nose, lungs, bowel, uterus and bladder or inter- 
nally. Thrombosb is not infrequent, and in the cerebral vessels or the portal vein 
its consequences may be grave. Symptoms of peripheral vascular disease are frequent, 
though they may improve strikingly on restoration of the blood to normal. Peptic 
ulcer is probably a little commoner than in normal people. When the illness runs a 
long course leukemia, myelosclerosis, purpura hsmorrhagica and ansmia may inter- 
vene, but it is not clear whether these conditions are the effect of the primary malady 
or of prolonged depression therapy. 

Course and Prognosis. — So long as the blood count is abnormally high, there 
is al^vays the immediate danger of death from one of the vascular accidents. In cases 
controlled by effective treatment, the expectation of life is probably not greatly 
reduced and is comparable to that of diabetica treated with insulin. Spontaneous 
remissions are described, and in any large series, spent cases are found in which the 
disease process appears to have burnt itself out, though the spleen remains enlarged. 
In properly treated cases the most serious risk is leukemia. 

Treatment. — ^^Vhatever treatment is eventually used, it is best to begin by 
removing the excess of blood by bleeding. A pint of blood should be removed twice 
weekly until the hemoglobin falls below 14-5 g. ^100 per cent.) and the hematocrit 
below 45 per cent. Frequently 10 or 12 successive venesections are needed before 
this happens. The blood may then be mamtained at this level by venesection at 
longer intervals, but this has the disadvantage of depleting the patient of iron and 
protein. Radioactive phosphorus is the treatment of choice. A first course of 3*5 
to 4 millicuries is given and then no more for 3 months. At the end of that time, 
if the count is above 6 million red cells per c.mm., a second course of 1 to 3 milli- 
curies is given, and some patients need a third course 3 months later. Roentgen rays 
may be used in a similar manner, though they are less convenient than raSoactive 
phosphorus, and less certain in effect thm in leulucmia. The rays should be applied 
over the long bones and the chest. Treatment by any form of ionising radiation prob- 
ably increases the incidence of leuksmita and malignant disease, but it appears to be 
justified by the results. Chemotherapy with arsenic, phenyl-hydrazine, or nitrogen 
mustard is now rarely employed if radioactive phosphorus, or Roentgen rays are 
available. 


2. METH.$MOGLOBINiEMIA AND SUI.,PH.®MOGLOBJN.®MIA 

Synonym. — Enterogenous Cyanosis. 

Definition. — A condition characterised by cyanosis without cardiac or pulmonary 
lesions, associated vrith the presence of methasmoglobin or sulphxmoglobln in the 
circulating red cells. 

/Etiology. — In the vast majority of cases the condition is due to the use of drugs, 
especially aniline derivatives, and it has become much more common since the intro- 
duction of the sulphonamide group. Other drugs which have been incriminated 
are acetanilide, phenacetin, antipynne, Trional, sulphonal, potassium chlorate and 
nitrites. Metiumoglobimemia is produced by the direct action of the chemical or 
a breakdoivn product of it on the red cells. In sulphaMnoglobuuemia the chemical 
sensitises the red cells, so that the haemoglobin combines with hydrogen sulphide 
absorbed from the intestine. Sulphsmogiobinxmla is therefore much more likely 
to develop in constipated patients. A conunon sequence of events is .* constipation; 
headaches; the use of headache powders which contain phenacetin or acetanilide* 
and sulphaMnoglobinxmia. In very rare case? methxmoglobinaemia occurs spon- 
taneously, apparently as a result of excess production and undue absorption of nitrites 
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from the gastro-mtcslinal tract; this condition is known as enterogenous cyanosis. 
Equally rare is a familial form of mcthannoglobinxmia attributed to an inborn error 
of metabolism — hereditary metiuenioglobincemia. Chronic metha:moglobiniEmia and 
sulphffimoglobinjEmia are more common in women than men, and should always 
arouse suspicion of drug addiction, hysteria or malingering. 

Symptoms. — The degree of cyanosis ts sometimes out of proportion to the 
amount of metharmoglobin or sulphaemoglobin present, and it is probably aggravated 
through absorption by the red cells of coloured derivatives of the drugs tlicmsehej. 
The colour varies from a alight muddiness of the complexion to a deep blue. In 
marked cases tlie appearance of the patient is Indeed ghastly, and yet it is belied 
by the comfortable general condition, the absence of any respiratory distress, and 
the extreme rarity or a fatal issue. In acute cases there may be no symptoms. In 
chronic cases the patient complains of w^ness, nervousness, vertigo or fainting 
attacks, palpitation, headache and constipation. The blood may show a slight 
polycytlimmia. 

Diagnosis. — ^Thc diagnosis depends on the spectroscopic examination of the 
blood for methaemoglobin or sulphiemoglobm. 'Hie brown colour of the blood can 
often be recognised with the naked eye. Mctlucmoglobinscmia, in which the altered 
hsmoglobin is within the corpuscles, must be distinguished from raethasmalbumin- 
remia, in which altered haemoglobin is present In liie plasma; in the latter, there is 
no cyanosis, and the patient may be jaundiced. The use of drugs should always ht 
suspected, especially in chronic and apparently inexplicable cases in women. It » 
surprising how skilfully they deceive their attendants and escape detection. I have 
known more than one woman who has lived many months in hospilal und has been 
sho^vn at medical meetings as a rare and mysterious case when all the time the symp- 
toms were being produced by a bottle of phenacetin tablets concealed in the lociren 

Prognosis. — In patients who are anannic or who have to work at a lugh sltituoe, 
the condition may encroach dangerously on the reserve of functioning hamoglobin. 
In other respects it is harmless. 

Treatment.— Recovery occurs spontaneously In 24 to 72 hours after ^e dmg 
is discontinued, Tlie cyanosis can be promptly relieved by the intravenous injeaioa 
of methylene blue, 1 or 2 mg. per kg., but it wU return again if the offending drug 
13 continued. It can be prevented, however, by the continuous administraticm ot 
methylene blue by mouth, gr. 1 or 2 four-hourly. Large doses of ascorbic and are 
also effective. 


LEUCOCYTOSIS 

It 13 important to be familiar with llie normal fluctuations of the white cells. ^ 
healdiy individuals the total number of white cells may vary from 4000 to 
per c.mm-, the average being 7500. A typical differential count is : neutr^hus 
66 per cent., eosinopluls 2*5 per cent., basopliils 0 5 per cent., lymphocytes 24 pet 
cent., monocytes 7 per cent. ; but there arc great physiological variations which are 
best iliuatrated by the absolute values of the different cells. The total ^raber ol 
neutrophils may vary from about 1500 to 7500 ; eosinophils from 0 to 400 ; ba^- 
phils from 0 to 200 ; lymphocytes from 1000 to 4500 ; and monocytes from 0 to oOU. 
The total white count is at a minimum or ba^ level when the subject is at rest in 
the ^morning ; activity, mental or physical, increases it by 60 or life per cent.; m 
addition there are rhythmical fluctuations in the number of polymorphonudeai^ 
h-mphocytes and monocytes, which axe pntobly associated with the rcplacemen 
of dead or emigrated cells. It is unwise to draw far-reaching conclusions from a 
single count of the white cells, and the test should always be repeated when an anonuu- 
ous result is obtained, or when it is unartaio whether the flgures fall within norma 
limits. The most obvious task of the white cells is to protect the body from attaca 
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and invasion by bacteria or eimilar agendes. They may be compared with a standing 
army which performs no useful service in rimes of peace, but which possesses great 
reserves which may be mobilised in time of war. We might press the analogy further 
and compare the three main groims of blood cells, the granulocytes, the lymphocytes 
and the monocytes, with the dUrercni fightiog branches, for just as different types 
of warfare require different arms, so the three main groups of blood cells show in- 
dependent variations in the various phases of an infection, and respond differently 
to different kinds of disease. An increase in the neutrophil leucocytes should strictly 
be called neutrophil leucocytosis or neutrophilia, but when the term leucocytosis 
is used without qualification it is taken to mean a neutrophil leucocytosis. Leua>- 
cytosis occurs physiologically during the later stages of pregnancy and for about a 
week after delivery; in the newly bom infant; and after ccercise, as many as 35,000 
cells per c.mm. having been found after violent exertion. The causes of pathological 
leucocytosis are : 

1. Hsraorrhage, or trauma in which tissues are injured and blood is exfravasated, 

2. Acute infections, especially by the pyogenic coed. 

3. Acute intoxications, such as diabetic coma, ursmia, gout, lead colic, coal-gas 
poisoning and poisoning by a number of organic and inorganic substances. 

4. Malignant disease, especially when the tumour grows rapidly, or involves the 
alimentary tract or the bone-marrow, and some cases of Hodgkm’s disease. 

The number of wUte cells in these conditions commonly varies from 12,000 to 
40,000 per ermn., according to the acuteness of the infection or intoxication, and 
the patient’s ability to respond; in exceptional cases the count may even exceed 
100,000. The neutrophils are less mature than normal, or are altered by the tozsemia, 
so that many of the cells have only one or two lobes to their nuclei— phenomenon 
described as the “ shift to the left In profound infections in which the patient’s 
resistance is overcome there may be no increase in the total number of white cells 
but a considerable shift to the left is present; this is a sign of very ill omen. When 
there Is a considerable leucocytosis, as In pneumonia and scarlet fever, small numbers 
of myelocytes may appear In the peripheral blood. 

EOSINOPHILIA 

The function of the eosinophil celb b not known, though it b suggested that 
they protect the body against the absorption of foreign proteins or of abnormal 
products of protein metabolbm. Their number b increased by certain drugs, such 
as emetine, and also by feeding with whole liver. They are decreased in surgical 
shock, and by the hormones corticotrophin and cortisone. There b a rare condition 
of hereditary eosinophilia which sometimes manifests itself in different members of a 
family, and in which the normal proportion of eosinophils and neutrophils is reversed ; 
in such cases infection b attended by a neutrophil leucocytosb and a temporary 
diminution of the eosinophilia. A constitutional tenden^ of the same kind b prob- 
ably present In a ntimber of individuab, and explains the high eosinophilia that may 
sometimes appear from trivial or unusual causes. In the symptomatic eosinophilias 
tabulated below it is rare for the total white count to be much increased, or for the 
eosinophils to exceed 20 per cent., but occasionally they may constitute over 50 per 
cent, of a total white count of 50,000 to 100,000. The eosinophib are usually in- 
creased in ; 

1. Infestation by parasites, especially hydatid cysts, ancylostomiasis and trichin- 
iasis. LaffUf’s tyndrome, a condition in children in which transient pulmonary 
infiltrations are associated with blood eosinophUb, has been ascribed to the migration 
of larvie of ascaris lumbriondes through me lungs. Tropical Eosinopkilia (Wetn- 
garten’s syndrome) is a very similar ^mdrome which has been observw particularly 
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in India and Ceylon, and in Vr-hich eosinoplulia U associated with asthma and bron< 
chitis. The eosinophil count is of the order of 40 to 80 per cent— or even higher. 
In some cases the symptoms have been ascribed to infestation of the bronchi and 
bronchioles by mites. Tropical eorinophilia responds extremely well to a course of 
injections of neoarsphenamlne and I have seen an equally favourable result in a ^vozn3n 
wth eosinophilic bronchitis who had never been in the tropics. 

2. Convalescence from acute diseases; they are diminished in the acute sta^ 
except in cases of scarlatina in which there is a slight eosinophilia at the time of ths 
eruption, and sometimes in acute rbeumatisnu 

3. Allergic states, such as asthma and hay fever. 

4. In many skin diseases. 

5. In Hodgkin’s disease in about one-quarter of the cases, but rarely to a Hgh 
degree, in polyarteritis nodosa, and in rare cases of malignant gronths, more especially 
when the peritoneum is involved. 

6. In myeloid leukaemia and erythrsmia. 

EOSINOPHILIA W’lTII SPLENOMEGALY 

Synonym. — Eosinophilic Leukxmia. 

This is an uncommon syndrome in which enlargement of the spleen is associated 
with persistent eosinophilia ; the liver and the lymph glands may abo be palpable. 
The total white count Is usually between 10,0W) and 25,000, but it may exceed 50, W 
cells per c.mm. ; eosinophils constitute from 20 to 80 per cent., the majority being 
mature and only a small fraction myelocytes. Anmmia, if present, b of moderate 
degree. Post mortem the hyperplastic bone-marrow is seen to be filled with eosmo- 
phils in all stages of development. Basinoptul cells are present in the other organs, 
especially the spleen and the lymph glanas, but here they arc mainly adult ecus. 
Areas oi haanorrhage and fibrosis may be found in the spleen and the IunM_, and 
granulomatous tumours have also been observed. The benign course of the disease 
in many instances, the absence of anmmia and the small percentage of myelocytes 
in the blood and tissues are arguments against regarding the condition as a true eosmo- 

E hilic leukjcmia. It is probably not a disease entny, but a syndrome of varied seuology. 

ome cases are examples of hereditary eosicrophilia in its severer form 5_ others are 
acquired on the basis of asthma and bronchitis, syphilb, malaria, hepatic cirrhosis, 
myeloid leuksmia, Hodgkin’s disease and other Imown causes; and a few cases 
remain obscure. The prognos'is is moderately good, but death may occur from inter- 
current infection. Oirrisone or cortiootrophin should be tried. Splenectomy « 
contraindicated, as it aggravates] the eosinophih'a. Great improvement follows anu* 
syphilitic treatment in cases with a positive Wassermann reaction. 


LYMPHOCYTOSIS 

Little is known about the function of the lymphocytes, though they are believed 
to play an important part in the protection of the mucosx and the fymsvpnot 
antibodies. They ate increased by exposure tn ultra-violet light, and diminished by 
excessive irradiation, vitamin deficiency and the hormones corticotrophin and coipsope. 
Lymphocytes are more numerous in the blood of children than of adults, constituting 
from 40 to 60 per cent, of a total count of 7000 to 9000 white cells per and 

their reactions to disease are much greater in early life. There are few infection m 
childhood which may not now and again be associated with an extraordinanly high 
lymphocyte c»um. The lymphocytes are especially increased in whooping-cougb, 
chicken-pox, small-pox, typhus, malaria and most constantly in glandular fever (acute 
mononudeosis). In isolated instances of these various infections, the lymphocytes 
may rise as high as 75 per cent, or more ctf a total count of 100,000 white cells pet 
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c.iiun., and leuksmia may be suspected. Usually the absence of ansmia should 
quiet this suspicion. The lymphocytes are moderately increased in the stage of 
healing of acute infections, and in tuberculosis which is progressing favourably. 
They are diminished in miliary tuberculo^ and lesions of the lymphoid tissues, such 
as glandular tuberculosis, Hodgkin’s disease, carcinoma and lymphosarcoma. 

MONOCYTOSIS 

The monocytes arc increased during and after the crisis in acute infections, and 
also in active tuberculosis, sympathetic ophthalmia and undulant fever. Very high 
counts are occasionally obtained in miliary tuberculosis and infective endocarditis. 

BASOPHILIA 

The basophils are moderately increased in a number of diseases of the blood- 
forming organs, such as leukxmia, erythtaemia and acholuric jaundice. The increase 
of basophil cells in myeloid leukiemia is sometimes of a diagnostic importance, as 
it may be the only abnormality present during a remission. 

LEUCOPENIA 

Leucopenia implies a condition in which the total white cell count is reduced 
below the normal range, i.e. below 4000 per c.Tnm. G ranulocytopenia or neutro- 
penia indicates a similar diminution in the number of granulocytes or neutrophils 
respectively, i.e l ess than 1500 neutroohlb per c.mm.^V hile the majority of infec- 
tions induce a Icucocytosis, it is characteristic of certain diseases that the white 
count is normal ^ diminished. wThe most imj^tant infections in which there is 
leucopenia are th ^nteric feve j fs . ^ndulant fever, influe nt Tn»aoV»- Leucopenia 
may also ocoir in septic iniecuons when the resls&nce is^Verwhelmed by the severity 
of the infection ; it is nevertheless unusual for the white blood count to sink to the 
low levels characteristic of agranulocytosis, and a total white count below 2500 
should arouse the suspicion of an underlying abnormality in the blood-forming 
organs. Leucopenia resulting from septic infections differs from agranulocytosis in 
the presence of septic foci, positive blood cultures, and at necropsy the septic type of 
splenitis. As might be expected, leucopenia occurs in cachectic and debilitated states 
and in diseases of the blood-fonning organs in which the leucopoietic tissues are 
depressed. There is a temporary fall in the number of leucocytes in the peripheral 
blood in anaphylactic shock and similar conditions, owing to the collection of the 
cells in the internal organs. 

la the conditioas alce&dy discussed, the leuccpems is ususily moderate in degree 
and produces no obvious clinical effects, the symptoms being those of the primary 
disorder. Leucopenia of a much more severe degree occurs in aplastic anzenua and 
leucopenic leukaemia. The bacteria which are constantly present on the surfaces of 
the body are then able to invade the tissues, and the trivial infections to which all 
of us are ejqjosed take on a malignant character. The most common invaders are 
Vincent’s organisms, with the production of fetid ulceration in the mouth and throat 
or elsewhere. Lesions sudi as cancrum oris, noma and putrid sore throat rarely 
develop imless the wHte blood cells are depressed. Such extreme leucopenia is 
nearly always accompanied by signs of damage to the other hiemopoietic tissues, 
such as antemia and a tendency to bleed. The leucopenia is indeed only one mani- 
festation of a general depression of marrow function. There arc, however, eases in 
which the lesion is strictly confined to the white cells and the leucopoietic tissues, 
so that the red cells and platelets remain intact. It is to cases of this last type that the 
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term agranuhcylash eliould strictly be conCinedf as tl\cy form a clinical entity v.iA 
characteristic pathological changes, but the tenn is often loosely applied to any con- 
dition in which the white cell count b greotly depressed, and necrotic ulceration is 
present. 


ACRANOLOCYTOSIS 

Synonyms. — Malignant Neutropenia; Primary Granulocytopenia; Agranulo- 
cytic Angina. 

Definition. — disease characterised by profound leucopenia, an acute febnls 
illness, necrotic ulcerations attd a tugh mort^ty. 

Etiology. — The majority of cases are due to an idiosyncratic reaction to drugs, 
cspcdally amidopyrine and the related phenylbutazone, the sulphonamides and the 
related thiourea derivatives, and troxidonc |Tridionc) and related anti-epileptic drugs. 
During the active phase of agranulocytosis following the administration of airudo- 
pyrine, an antibody can be demonstrated in the plasma which agglutinates the white 
cells. It is assumed tliat this antibody leads to greatly increased peripheral destruc- 
tion of the granulocytes with consequent depletion and exhaustion of the bone- 
marrow . Leuco-agglutinins have also been demonstrated in other forms of agranulo- 
cytosis, including some in which there is no history of taking drugs, and the Coombs 
test rnay be positive. 

Patients who have an idiosyncrasy to amidopyrine may become sensitive to the 
drug after taking quite a small quantity, and in the sensitised subject a dose as smw 
« 0-2 g. may be followed by so abrupt diminution in the white cells and changrt m 
the marrow. Agranulocytosis therefore occurs typically in patients who are taking 
amidopyrine in small doses or at long Intervals. WTitn a patient has taken a ttUl 
of 50 g. amidopyrine wiili impunity (in divided doses, of course) it becomes progres- 
Bively less likely that he will become sensitive, though there can be no absolutt surety 
of safety. The position with the sulphonamides is different. AgranuloQtosis uom 
the sulphonamiuc group rarely occurs until at least 30 g. of the drug has been taken. 
It is therefore infrequent before the tenth day and is more likely to be fount! wiUi 
second or later courses of treatment. With thiouracil agranulom'tosls occurs most 
commonly in the second month of treatment, but it lias been observed after both 
short and prolonged periods of adminutration, and at nil dosage levcb. Agranu-°* 
cj'tic syndromes may also occur after most of the poisons mentioned under apUstic 
ansmia (p. 733), but they arc rarely so clear-cut and tend to be complicated by 
and bsemorrhage. Chronic and recurrent types of agranulocytosis are occ^onaJly 
met with, especially in females, for which no explanation can be found. 
also a very rare disease, prtitiary splenic HCKtroyieBia, in which chronic agranulocjtosis 
occurs in association with splenomegaly, without cirrhosis or drug and baetem 
idiosyncrasies, and is completely relieve by splenectomy. This may be regsru 
as the Counterpart of idiopathic hxmolylic ansmia and essential thrombocylopemc 
putpura. 

Pathology. — Necrotic, ulcerative or gangrenous lesions are present, most con- 
stantly in the mouth and pharynx, but they may affect any pan of t!ie aliitvenwry 
canal, the rectum and tlie vagina. Oedematous or brawny swalings may be presco 
about the teeth, the neck, m the subcutaneous tissues or elsewhere. The boue- 
marrow contains its normal complement of megakaryocytes, and ery'thropoiesis 
normal, but granular leucocytes and myeloey'tes arc absent ; in cases dying ear >. 
small islands of myeloblasts arc seen, but in the later stages these too may disapp*^ 
and the only white cells seen in the manow are focal accumulations of lymphocytes 

Symptoms. — In cases due to amidopyTinc. there is often a long history of 
or physical over-exertion, followed In' chronic fatigue, loss of weight and 
in the limbs. If the blood is estamined in this prodromal phase, Icucopcnia of 
degree will be found. Acute symptoms are often precipitated by dental extracu 
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or an influenzal attack. The onset is abrupt, sometimes \\-ith rigors, and the patient 
complains of aching pains in the limbs and sore throat, and is rapidly prostrated. 
The temperature is nigh, ranging from 100® to 105® F. In the majority of cases 
ulcero-membranous lesions soon appear on the tonsils and gums, and the cervical 
glands may be enlarged, with surrounding bmvny induration. As already indicated, 
other mucous surfaces may be involved, and in rare cases the sole infective lesion 
may be a mild redness of the throat vrithout any other tissue or blood Infection. 
The ]3atient is pale but not anscmic. The liver and the spleen may be palpable, and 
jaundice is an occasional complication. As tJie disease advances, the usual symptoms 
of a profound toxamia appear. Examination of the blood at this stage shows a total 
white count below 2000, often only a few hundred cells per c.mm. ; the reduction 
affects especially the granulocytes, which may be diminished to about 5 per cent, 
or even completely absent. 

Diagnosis. — ^ses arising in the course of another illness which has been treated 
by amidopyrine or one of the sulphonamidea may be very difficult to recognise. The 
diagnosis depends chiefly on the history and the blood picture. SpeciBc inquiry 
should be made as to the use of amidopyrine, which is contained in many analgesic 
and hypnotic preparations. The author has seen several cases in which the amidopyrine 
hypothesis had been discarded, but further questions revealed the fact that the drug 
had indeed been used or was still being used. Aplastic anamia and Icuksmia can 
be excluded by the blood picture, as the ted cells and platelets are not affected in 
agranulocytosis, and there are no primitive white cells such as appear in acute leukxcmia. 

Frogoosts.*~Spontaneou3 recovery from an acute attack may occur, but the 
mortality of untreated cases is about 75 per cent. The results of current therapy 
have not yet been appraised but in cases diagnosed early the mortality should not 
exceed 25 per cent. 

Prophylaxis.— No one should ever be given a prescription which allows amido- 
pyrine CO be taken irithout close medical supervision. Patients taking phenylbutazone, 
anti-epileptic or anti-thyroid drugs should be w’amed to report at once if they suffer 
from fever, sore throat or other untoward symptoms. If drugs of the sulphonamidc 
group are given for more than a week, the blood should be examined at regular 
intervals. The occurrence of drug fever 7 to 10 days after beginning sulphonamidc 
treatment may herald the onset of agranulocytosis. It is not known how long tiic 
patient remains sensitive to drugs capable of producing agranulocytosis but it may 
be for the rest of his life. After an attack, therefore, the patient should be specifically 
told not to take the drug again. 

Treatment. — ^Thc step is the removal of the cause where this can be identi- 

fied as a drug. At the same time corticoirophin or cortisone should be given in full 
doses to accelerate the disappearance of the morbid antibody and the recovery of 
leucopoicsts. Penicillin or other antibiotic should be given in large doses and in the 
majority of cases the infection will clear op in 3 to 10 days. For local treatment 
penicillin lozenges may be used or the mouth and throat may be frequently washed 
out with a hypochlorite solution. In severe cases tlie mouth may be sprayed ivitli a 
saturated solution of potassium chlorate, and ulcerated areas then swabbed with a 
solution of copper sulphate, 10 grains to an ounce of water. Abscesses and areas of 
cellulitis should be drained but only essential surgery should be done until the while 
count is stabilised at a normal level. In chronic and recurrent cases of granulocyno- 
penia, splenectomy is of toIuc in the small group of cases in which the spleen Is 
cnlargcil and the bonc-niarrow is hypcrcellular. 


LEUKiEMIA 

Synonym. — Leukosis. 

Definition. — Lcukxmia is a morbid condition cliaractcriscd by widespread 
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hyperplasia of the leucopoietie tissues, dther myeloid or lymphatic, which is usually 
associated with qualitative and quantitative changes in the white cells of the 
ciirulating blood. 

Etiology. — The setiology is unknown, and the disease appears to occupy an inter* 
mediate position between the reaction to infections and noxious agencies on the one 
hand and the true neoplasms on the other. Leuksmia occurs in the lower animals 
also, and (like the sarcomata of these animals) it is sometimes transmissible by cell- 
free filtrates. In its more acute forms in man it often resembles an infection, and 
very similar changes in the blood and the blood-forming organs may sometimes be 
produced by infections and similar dearly apprehended agencies; it is difficult, 
however, to reconcile the tumour-like growths which sometimes devdop in Icukannia 
with a hypothesis of infection. It differs from the ordinary neoplasms in being a 
svstem-diseasc, and affecting the whole organ simultaneously. The neoplastic hypo- 
thesis presents fewer difficulties, the diffuse character of the lesion being expired 
by the labile character of the lcuo>poietic tissues and being paralleled by the diffuse 
cardnomas of the breast and the cirrhotic liver. In experimental animals leukamia 
has been induced fay indole, benzol and tar, and in man it has been thought to be 
unduly frequent in those whose work exposes them to benzol, Roentgen raw and 
radium. There has been a real increase in leukemia in the last SO years and it has 
been speculated that this may be due to the increased opportunities for contact with 
synthetic chemicals in our present civilisation. In experimental animals stocks 
a high incidence of leukiemia can be produced by selective breeding, and in man it U 
probable that the disease only occurs in those tvith the appropriate genetic make-up. 

Clatsijiealion.—Wc might expect to find forms of Icuksmia corresponding to 
each of the different types of white blood cell, and classify them accordingly. In 
practice it is found that the only /orms of leuismia which occur at all frequeotiy 
arc those which involve predominantly the neutrophils and their precursors, or myeloid 
leukamia, and those which involve the lymphocytes, or lymphatic leukemia. Eosino- 
philic leukemia has already been discussed ; in exceptional cases of myeloid leukarmia 
basophil cells may predominate. Monocytic leukamia has recently attracted much 
interest, but many cases so described arc actually mycloblastic [eukemia, and in the 
majority, at any rate, myeloblasts or myelocytes as well as monocytes are present in 
the blood and tissues. In cases in which monocytes predominate, the leukemia is 
usually acute or subacute, with fever, severe anemia and necrotic mouth lesions, and 
a tendency to temporary remissions and aleukemic phases. In leukemia the immatur- 
ity of the cells is just as important as the type of cell present, and for clinical work 
the leukemias are therefore described as chronic myeloid leukemia, chronic lymphatic 
leukemia and acute leukemia. Whichever strain of cells is affected, the disease breeds 
true, and the two groups of cells arc never involved simultaneously. Cbnfusion has 
sometimes’ arisen owing to the case with which very immature cells of the myelojd 
series, the myeloblasts, can be mistaken for l 3 rmphocyte 8 . The increase in leukamia 
in recent years has particularly affected acute leukarmia and chronic lymphatic 
leukemia. Ax. presfint about 40 per cent, of cases art acute- leukEcivi, J3 pec cent- 
chronic lymphatic and 25 per cent, chronic myeloid. 

1. CHRONIC MYELOID LEUKAEMIA 

Synonyms. — Myelocytic Leukaunia; Spleno-McduUary Leukremia; Chronic 
Leukamiic Myelosis. 

Etiology. — ^Thc t^vo sexes are equally involved. The disease is very rare before 

E ubert)', and about half the cases begin between 30 and 50, the greatest incidence 
eing benveen 35 and 55. 

Patholo^.— The chariges whidi are found in the body are almost confined to 
the hremopoictic organs. The bone-marrow is firm and fleshy, pale pink or grey is 
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colour, rarely of a greenish hue. The prcdoimnant cell is the myelocyte, but there 
are also large numbers of myeloblasts and nucleated red cells. The spleen is usually 
enormously enlarged, but its outline is preserved ; its surface is smooth, its consbtence 
firm, its colour on section a greyish-red, usually mottled with infarcts. Microscopic- 
ally the Malpighian corpusdes are obliterated, and the pulp is filled with myeloid 
ceils and resembles the bone-marrow. The liver is large, firm and of a pale yellow 
tint, and its capillaries contain large numbers of myelocytes. The other organs 
may show anaemia, hsmorrluges and infiltration with myelocytes. 

Symptoms. — Early symptoms arc easy fatigue, slight loss of weight and strength, 
and gastro-intestinal disturbances, but the patient may first complain of the enlarge- 
ment of the abdomen due to the increasing size of the spleen. The ansmia at this 
time is not marked, indeed the appearance is not infrequently one of good health. 

Pain in the left side is sometimes felt, either as a result of the dragging weight of the 
enlarged spleen or from perisplenitis over an infarct. The average duration of symp- 
toms before medical advice is sought is about a year. Fever is commonly slight, 
and there are often long periods of normal temperature intcmipted now and ^en 
by small rises of short duration to 101“ or 103“ F. The basal metabolic rate is 
increased. Tenderness is often present over the sternum, more marked during 
exacerbations of the disease. 

On examination the striking feature is the size of the spleen. It occupies the greater 
part of the left side of the abdomen, often reaching to the iliac crest below and the 
middle line at the umbilicus. It forms a hard smooth tumour, with rounded edges, 

( not tender to palpation and easily recognised by the characteristic notches in the 
I anterior margin. The size tends to vary m the course of the disease, often leading to 
■ false hopes as to the efficacy of treatment. Sudden enlargement Is due to hemorrhage 
/ or infarction, and marked diminution may occur with we approach of death. The 
1 Uver is larger than normal, and smooth. The lymph glands are rarely palpable, 

^ except sometimes near the end. Impairment of vision may occur from leucocytic 
g accumulations or hemorrhages in the retina, while Involvement of the inner ear may 
^ lead to deafness and Meniere’s syndrome. 

j In the later stages the aniemia becomes severe, and cachexia develops. Ascites 
“ , and osdema make their appearance, the heart weakens and the patient becomes cmaci- 
ated. Hsmorrhage is irequent, but rarely lethal. Death occurs from exhaustion 
g or from intercuirent infection. It should be noted that infection may produce a 
temporary improvement in the blood picture, but such a remission is often followed 
by an aggravation of the disease, which then pursues an acute and rapidly fatal course, 
f. Conversion of chronic into acute leukaunia may also happen spontaneously. 

The blood . — The principal characteristics are progressive loss of hxmoglobln and 
‘Yi of red cells, and increase, irequently enormous, of the leucocytes. The white count 
ranges from 100,000 to 1,000,000 cells per c.mm., values about 400,000 being most 
usual. The increase is mainly composed of cells of the granuloc^e scries. The 
^ typical cell is the neutropWI myelocyte, which constitutes 20 to 40 per cent, of the 
total ; but the neutropml, eosinopml and basophil polymorphonuclears arc also 
'''’increased, eosinophil and basophil myelocytes are present, and occasional myelo- 
blasts arc encountered. The ansmia is of the orthochromic ^e, and as it becomes 
more severe, unisocytosis and polychromasia dc^’clop, and nucleated red cells appear 
in the blood. The platelets are normal or slightly increased at the beginning of the 
disease, but decrease in the terminal phase. 

Diagnosis, — This is usually made with ease from the characteristic blood picture 
and the great splenic enlargement, though difficulty may arise when the white cells 
fall to normal or subnormal values as a lesulc of treatment. In these circumstances 
joi^thc presence of immature white cells and of basophil leucocytes may indicate the 
correct diagnosis.- Myeloid leukaania usually -runs true to type and rarely presentSy^mts, 
, 5 flf’an aleukimic phase. The differential diagnosis of chronic myeloid leukaania and 
tf'' 
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non-leukicmic myeloid splenomegaiy nay be difficult, but in the latter the blood 
picture is not frankly leukemic and total white cell counts above 30,000 per c-mm. 
are unusual. 

Course and Prognosis. — Chronic myeloid leuksmia is invariably fatal. The 
average duration of me is Just over 3 years from the onset of the disease, or 2 jean 
after coming under treatment. There b no evidence that treatment prolongs life, 
though it greatly increases the comfort of the padent. In any large series exceptional 
cases are observed in which life b prolonged for 10 to 20 years, though one may 
suspect that most of these are example* of chronic non-leuramic myeloid spleno* 
megaiy. At the other extreme arc subacute cases which shade indefinitely into aciife 
leukmmb. The prognosis in an individual case will depend on the general condition 
of the patient and the presence or absence of cachexia, the degree of anamia, and the 
height of the white count, very high and also very low value* being unfavourable. 
Enlargement of lymph nodes and the appearance in the blood of large numbers of 
myeloblasts are each unfavourable signs. (See also under Treatment) 

Treatment. — Chronic leuksmb is treated either by the ionising radiadoM of 
Roentgen rays and radioactive substances, or by chemotherapy with mitotic poisons 
such as arsenic, benzol, colchicine, nitrogen mustard, urethane and Myleran. Both 
^cs of agent act by disturbing or destroying the proliferating white cells during cell 
division, or when cell division b about to b^in. As a result a temporary remission 
of the disease b induced. The natural course of chronic myeloid Icuksmia b steadily 
doumhill, and during the latter half of the untreated disease the patient U confined 
to his bed, cachectic and miserable. After a course of treatment with Romtgen rays 
or chemotherapy, the padent is restored to what he feels his normal condition. 
spleen usually remain* enlarged and the blood abnormal, but in rare casa the b!^ 
returns almost to normal and the spleen recede* beneath the costal margio. Sueb a 
remission lasts from a few months to a year, when repetition of the treatment agm 
produces improvement, though not so complete as before, ^ter a varied nimiber 
of cycles treatment finally becomes ineffecuve, and a time arrives when, dwpiie.^ 
efforts, the patient becomes steadily worse. The period of decline is usually snift, 
and in the majority of cases death occurs within 4 or 5 montlis of entering this final 
phase. A patient who has become resistant to radiotherapy may respond to chemo- 
therapy, and vice v'ersa, but the point of attack of the two tj-pes of therapy is similar 
and a* a result life can seldom be much further prolonged by alternating treatment in 
this way. 

Irradiation is the treatment of choice. The raj* may be applied to the bon« 
or the spleen, or both, tliough there is some evidence that radiation is most effecuve 
when applied over the spleen. The best results appear to be obtained with 
dose* frequently repeated. Treatment is stopped when the white count has fallen 
to about 15,000, as the fall may continue for 2 or 3 weeks after cessation of treatment; 
it should be resumed whenever the while count rises shove 50,000 cells per cmim 
Radioactive phosphorus may be used instead of Roentgen rays, though it appeara^ 
be inferior in value. An imtial dose oM to 2 mJllicuries intravenously is foUoued py 
4 doses of 0-5 to l-O millicurie at 3 or 4 days' internal, and ^en 0-5 to bO milhcurie 
is given weekly until the leucocyte count has fidlen to 30,000 per amm. 

Other forms of chemotherapy have been displaced by Myleran (1 : 4 -diioethane- 
sulphonyloxybutane) wliich has a spcdfic action in depressing tlie produ^on ot 
granulocytes. Treatment, which is ^ven by mouth, is begun tvith a dos^ 
mg. a day, and if a favourable response is obtained, this may later be reduced md 3 
maintenance dose determined. Thrombocytopenia may develop, even with thera- 
peutic doses, and it is essential to examine the blood weekly until the dosage has b^n 
stabilised; the marrow should also be examined at intervals as there is some wk or 
^aplasii^ Hormone jherapy with.corticoUophin-or cortisone ia-of no v»Iue-ifl.<hro^r?- 
myeloid leukzrhia. With successful radiotherapy or chemotherapy, the luEOJOglobin 
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and red cells return spontaneously to more normal levels ; iron and transfusion may 
be useful in accelerating recovery. 

2. CiiRONIC LYMPHATIC LEUli/EMlA 

Synonym. — Chronic L 5 'mphQcyUc Leutamia. 

Definition. — A chronic overgrowth of the lymphatic tissue throughout tlie body, 
accompanied by an increased number of lymphocytes in the blood. 

Etiology'. — The disease is one of middle and later life, and is hardly ever met 
in children. The average age of tnddeoce is 60, over 10 years later than chronic 
myeloid leukaemia. Males are a/fected about tivice as often as females. 

Pathology. — Post mortem, the striking feature is the enlargement of the lymph 
glands and other lymphoid tissues. The glands are seldom larger than a walnut, 
discrete, homogeneous and pinkish grey on section. The lymphoid tissue of the 
pharynx is hypertrophied, and lymphoid nodules may be present in the intestines, 
the ludneys and elsewhere. The liver and spleen are uniformly enlarged, the bone- 
marrow is hyperplastic and grey or greyish rw in colour. 

Symptoms. — The disease may w; present for months or years before the patient 
feels it necessary to consult a physician. Swelling of the glands is usually the first 
symptom to attract attention, or the patient may complain of increasing tiredness 
and loss of weight. Less frequently enlargement of the tonsils Is first noticed, or 
enlarged glands and spleen are discovered by chance during a routine examination. 
In exceptional cases a tumour extirpated by the surgeon is found to be a lymphoma, 
and subsequent examination of the blood reveals chronic lymphatic leuksmia. Other 
early symptoms arc itching eruptions of the skin, and impotence. 

In typical cases all the superficial lymph glands are enlarged. The enlargement 
is moderate and the glands are rarely so big as in Hodgkin’s disease or lymphO'* 
sarcoma. They are mecly moi-ablc and not adherent to one another, moderately 
hard and do not alter in consistence during the course of the disease. Spontaneous 
fluctuations in their size may occur. In at^ical cases only one group of glands may 
be enlarged. The tonsils may he hypertrophied, the spleen is nearly always palpable, 
though it does not often extend more than a hand’s breadth below the costal margin, 
and the liver is enlarged. Tenderness of the sternum or of the long bones is unusual. 
Hypcralasia of the lymphoid tissue in various parts of the body may lead to the forma- 
tion of tumours or other unusual symptoms. Nodular lesions, infiltrations and actual 
tumours may develop in the skin. Enlargement of the thymus and the mediastinal 
lymph glands may produce the signs of an intralhoracic tumour. Lymphomata may 
develop in the breast or other organs. The salivary and lacrimal glands may be 
symmetrically enlarged, producing one of the varieties of Mikulicz’s syndrome. 

The blood . — ^The red cells and haemoglobin arc unaffected in the early stages, but 
later severe anaemia develops, with anisocytosis, polyebromasia and nucleated red 
cells. The platelets arc unaffected till the end, and hemorrhage is rare. The total 
white count is increased, usually to about 200,000 cells per c-iaro., but not to the high 
level seen in chronic myeloid leukxmia. Lymphocytes predominate and may con- 
stitute 95 to 99 per cent, of the white cells, 'fhe majority are small lymphocytes, 
though a few large lymphocytes are nearly always present. The nuclei may be more 
deeply indented than normal, and azur-granules arc usually absent. The absolute 
number of polymorphs is unaltered, and no myelocytes are present. It is probable 
that the proliferation of lymphoid tissue in the glands and elsewhere may precede 
fay some time the increase of lymphotytes in the blood-stream. In rare cases the 
blood is normal when the patient first comes under observation, but later the char- 
acteristic picture develops {aleuhamic Ieakamia)i or the total white count may not 
be increased, though there is a high percentage of lymphocytes {leucopenic leuhhnid). 

Diagnosis. — Only in the rare aleukamic cases is diagnosis difmmlt. Points of 



762 


DISCUSES OF THE SLOOO 


importance are the generalised enlargement of the lymph glands, thdr imiform 
consistence and moderate size, and fte enlargement of the liver and spleen. Biopsy 
of a gland or sternal puncture may assist. 

Prognosis. — ^The disease is invariably fatal. The average duration is 3| yean 
from the onset, or about 18 months after coming under treatment. A few cases are 
more chronic, and exceptionally life may be prolonged for 10, 15 or 20 years. Death 
occurs from cachexia, hsemorrhage or most commonly from intercurrent infection, 
sepsis being a very dangerous complication. It b doubtful whether treatment greatly 
modifies the course of the disease. 

Treatment. — Roentgen rays should be applied to the lymph glands if the cnlarp- 
ment is troublesome. Radioactive phosphorus, general irradiation or irradiation of 
the spleen is rarely as effective as in chronic mydoid leuksmia; it may be foUowciJ 
by depressing reactions and is often better avoided if the patient is maintaining a 
reasonable level of liamoglobin. The hormones corticotropbin and cortisone are less 
effective in chronic ^an in acute lymphatic Ieulc*mia ; they are most useful in cases 
complicated with skin eruptions or wth a biemoljtic type of anasmia. The chemo- 
therapeutic drugs, nitrogen mustard and its derivatives, tri'ethylene-roclamine and 
urethane should theoretically be of value but they have likewise proved nthcr db* 
appointing; they are particularly indicated in the later stages when there is wid^ 
spread inhUcation. Transfusion has been the most useful therapy in the author’s 
experience and it may be followed by a sustained improvement. If the effect of 
transfusion is not trell maintained, hypersplenism should be suspected and splen- 
ectomy may be contemplated, but operation is not justifiable in cachectic paUfut?* 
In all forms of leukemia, and especially in chronic Ij-raphatie leukemia, It is 
important to assess therapy in terms of its effect on the patient as a whole and not 
merely on the disordered unite cells. 

3. ACUTE leuk;emia 

^(iolo^.— The wo sexes are approximately equally affected. Acute lymphatic 
leuksmia ts most common in the first 5 years of life; the inddence then falls and 
about age 20 reaches a uniform level comparable with that of the myeloid and mono- 
cytic forms. Acute myeloid and acute monocytic ieukmraia are fairly evenly dis- 
tributed over the decades. . 

Symptoms. — The onset is usuaUy abrupt and more than half the cases 
with symptoms regarded as a cold, influenza or bronchitis ; it is only when the infec- 
tion fails to respond to treatment and the patient remains prostrated that a more 
serious disease is suspected. Other cariy symptoms are ulcerative stomati^ or 
tonsilbr enlargement with sore throat, and some cases first come under the physician s 
care after a prolonged hsmonhage from tonsillectomy, dental extraction or some 
trifling operation, which has left the patient exsanguinated. The course of the disease 
varies from fulminating cases in which the patient succumbs within a week, through 
cases of average acuteness svith a duration of less than 2 months, to subacute cases 
which shade indefinitely into chronic leuksmia. Usually the rapid deveJopinent or 
ansma, and Voss of vitVgbt soon comp^ ftre patient to t^e to hia bed. 

He complains of sore throat, headache and pain in the bones. The temperature 
becomes high and purpuric manifestations set in, which aggravate the ansnua or 
bring the patient’s sufferings to an abrupt termination by loss of blood or cerebral 
hsemorrhage. 

On examination tbe extreme pallor and the enlargement of the superfiaal lymph 
glands, especially those in the neck, first attract attention. The pallor is most striking 
when there are in addition purpuric haemorrhages into the skin, varying^ in ^ent 
from a pinpoint to large patches whit^ may break down and ulcerate. ’J hc size oi 
the spleen varies ; usually it is easily palpable, but it may not be felt, or it may be 
greatly enlarged. The liver may be eidarged. The lungs may show broncbiUSi 

1 
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broncho-pncumonia, or pleurisy, with or without effusion. Pericarditis and endo-' 
carditis may occur. The mind usually remains dear to the end. Certain symptoms 
may be so prominent as to colour the whole clinical picture and give a special aspect 
to the disease. In the anginal type, there is necrotic ulceration of the tonsils or other 
areas of the buccopharyngeal mucous membrane, or bleeding from the gums, compli- 
cated by secondary infection. In the haanorrhagic purpura and hzemorrhages 
arc the predominant features, and the disease may be mistaken for purpura ha:mor- 
rhagica. There may be hemorrhage from any of the mucose, and in one of my 
cases there was so much blood in the urine that firm dots formed in both pelves and 
ureters, leading to death from suppression of urine. Disturbances of vision or deaf- 
ness may result from hemorrhage into the retina or the labyrinth. The fever and 
slight splenomegaly may be suggestive of some systemic infection, and tliere may be 
leucopenia and an eruption resembling the rose spots of typhoid fever. Bone pains 
may suggest the diagnosis of acute rheumatism, and there may even be serous effusion 
into the joints. 

In the more subacute forms of the disease tumours may develop in various parts 
of the body. They arc composed of undifferentiated white cells and infiltrate the 
surrounding tissues like a malignant growth. Plum-coloured nodules appear in the 
skin or in the gastro-intestinal tract, in the latter situation leading to vomiting or 

f refuse diarrheea, often blood-stained in character, or to intussusception of the bowel, 
n the abdomen or in the mediastinum large |frowths may develop from the lympli 
nodes or the thymus, compressing and infiltraung the adjacent structures. Tumours 
of the bones have been dlstlnguuhcd by the special title of ehhroma, owing to the 
greenish colour sometimes seen in the freshly cut surface of the growth. They have 
a predilection for the subperiostcum of the orbit, and cause headache, deformity of 
the temporal and frontal cones, ezophtbalmos, proptosis, papillsdema and sweDJng 
of the veins of the head, neck and lacc. They may, however, occur in other parts 
of the skeleton, and sometimes seem to arise within the bone, which is expanded 
over them in a brittle shell. The spinal meninges may be invaded, \vith consequent 
transverse myelitis, while infiltration of the nerve roots leads to peripheral nerve 
palsies. It is a curious feature of these neoplastic phenomena that they often begin 
with a very atypical blood picture, the total white count not being greatly increased 
and in rare cases the differential count being normal at the onset, though the typical 
blood picture of leukremia appears later. 

Haematology and Pathology. — The outstanding feature of the blood in acute 
leukremia is the presence of a large number of mononuclear cells of a primitive type, 
except in rare cases of acute Ijrmphatic leukaemia, in which the predominant cells 
may be typical lymphocj’tes. The classification of the cells is not easy and sometimes 
they are too primitive to be identified. Figures for the incidence of the different types 
of acute leul^mia in recent series are 40 to 55 per cent, lymphatic, 25 to 33 per cent, 
myelogenous, and 20 to 25 per cent, monotytic. The total white count is rarely high 
in the early stages of the disease, usually not exceeding 25,000 to 30,000 per c,mm., 
but, as a rule, there is a rapid rise to 100,000 or more before the termination. Primitive 
cells omstitute 90 per cent, or more of the white blood cells. Sometimes the total 
number of white cells is diminished and the count may be below 1000, the majority 
of the cells being myeloblasts. Such leucopenic cases are very prone to necrotic ulcera-. 
tions and infecuous complications. Much more rarely both the total and the differ- 
ential white count are normal at the onset of the disease, as if the morbid process had 
not yet invaded the blood-stream — aleukamc leukamia. The overgroivth of the 
primitive white cells in the marrow and the hicmorrhages soon lead to a profound 
ansemia, usually of a normocytic type. The number of platelets Is diminished in 
almost all cases, and sooner or later this rs reflected in the hiemorrhagic character of 
the disease. The bleeding-time is prolonged, the tourniquet test is positive, and the 
clot may not retract well. 
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Tlie post-raortem findings \’ary only sli^itly from those of chronic leubmii 
'riicre is diffuse hyperplasia of the leucopoietic tissues in tlie miirrow, lymph glandj 
and spleen, and ml the tissues are Infiltrated with myeloblasts, which may fonn 
nodules or tumour*likc masses in various situations. Terminal hsmorrha^c and 
infectious lesions are rarely absent. 

Diagnosis. — Acute leukmmia may simulate a number of diseases, among which 
may be mentioned fte severe systemic infections, septic or diphtheritic inflammadoa 
of the mouth and throat, scurvy and the hasnorrhagic diseases, and malignant disease 
or tumours of bone. Usually the blood picture will be decisive, but the possibility 
of agranulocytosis or of septic infection should be remembered in cases in which only 
a few immature white cells are present in the blood. Glandular fever may cause 
confusion in the early stages, but the benign course and the absence of anamila and 
htemorrhagea will soon differentiate it from Icubismta ; in doubtful cases the hdeto- 
phil antibody reaction, a serological test which is positive in glandular fever and nega- 
tive in leulcmmia, may be employed. The blood picture in acute leukamia is some- 
times suggestive of pernicious anxmia, but the other symptoms of that diwase and 
its favourable response to hver arc ateent; ciamination of a bonc-marmw smtai 
obtained by sternal puncture is vlcdsive. 

Ccruwe and Prognosis. — Few diseases are more tragic tlian acute leukffiims, as 
it is invariably fatal and it 00 often affects lives which seemed full of promise. Onset 
at an early age, high fever and Rteat immaturity of white cells, all point to a speedy 
fatal issue. Death often comes by intcrcurrcnt infection, especially in the Icucopnuc 
cases, or as a result of hamorrhage. llarcly the disease may pass into a subacute or 
chronic form, and death be postponed for a year or longer. The average duration of 
life is about 6 months ; in childhood about 50 pet cent, die within 4 months and shout 
10 per cent, live for as long as 11 months. One of the most remarkable features of 
the disease is the occuncnce of spontaneous remissions, often following some tn^r* 
current infection. Remissions are described as complete, when both tlie clinical 
condition and the bone-marrow return to approximate normality, and partial. 
the clinical condition is normal but the bone-marrow remains obviously abnonnal. 
Remissions may last from a few weeks to a few months. The frequency of «foa- 
taneous remissions in the untreated disease b difiicult to ascertain, but almost 
certainly less than 10 per cent. The aim of treatment U to provoke and maintain 
remissions. , 

Treatment. — The basic treatment of acute leukamia consists of trans^ion to 
relieve the ao«mIa and penicillin or otlier antibiotics to check infection. 
transfusions were used for a time, as they may initiate remissions, but It is npw 
lieved that the same effect may be produced with less disturbance of the patient by 
ordinary transfusions plus cortisone. , 

More active treatment rabes difficult ethical questions and it should be maee 
dear to tlie relations, before embarking on active treatment, that there is no question 
of cure but merely of a short prolongation of life and that the side-effects may 
distressing. Active treatment may be of two kinds. The first is hormone 
with corticotrophin or corlbone in doses sufficient to produce hypcrcortisonUm. Ibc 
second is chemotherapy with antagonists to folic acid or tlie purines. The chemicJ 
most commonly used are aminopterin in a dosage of 0-S to 1 -0 mg. daily and arocmop- 
terin in a dosage of 3 to 5 mg. daily. Treatment b continued Dll cither rcmi^nm ** 
produced or toxic symptoms appear; treatment is then suspended for the Dmt ® 
a maintenance dose may be determined. The fofic-add antagonists are estreipejy 
toxic and their use should be conned to the expert. Toxic effects may be partially 
reversed by the administration of foliate add, . . • i,-r 

With cither form of therapy partial or complete remissions are obtained m 
less than half the cases in children; in adnlts remissions are rarely obtained. An 
best results arc obtained in the lymphatic type, particularly the subacute Icucopcni 
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form ; acute myeloid Icukecmia reacts in only a small proportion of cases and acute 
monocjtic rarely if at all. The average duration of remissions is about raontlis. 
When relapse occurs, the attempt may be made to provoke a second remission with 
the same drug, or if this fails, to alternate chemotherapy and hormones. Sooner or 
later a ccU population develops which is resistant to all forms of therapy and the 
patient dies. By active therapy the IZ-months* survival rate has been raised from 
approximately 5 to 30 per cent. Radiotherapy is contraindicated in acute leukaemia ; 
it aggravates the low neutrophil and platelet counts and docs not produce a 
remission. 

L. J. Witts. 


BLOOD COAGULATION 

When normal blood is shod, it forms a firm fibrin dot in S to 10 minutes. Tlie 
appearance of this dot is the last stage in a scries of reactions — the clotting mechanism 
— wliich has been the object of intensive research since 1905. It has given rise to a 
number of increasingly complex theories and hypotheses, as more and more pheno- 
mena occurring in the course of coagulation have been described, and often variable 
interpretauons attached to them. The basic outlines of the coagulation mechanism 
are contained in the " dassical ” theory of Moranita (1905), and are now generally 
accepted, but the important discoveries of more recent years, including anticoagulant 
drugs, have necessitated modifications of this simple scheme. 

Blood dot results from the conversion of the globulin fibrinogen to fibrin by 
thrombin, a protein which can be obtained from p^ma in fairly pure form. This 
reaction is probably cnxymatic and may be due to the polymerisation of fibrinogen 
molecules. Thrombin is sot naturally present in normal blood, and is formed (Quanti- 
tatively during the dotting process from its precursor, prothrombin- It is in the 
reactions int'olvcd in the conversion of prothrombin to throenbm that the most im- 
portant new advances have been made, and this stage in the dotting mechanism is the 
important one in studying tlie actions of anticoagulant drugs^of the coumann 
type. 

It has long been known that caldum is necessary for blood coagulation, and that 
tissue extracts greatly accelerate the dotting of atrated or oxalated plasma in its 
presence — from a dotting time of several minutes to 15 seconds or less. Active 
extracts can be prepared most tbsues* notably brain, lung and placenta, and arc 
called tissue throi^oplastin. The basb of the classical theory (Morawitz) is that 
such thromboplastin converts prothrombin to thrombin in the presence of calcium. 
This tissue thromboplastin probably acts as a catalyst, and a constant consutuent 
of it b a lipoprotein of high molecular weight. 

It has long been known that platelets play some part in the initiation of clotting, 
and Quick (1947) and Ufinkhotise (1947), \mckingrrim bxniaphUtc plasma, suggest^ 
that a factor from platelets acted on antituemopbilic globulin, to form blood thrombo- 
plastin. That these two factors — platelet factor and antihiemophUic globulin — are 
nece^ary for the formation of thromboplastin in blood b now dear, but additional 
important clotting factors in plasma and serum have been described which modify 
and extend the c^sical theory, and throw raudi light on the problem of how blood 
itself may form a potent throml^plastin. Of these new factors, the Uvo most important 
are generally called factor V and factor VII. Factor V b found in normal plasma, is 
very labile on storage, is not adsorbed by inorgaiuc predpitates and disappears in 
the course of dotting, i.e. it is cot found in normal serum. In its absence, the con- 
version of protltrombin to thrombin m the presence of tbsue thromboplastin and 
calcium occurs more slowly than normally, and it has generally been regarded as an 
accelerator of prothrombin conversioru Factor VII, of greater importance in the 
study of anticoagulant drugs, b found in high concentration in normal serum, and b 
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probably formed from a precursor in the plasma by contact mth a foreign surface; 
it is stable on storage, and is adsorbed by Al (OH) 3 , BaSO^ and Coj (PO,),; it in- 
creases the activity of brain thromboplastin, and, hie factor V, has been regarded 
as an accelerator of prothrombin conversion to Arorobin. \^lamm K is probably 
necessary for the formation of factor VIl, and of prothrombin. 

It is now known that under certain conditions, such as contact with a fordnn 
surface, blood generates thromboplastin in wldch platelets and anribamophiac 
globulin arc constituents, and which converts prothrombin to thrombin in the presence 
of factor V, factor VII and calcium. Until 1953, the action of intrinsic blood thrombo- 
plastin was tliought to be weak in \icw of the relatively long clotting time of norinal 
whole blood or plasma compared with the greatly accelerated clotting time o^lasnu 
when tissue thromboplastin is added. It has now been shown by Biggs, Douglas 
and hlacfarlane (1953) that a very ptotent thromboplastin Is generated from a mix- 
ture of the above blood factors in optimal amounts, viz. platelet factor, antihxmopliilie 
globulin, factor V, factor VII and caldum, togetlicr with another serum factor called 
Christmas factor (from the name of a family that lacked it) which in its chemi^ 
properties resembles factor VII and physiologically resembles antihmraophilicglobali^ 
This blood thromboplastin can dot recaldfied plasma in 10 to 15 seconds, ix, it u 
as potent as any tissue thromboplastin, but its generation in the mixture of faewrs 
is delayed for 3 to 8 minutes ; hence in all probability', the delay in the dotting time 
of normal blood. If any one oc more of these factors is defident, the thromboplastn 
generated is greatly reduced in quantity. Lack of antihmmoplulic globulin delays 
thromboplastin generation, with consequent ptoloo^tion of the whole blood do^g 
time, Dcfidcncy of tlie other factors, e.g. factor Vfl, can impair the process without 
affecting the clotting time, unless the deficient is extreme. 

It is now possible to draw up a more detailed scheme of the dotting mechanism, 
showing the generation of blood thromboplastin from its constituents, with the came* 
quent conversion of prothrombin to thrombin. Thrombin, once femed, also acceler- 
ates the generation of blood thromboplastin. Tissue thioraboplastin is equivakat la 
its action to a mixture of platelet factor, antiba^mopb^lic globulin and CSiristmas factor. 
Factors V and VII, the acccleralora of the action of tissue thromboplastin, are 
sary constituents of blood thromboplastin. Accurate laboratory metiiods are available 
for the qualitative and quantitative detennination of deScicnaes in all these factors, 
and play a big part in the study of hemorrhagic diseases and the action of anticoagulant 
drugs. 

Action of Anticoacuiants op TitE Coumarln Ttpe on Blood Coagulation. 
The one-stage “prothrombin” test (Quidi) was based on the classical theory ot 
Morawitz, the reaction taking 10 to 15 seconds and the end-point being the foropttoB 
of a fibrin dot. It was suggested that if all the other factors tvere present in optimum 
amounts the time taken to form a dot depended on the amount of prothrombin pTOSOt. 
This test has proved valuable in clinical work and it is usual to keep the “ prothmm- 
bin ” time of plasma of patients under treatment with coumaiin type anticoagulants 
at two to tbset times the contxc^ clotting time. , , 

Recent work has shown that it is factor VII which is priodpally affected by the 
action of the coumarm type antiaiagulants and the mode of action b by 
blood thromboplastin generation. The concentration of prothrombin in the 
is also reduced by the drugs, but only to 30 to 60 per cent, of normal as measu^ 
by the two-stage method of Biggs and Alacfarlane. These amounts of prothromDia 
arc perfectly adequate for normal blood coagulation, and it is therefore unlikely tM 
anticoagulants produce their therapeutic benefit by fbb action. The one-stage 
*' protluombia'' test Is a sensitive measure of factor VII concentration, andasfactor 
Vll reduction is responsible for the therapeutic effects of anticoagulants, the tes 
remains satisfactory for routine pVmira) 

R. B. HonttR- 
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THE HEMORRHAGIC DISEASES 

A. DISTURBANCES OF BLOOD COAGULATION 

The hiemorrhagic diseases may be arbitrarily classiHed into those which are due 
to defective coagulation of the blood, of which hemophilia is the typical example, 
and those in which the blood clots normally, of which purpura is the ^ical example. 
Blood clots are dissolved by ferments known as fibrinolysins. 

It is doubtful whether the clotting process is ever affected by shortage of calcium, 
as this would produce other serious manifestations first. Fibrinogen has to be reduced 
to a fifth of the normal value before effects on a>agulation are seen. Deficiency of 
this degree is seen in the rare congenital disorder, congenital c^brinogencemia. Acquired 
fibrinogen deficiency has been described as an acute phenomenon in childbirth and 
after the operation of lobectomy ; it is attributed to sudden defibrination of the blood 
by the absorption of thromboplastic material into the circulation. A few cases of 
disturbance of coagulation by naturally occurring anticoagulants have been described. 
The only two important conditions in which coagulation is impaired are hasmophih'a 
and hypoprothrombinjemia. In hremophilia the blood clots normally on the addition 
of thromboplastin ; the word hjeraophilia should be strictly confined to hereditary 
fasemorrhagic disorders of this type and words like pseudo-hsmophilia and para- 
hjsmophilia should be avoided. In hTOoprothrombimenua the blood does not coagu- 
late normally even in the presence of an excess of thromboplastin. 

1. HEMOPHILIA 

Definition.—A hereditary disease of males, characterised by a tendency to un- 
controllable hemorrhage and a great prolongation of the coagulation time. 

Etiology.— The disease is mherited by the law of Nasse, according to which it 
is transmitted only by females and manifested only by males. In Mendeltan termin- 
ology it is a sex-linked recessive ; theoretically it might be expected to occur in females 
in the proportion of 1 to 200 affected males, and m a smaJi number of cases it has 
been convindngly demonstrated in females. True bsmophilia occurs sporadically 
in children without previous family history in about 25 to 30 per cent, of the totd 
cases recorded. There is no reason to believe that the sporadic condition differs 
from the mherited. It is probably due to a mutation, so that either hiemophilic 
males or female transmitters may arise de novo. The latter is the commoner explana- 
tion and the mother of a boy with the sporadic form of hemophilia should be warned 
that other sons ^vill probably be affected. Hemophilia is the commonest of the 
hereditary hemorrhagic disorders, and its occurrence in the royal households of 
Europe 1^ made it generally known. 

Pathology. — ^The disease is due to inadequate release of thromboplastin. In 
classical haemophilia ^Hemophilia A or Hemophilia I) this is due to deficiency of 
antihaanophilic globulin but a variant is now recogiused (Hemophilia B or Hemo- 
philia 11) due to shortage of another factor in the plasma, which was called “ Christmas 
factor *’ after the name of the patient in whom the condition was first diagnosed. 

Symptoms. — ^The disease usually manifests itself in early life, but not at birth, 
so that there is no excessive hemorrhage from the cord. Severe bleeding at dreum- 
dsion is common, and in 60 to 70 per cent, of recorded cases the disease was recog- 
nised before the second year. It is doubtful whether the bleeding is e\T:r spontaneous, 
and there is no purpura, but excessive haanorrhage may occur from a mere scratch, 
and great bruises or ecdiymoses from trivhil injuries. Some patients cannot use a 
toothbrush on account of bleeding from tbe gums. Epistaxis is common, but internal 
bleeding is unusual, though hematuria, melxna and htematomyelia have been 
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described. Trauma and dental extracdon are the most usual causes of severe hzm- 
orrhage, and a rick of the muscles whidi would pass unnoticed in an ordinary boj 
may lead to an extensive intramuscular hremorriiagc which leaves the patient ex- 
sanguinated, The bleeding is not so much severe as persistent ; hence it is rare for 
the hremophiliac to die of a sudden profuse haimorrhage, he rather fades out of life 
omng to the inability to stop the slow continued loss of blood. 

7’he most remarkable form of hsemorrhage. and one which is common, is into 
the cavities of the joints. The joints which suffer most often arc the knees and 
elbows, but any joints may be affected. The swelling and e^sion take place with 
great rapidity, and wth a great deal of pain. The joint is hot, tender, reddened and 
the surrounding tissues swollen, The temperature is raised to 101® or 102® F. The 
effusion is almost pure blood, but as absorption proceeds it becomes a dirty brown 
colour, which stains the synovial membrane and the cartilages of the joint. It i» 
sometimes absorbed rapidly, and the joint restored to complete mobility* When 
absorption is slow or effusions repeated, contraction and ankylosis may cripple the 
patient permanently. In a joint often aS^ected, there is always considerable destruc- 
tion of the cartilages and of the ligaments, with die result that the bones are exposed 
and undergo changes resemlsling those of osteo-arthritis. Osteophyie formation is 
hQwe\eri rare, and so is bony ankylosis. Fibrous ankylosis is, on the other hand, 
common. The spleen is not palpable. 

Diagnosis. — The diagnosis is based on the family history and on the dehyed 
coagulauon of the blood; the cytology and chemistry of the blood ate nonnal. Special 
laboratory tests are available, such as the prothrombin consuropiion and the throinbo- 
plastin generation, with which the diagnosis can be confirmed with practical certain^ 
m cases of doubt. The joints arc sometimes mistaken for tuberculous joints. A 
more serious error is to incise a haimatoma on the mistaken diagnosis of an abscess. 
Hemophilia should be differentiated from otlier hereditary hxmorrliagic states sod 
from acquired conditions, such as essential tbrombocytopeoia. 

Prognosis. — It is said that less than 12 per cent, of Jisroophiliacs survive to 
puberty, but the disease undoubtedly becomes less severe in later Jife,_ though snli 
present. A peculiar feature of the disease is its variability, the blood at timea dotting 
almost nomuilly, at other times seeming almost ineoagulable, and if the patient sur- 
vives a severe hsmorrliage there is often a tcniporaiy improvement in the blood. 

Treatment. — ^Treatment b uosatisfacioiy, and it is much better to try to stamp 
out the disease by discouraging the reproduction of affected families. The only 
members of a hmmophiliac family who can safely beget children are tlie unan«^ 
males. Sufferers from the disease should be protected from trauma as fat as pos^k. 
and operations should be discouraged unless they are essential to life. It is to 
admit the patient to hospital for minor operations, such as dental extraction, and not 
more than two or three teeth should be taken out at a time. If hiemorrhage trom 
trauma or dental extractions persists, transfusion is Ac beat general treatment. In 
local treatment a purified thrombin or snake venom may be used, and it b now p^iblc 
Va tepaw vjcwiwii vibwh viwcid pxciwaisly bwe been fataL YuriSad. d ^ mmb la 
be applied either as a powder or in solution. It can also be used in conjunction with 
fibrinogen or fibrin ; thus a bleeding tooth socket may be filled with fibrin foam umcn 
has been moistened with thrombin, Tlw venom of Russell’s viper (1 in 10,000 fic- 
tion) or of the Australian tiger snake (1 in 5000 solution) has also been used. The 
loose clot is wasiied away from the bleedii^ point with hot water, and tampo^or 
other appropriate dressings soaked in the venom solution are then applied. Wnen 
cavities liaye to be packed, an absorbable material, such as oxidised ceUuIose, may he 
used. Devitalisation of tissues by local anssthetics, cauterisation or excessive pressiu'e 
should be avoided. It js better for the patient to bleed externally than into the tissue 
planes. Threatened asphyxia from bls^og into the tongue or the tissues of the oecs 
is not an uncommon acadent and it is better treated by intubation than by trachfiatomy. 
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2. HYPOPROTXIROMBINEMIA 

The term Iiypoprothrombinjcraia is now known to include not only conditions 
in which prothrombin is deficient but also oind^tions in which certain closely associated 
factors (Factor V and Factor VII) arc deficient. Hypoprothrombinisnua is recog- 
nised by the fact that the blood does not coagulate normally even in the presence 
of an excess of thromboplastin. Prothrombin is formed in the liver under the influence 
of the fat-soluble vitamin K. Prothrombin deficiency may therefore occur under 
the foUon-ing circumstances : 

(i) Deficient intake of vitamin K in states of extreme malnutrition. 

(li) Deficient absorption of vitamin K in intestinal diseases and in fatty diar- 
rhcca, as in obstructive jaundice, cccliac disease and sprue. 

(iiil Deficient utilisation of vitamin K when the liver parenchyma is diseased. 

(iv) Depression of formation of prothrombin by the specific action of dicoumarol 

and similar anticoagulants. 

(v) In the newborn {mel<ena neonatorvm), see below. 

Hypoprothrombinsmia can be prevented or treated by the administration of 
vitamin K, except in cases where the jiver parenchyma is diseased. Failure to respond 
to treatment with vitamin K in a case of jaundice is a strong indication of hepatic 
damage. Transfusion is relatively ineffective in raising the level of prothrombin, 
even though large amounts of fresh blood or plasma are given. Vitamin K is com- 
monly given in the form of one of the water-soluble compounds such as menadione, 
Sodium Bisulphite (U.S.P.) or one of the similar proprietary preparations. Dosage 
varies with the particular preparation but is of the order of 5 to 30 mg. daily. In 
over-dosage witK dicoumarol and similar drugs the water-soluble preparations of 
vitamin K may have no effect and the patient should be treated with vitamin by 
mouth in a dosage of 10 to 50 mg., which may be repeated at intervals of 4 to 6 hours 
if the prothrombin does not show a satisfactory increase. 

3. MBLENA NEONATORUM 

Synonym. — H»morrhagic Disease of the Ncwly-bom. 

lEtiology and Pathology. — The blood is cytologicady normal and the condition 
is essentially due to hypoprothrombimemia. Both the bleeding time and the clotting 
time may be greatly prolonged. The incidence has been placed as high as 1 per 
cent, of all births, male and female. Heredity seems to play no part. In some cases 
acute gastric and duodena] ulcers have been found at autopsy, but it is more probable 
that these represent necrosed areas from submucous haemorrhages than that they are 
the cause of the bleeding. 

Symptoms. — ^Tbe bleeding is spontaneous, commencing at any time in the first 
week or two of life, most commonly on the third or fourth day. The bowel is the 
usual site of luEmorrhage, but blood may also ooze from the mouth, nose and urinary 
tract, or be extravasated into the viscera or the cavities of the body. If the disease 
is not immediately treated, death from hjeniorrhage and shock soon occurs. 

Diagnosis. — ^This can be confirmed if necessary by estimating the prothrombin 
time. Hjemorrhagic states may occur in the newborn as a result of sepsis, sypliilis, 
thrombocytopenia and other blood dyscrasias, but all are rate. 

Prognosis and Treatment. — The prognosis depends on the promptitude of the 
treatment and the amount of blood already lost. Hsmorrhaglc disease can be pre- 
vented by giving the mother 25 mg. menaphthone or 50 mg. acetomenaphthone at 
the beginning of labour; or by giving the baby 5 mg. of menaphthone as soon as 
possible after birth. If the baby is not seen until the disease has developed, an im- 
mediate transfusion of fresh blood should be given, or if this is difficult, 10 to 15 ml. 
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of fresh blood may be injected subcutaneously. Owing to the risk of sensitisation 
to the Rh factor, female children should be typed and given blood of the same group 
except in the direst emergency. At the same time 5 mg. mcnaphthone in oil may be 
injected intramuscularly or 2 mg. mcnaphthone sodium bisulphite subcutaneously. 
During treatment the infant is kept as quiet as possible and not lifted from the cot 
He can be fed by a bottle or spoon with breast milk, or if necessary, with an artifida! 
food. 

n. PURPURA AND ALLIED DISORDERS 

In the narrow sense purpura refers merely to tlie occurrence of bleeding in the 
skin in the form of petecrus, macules or larger areas. In the wider sense it connotes 
a group of diseases which are characterised not only by these cutaneous lesions but 
also by bleeding from the mneoax and internally. Purpura can be conveniently 
classified into thrombocytopenic and non-tlirombocytopenic forms, but it should be 
noted that factors which reduce the platelet count commonly damage the capillary 
endothelium as well. Hremostasis appears normally to occur in two stages, first, 
contraction of the damaged vessel, and second, occlusion by thrombosis. In ail the 
purpuras, whether tlirombocytopenic or non-thrombocytopeme, the first stage of 
hamostasis appears to be at /suit, the capillaries do not retract properly when th^ 
arc injured and the bleeding time is prolonged. In harmophilia the second stage is 
at fault and though haanostasis begins normally, bleeding recurs after a sliort interval. 

Tht blood plattUts.—Tho. platelets ate the third formed element in the drwlating 
blood. Tliey are spherical or oval, non*nuclcated disks, witli an average diameter 
of 2 to 3 microns, and with a hyaline cytoplasm which contains numerous granules. 
The average number of platelets Is from 250,000 to 450,000 per c.m_m., but inert 
are great variations in health and according to the meiliod of estimation employed. 
The platelets are believed to be produced by the megakaryocytes in the bone-maiiw’f, 
and after a life of a few days they arc phagocyted by the cells of the reticulo-endothebal 
system. Large numbers of platelets are present in tht spleen, but it is not cer^ 
whether they are held there in reserve or in process of destruction. The platelets 
play an important part in the arrest of haemorrhage, sealing wounds in the endo- 
thelial lining of the vessels, promoting the coagulation of the blood and 
the firm adhesion of the clot. Purpuric symptoms commonly appear when the brnd 
platelets fall below 40,000 per c.mm. The following signs may also be observed in 
thrombocytopenic purpura; I. The platelets are very variable in sire and shape, 
and giant platelets may be present. 2. The blood clots in the normal time, 
clot does not retract and express the serum as rapidly and completely as in heaJ^- 
3. The bleeding-tiroe is greatly increased. If the blood from a sharp ' 

finger is soaked off with a filter paper without pressure every 30 seronus, bleeding 
normally ceases in 1 to 2} minutes, but if the platelets are defective it may be pro- 
longed even to an hour or more- 4. The capUIarics are more fragile than 
The sphygmomanometer is applied to the upper arm and the pressure is mamtainw 
midway between the systolic aod diastolic level for 5 minutes. ^Vhen the platelets 
are defective, a coarse purpuric rash may appear on the lower arm. 

An increased number of platelets or thrombocytosis occurs after hsmorihage, 
trauma, operation or childbirth and favours the development of thrombosis. Tnert 
is a rare condition known as es$eniutl thromhoeytotis or idiopathic throinbocyth^to m 
which a hremorrhagic tendency is associated with enlargement of the liver and 
and high platelet counts, often over 1 miUion per c.mm. This is a variant of m 
conditions previously referred to as non-leuksemic myeloid splenomegaly (p. 743/- 
In rare cases, but more particularly in leukaemia and allied conditions, ^e plateie 
may be normal in number but inadequate in function ; the bleeding-time is 
longed, the clot retraction is poor and the prothrombin consumption is reduceo* 
This is classified as thrombocytopathlc purpura. In exceptional cases this may occur 
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as a hereditary abnormality, also known as hereditary thrombasthenia or Glanzniasm’s 
disease. It should be noted, however, that the majority of the hereditary purpuras 
are the result of a capillary defect and the platelets are normal. 

The endothelium . — A haemorrhagic tendency due to a pure endothelial lesion is 
characteristic of scurvy, in which the plasma and the platelets are normal but the 
fragilitj' of the capillaries is much increased. The same is true of the purpura of old 
age and nervous purpuras, such as stigmatisation. When hsemorrhagic states are due 
to lesions of the capillaries, plasma may also pass through the endothelial lining, 
producing wheals, local cedema of the tissues and urticaria, and the purpuric areas 
may be elevated above the surrounding skin. 

Sympiomatie hamorrhagic slates . — Jn hospital practice purpura and allied states 
are about six times as common as coagulation defects. The majority of these pur- 
puras are secondary to other diseases. Symptomatic thrombocytopenic purpura is 
commonly caused by infiltration, fibrosis or aplasia of the marrow. It therefore 
occurs in leukaimia and allied disorders, aplastic anannia and secondary carcinoma 
of the bone-marroiv. The platelets are likely to be depressed in any condition in 
which the spleen is enlarged, though the mechanism by which this “ hypersplenism ” 
works is not clear. Thrombocytopenic purpura may also occur in association wth 
glandular fever and rubella. S}'mptomatic non-thrombocytopenic purpura is seen 
most commonly in the infectious diseases. Purpura and a hemorrhagic tendency have 
been observed in infections ivith the pyogenic cocci, scarlatina, chicken-pox, diph- 
theria, the enteric fevers, typhus, malaria and gonococcal and meningococcal septi- 
camia. They are also seen in malignant endocarditis and in tuberculosis, especially 
the miliary form. In all such conditions we have reason to believe that the endothelial 
lining of the vessels is damaged. The platelet count is usually normal or slightly 
depressed. In rare cases it may be diminished, and the combination of thrombocyto^ 
penta and vascular damage produces a severe haemorrhagic disorder which is knoNvn 
as purpura fulminans ; this has been most commonly described after scarlet fever. 
Chrome nutritional disturbances and cachexias, such as ursmia and ulcerative colitis, 
may give rise to purpura and a hsemorrhagic tendency from vascular damage. Purpura 
of endothelial origin may also occur in conditions in ivhich the plasma is unduly viscid 
and there is stasis in the peripheral vessels, as in hyperglobulinamia from multiple 
myeloma and similar causes. Drug rashes not uncommonly take the form of non- 
thrombocytopenic purpura. After a number of organic and inorganic poisons, such 
as the sulphonamides, arsenicals and gold preparations, there may be both endothelial 
damage and thrombocytopenia. 

The treatment of the symptomatic hremorrhagic states is primarily the treatment 
of the underlying disease. The only reliable general remedy is the transfusion of 
fresh human blood. Liver, folic acid and cyanocobalamin are of value in the megalo- 
blastic anremias only, vitamin C in scurvy and vitamin K in prothrombin deficiency — 
they are not gener^ hsmostatjcs. Vitamin P has little or no definable clinical action. 
For local treatment the measures advised for haemophilia may be used. 

1. IDIOPATHIC THROMBOCYTOPENIC PURPURA 

Synonyms. — Essential Thrombocytopenia ; Morbus Maculosus Hasmorrhagicus 
ofWerlhof. 

Definition . — h disease characterised by multiple hajraorrhages in the skin or 
from the mucous membranes, a reduced platelet count, a prolonged bleeding-time, 
but a normal coagulation time. ’ 

Etiology. — Some 40 per cent, of the cases occur before puberty and at this age 
the sex incidence is equal. After puberty females preponderate in the proportion 
of approximately 3 to 1. Endocrine factors arc also suggested by the exacerbation 
at menstruation and pregnancy and by the occasional association with thyrotoxicosis 
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A few casts have been traced to idiosyncra^ for certam foods, such as milL, and tor 
certain drugs, such as quinine or Sedormid. Ingestion of the offending food or drug 
Is followed within a few hours by the onset of thrombocytopenia and purpura. la* 
vestigation of some of these cases has shown that the purpura Is due to destruction 
of the platelets by an antibody reaction, in which the drug, complement and a fraction 
of the patient’s plasma take part. Further Investigation along these lines has levealtd 
the presence of abnormal antibodies in the active stage of many cases of idiopathic 
thrombocytopenic purpura unconnected with drugs. These can be demonstrated 
by special tests for platelet agglutinins and in addition the Coombs test may be 
positive. Moreover, the plasma of a patient with idiopathic thrombocytopenic pur- 
pura may induce thrombocytopenia and purpura when injected into a nomal in- 
dividual. Finally, it may be noted that the child of a mother with idiopathic thrombo- 
cytopenic purpura may be bom with thrombocytopenia and purpura which pass off 
in a few weeks. In thrombocytopenic purpura Uierc appears to be a dual defect, 
firstly an abnormal vascular fragility and secondly an increased destruction of platelcD. 
This dual defect may be explained by the antigenic similarity of the plat^cts and the 
capillary endothelium. As previously indicated, there is a link between idiopathic 
tlirombocytopenic purpura and acquired hrcmolytic anxmia (p. 747), and in rare 
cases thrombocytopenic purpura may be a manifestation of disseminated lupia 
erythematosus. It is appropriate here to mention the very rare syndrome oithrmriotic 
thrombocylopenic puTpura, in which thrombocytopenic purpura is associated wth 
fever, hamolytic anairaia and ftuctuatinc neurological disturbances, and widely da* 
BeiTunated thrombi are found in the small vessels at necropsy ; Uiis svmdrojnet 
has been fatal in all cases recorded, is likewise thought to be rclatcci to the collagen 
diseases. 

A few cases of hereditary' thrombocytopenic purpura affecting several chilorto 
or several generations in one family have been described. ^ . 

Pathology’. — The bone-marrow usually contains rather more than its nonnal 
complement of megakaryoblasts and megakaryocytes and the younger forms pt®* 
dominate. The spleen sKows no pathognomonic changes. 

Symptoms. — It is customary to describe acute and clu-onic forms of the diseaw 
with the dividing line at 4 montlis, thoygh this should not be regarded as a h^-and- 
fast division. The acute form begins suddenly and without warning, though some- 
times there is a history of an acute infection a couple of weeks before.^ Th«e 
pyrexia and the spleen is not palpable. Purpuric patches appear in the skin, ofi'anabJe 
size and of irregular distribution. There is no erythema or whealing. HiEinorrMgo 
occur from any of the mucosar, the nose and mouth, the alimentary canal and uie 
urogenital tract The slightest injury gives rise to excessive bleeding or the forroation 
of large hsematomata, 'I’he bleeding time is greatly prolonged, and the tou^quet 
test is positive. Examination of the blood reveals a thrombocytopenia, platelets 
being perhaps completely absent ; there is usually a slight leucocyrtosis, and immature 
red cells and even normoblasts may be poured out to combat the anirmia. In favemt- 
a’cAe casts rtcoveiy otenrs in a few days or at most a few vftrifis, awd ^l®*^®** 
count returns to normal. This may be the only attack, but in other patients a recur- 
rence months or years later reveals that the disease is present in a relapsing form, m 
a second group the acute attack merely marks the onset of a chronic form of tJie 
disease and treatment by splenectomy lUtimately becomes necessary. 

The clironic form of the disease, whidi accounts for 2 out of every 3 ca3« t 
adults, may be of a continuous or a relapsing type. In the continuous typ^..^^ , 
is the more common, there is persistent tliromoocytopenia, with exacerbauons 
symptoms due to fluctuations of the platelets above and below the critical I®''** /’ 
about 40,000 per c.min., or to the effects of trauma or inteicurrcnt infection. 1° 
relapsing type there are long intend of freedom during which the platelet roun 
quite normal. There may be persistent purpura, especially on the legs or the pa 
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exposed to tnuma, or purpura may be completely absent. The spleen may be 
slightly enlarged. There is a tendency for hxmorrhages to recur from the same site, 
as if it were an area of predilection, so that one patient may suffer from hxmatemesis, 
another from hxmatuna, another from menorTnagia. 

Diagnosis. — The diagnosis depends on the thrombocytopenia and the assodated 
symptoms of platelet shortage, but it should be remembered that the platelets may be 
normal in the free intervals. The pr«cnce of any considerable d^ree of spleno* 
megaly is a point against the diagnosis of essential thrombocj'topenia. Many forms 
of sjTnptomatic tbrombocjtopenic purpura arc excluded by the examination of the 
peripheral blood. The marrow should be examined to confirm the diagnosis, and 
marrow puncture should be regarded as essential before beginning treatment with 
cortisone or splenectomy. Specific enquiry should be made for the taking of drugs 
likely to induce thrombocytopenia. Acute leukaemia is an important cause of purpura 
htemorrhagica, which should be excluded by the differential white blood count and, 
if necessary, tlie marrow smear. Henoch’s purpura can commonly be distinguished 
at the bedside by the presence of toxxmia and joint pains and the characteristic appear- 
ance and distribution of the rash ; further investigation shows that the platelet count 
is normal. In the chronic form of idiopathic thrombocytopenic purpura it is rather 
easy to overlook the possibility of a hxmorrhagic disease altogether, especially when 
there is no purpura and bleeding is always from one organ. On this account this 
diagnosis should always be considered in cases of symptomless hasmaturia or hxma- 
temesis or the like, or ill-advised operations may be performed. 

Prognosis.— Death may occur in the acute attacks, or irretrievable damage be 
done, as by hxraorrhage into the vitreous humour of the eye or into the central 
nervous system. In childhood the dbcase is usually self-limited and the mortality 
should not exceed 5 per cent More than lialf of the children are better within a 
month and only in about 1 in 7 cases does the disease run on over 6 months. After 
puberty the outlook is less hopeful and spontaneous recovery is less frequent, but 
with modem methods of treatment the mortality should not exceed 15 per cent. 

Treatment.— In childhood and in mild cases In adults no treatment may be 
necessary. If the symptoms persist or are severe, an attempt should be made to 
provoke a remission with corticotrophin or cortisone. Large doses are desirable, e.g. 
300 mg. of cortisone a day for 3 weeks in the adult. The hormones may act on the 
disease in two ways. They may diminish the abnormal fragility of the capillaries 
and they may increase the platelet count. Unfortunately in many cases tliey produce 
only the former of these effects, the platelets remain low and the remission is there- 
fore only partial, No other drugs are known to have any effect on the disease 
and radiotherapy is of dubious value. The anxmia may require treatment by 
transfusion. 

If the disease is chronic and a satisfactory remission cannot be provoked by 
cortisone, splenectomy should be considered. Operation is rarely desirable m child- 
hood, as sooner or later nearly all cases remit and experience has shown that expectant 
treatment is justified. Operation is also rarely desirable in acute cases, where the 
symptoms should be controlled by cortisone and transfusions. Finally, splenectomy 
appears to be ineffective in the hereditary form of thrombocytopenic purpura. In 
chronic cases in adults operation should only be advised if the symptoms are really 
troublesome, as an appreciable proportion of cases are not benefited by operation. 
A common indication for splenectomy is menorrhagia and operation should not be 
unduly postponed if the patient is 'being exsanguinated by the periods. The result 
of splenectomy cannot be predicted from the response to cortisone or the Coombs test, 
but it appears likely to be successful in patients in whom platelet agglutinins are 
demonstrated. 

Apart from cases with splenomegaly and hypersplenism, which do not properly 
come into the categorj' of idiopathic thromboiytopenic purpura, the mode of action 
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of Splenectomy is obscure. It removes an o^n which may be produdng abnormal 
antibodies and it protects the damaged platelets from the destructive action of the 
spleen. In addition it improves the capillary resistance, though this is probably the 
non-specific effect of any operation. The operation is usually followed by a gnat 
rise in the platelet count ; this may be sustained, or it may subsequently fall to a 
sub-normal level without return of Uie purpura, or a frank relapse may occur. With 
proper selection of cases and preparation by transfusions and hormone therapy, the 
operative mortality should be negligible. There is little risk of interference with 
wound healing with ordinary therapeutic doses of cortisone. The immediate result 
is remission in about 85 per cent, of cases but permanent remissions are obtained in 
only about 66 per cent. Relapses after operation have been attributed to growth 
of a spicnunculus but this is certainly not the only, or indeed the usual, cause. An 
aortogram may be taken to look for such a splenunculus. If severe menorrhagia 
persists after splenectomy, hv^sterectomy should be advised and at the same time a 
splenunculus should be sought for. 

2. ItENOCll'S PURPURA 

Syrnonyms. — Hcnoch-Schoenlein Syndrome ; Anaphylactoid Purpura ; Hamor- 
rhagic Capillary Toxicosis. 

Definition. — Although the term Henoch’s purpura is sometimes restricted to 
cases characterised by purpura, colic and gastro-intcstinal lesions, it is profitable to 
extend it to a group of non-thrombo^openic purpuras, which are of obscure origin, 
and wliich may be accompanied bv urticana, odema, swollen joints and various visceral 
manifestations. For this reason the milder cases which arc known as purpura suppled 
and also the pcliosis rheuraatica or arthritic purpura of Schoenlein arc consid^d 
under this same heading, for all appear to be manifestations of the same pathological 
state. ^ ^ 

Etiology and Pathology.— The disease is related to allergic conditions, such 
as erythema multiforme, erythema nodosum, angioneurotic cedema and serum sjci* 
ness. The lesions probably result from an abnormal pcrmeabiliw of the capillanes, 
which allow plasma and blood to escape through their walls. The sensithinf 
is not always the same. In some instances it is the streptococcus, the attack following 
a sore throat, or persisting until a septic focus is drained. In other instances sensitisa- 
tion to foods has been demonstrated, and the disease has been cured by removing 
them from the diet. Children and adolescents are chiefly affected, the inadence 
reaching a peak in the teens and falling off abruptly after 30. Seventy per cenL oi 
the cases are males. 

Symptoms.— The attack is usually preceded by symptoms of general boduy 
disturbance, such as headache, malaise, loss of appetite and a rise of temp^ture. 
In the mildest cases (purpura simplex) a fine purpuric eruption appears, often auectiog 
the limbs rather symmetrically, and with a special tendency to develop round the hair 
fciUid^ la the typical He!aoch.-SchneijIfila. iyu/irnroA tbit, first, lesions are s^i 
urticffi, which later become dusky-red macules which do not fade on pressure. The 
lesions have a characteristic and symmetrical distribution — on tlie backs of the elbows, 
on the buttocks and lower back, and on the extensor surfaces of the lower legs, ankles 
and feet. Successive crops may appear. In severe cases there may be cxte^ive, 
irregularly distributed ecchymoscs, and there is much cedema of the face. \Vheal3 
and pemphigoid lesions may develop, and careful examination will often show tlu 
the purpura is not a pure hjcmorthage, but diat it is raised or surrounded by a zone 
of erythema. Bleeding is not nccessanly confined to the skin, but may be subpenosteai, 
intramuscular or intravlsceral. Joint pains are rarely absent, though the jouits are 
seldom much swollen, and there msgr also be myalgia or neuralgia. The 
intestinal sjTnptoms take the form of colic, bilious vomiting and diarrheca, w ith blood- 
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mixed stools. The abdominal trail may be rigid, and it may be difficult to differ- 
entiate the lesion from an intussusception, wWen may indeed occur from invagination 
of a piece of intestine whose walls have been stiffened by the exudation of serum 
and blood. Similar lesions occur in the urinary tract, but extensive hxmorrha^e 
from the raucos® is rare. The ^leen may be palpable and the urine may contam 
albumin, blood cells and casts. In rare instances death has occurred from cerebral 
convulsions, suggestive of acute uramia ; nephritis is, indeed, tJjc most important 
complication. 

The blood is normal, save for a slight anaemia or a mild leucocytosis. The plate- 
lets are normal or only slightly diminished, and the coagulation and bleeding times 
are normal. The tourniquet test may be positive, but in general there is little tend- 
ency to spontaneous or excessive external bleeding, and the mucosal haemorrhages 
are small and attributable to oozing from areas of cedema and congestion. 

Diagnosis. — ^The disease is not sharply divided from the symptomatic purpuras. 
It should, however, be clearly differentiated from essential thrombocjtopenia and 
similar blood disorders by the absence of specific changes in the blood, and the 
presence of signs of toxaimia and increased capillary permeability. Cases ivith 
intestinal lesions may closely simulate intussuscMstion, and they may occasionally 
be complicated by intussusception or peritoneal effusion. 

Prognosis. — The prognosis depends almost entirely on the presence or absence 
of complications. Acute nephritis occurs in about 40 per cent, ot cases ; it is usually 
a diffuse glomerulo-nephritis and the prognosis is as for that condition. Gross 
alimentary lesions may give rise to intussusception or perforation. In patients 
admitted to hospital a mortality of 18 per cent, has been recorded, but the general 
mortality Is probably a good deal lower than this. Usually the disease tends to spon- 
taneous recovery after an illness of a few weeks, though chronic and relapsing cases 
occur and can be very troublesome. Exceptionsilly the disease may persist for 2 to 4 
years. 

Treatment.— There is no specific treatment. Corticotrophin and cortisone have 
proved disappointing and there is no evidence that they modify the course of the 
illness. Salicylates arc likewise disappointing. A short course of penicillin may be 
given in cases following a throat infection. Nephritis should be treated on the usual 
lines. Abdominal exploration may sometimes be necessary, but in view of the 
relapsing nature of the disease it should be avoided if possible. 

3. HEREDITARY HEMORRHAGIC TELANGIECTASIA 

Synonyms. — Hxmangiomatosls ; Rcndu-Osler- Weber Disease. 

Definition. — A hereditary disease characterised by multiple telangiectases, which 
cause haanorrhages from various sources, especially the nose. 

Etiology. — The disease is a hereditary dystrophy of the capillary system, which 
is transmitted directly from generation to generation, affecting both sexes equally 
and behaving as a Mendctian dominant. As in haemophilia, there is a small proportion 
of sporadic cases without a family history of the disease. 

Symptoms . — ^Epistaxis generally begins in childhood and before any cutaneous 
telangiectases have been recognised, but it tends to become more frequent and severe 
with advancing years. The telanpectases are not present at birth, and are sometimes 
not noticed till middle life. They vary in lund, appearing as dilated venules ; spider 
capillary networks ; punctate red or purple spots and blebs ; and raised nxvi up 
to an inch in diameter. They are most common about the face, nose and mouth, 
and the trunk and limbs are generally spared, except for the tips of the fingers. Epls- 
taxis is the common complaint, but external bleeding, hremoptysis, gastrostaxis, 
hjematuria or cerebral hemorrhage may occur. The blood is normal, except for the 
anemia induced by the bleeding. 
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Diagnosis. — This depends on the family history and the presence of telangiec- 
tases, and both these may be missed if they ore not sought for. Fetv telangiectases 
may be visible, snd epistaxis or alimentary hjemoirhagc may be the presenting sjmp- 
tom. Many cases are first seen by the rhinologist. 

Prognosis and Treatment. — ^There is no curative treatment, and death from 
hsemorrnage occurs in a considerable percentage of the cases. Affected mernben 
of these families should, therefore, be strongly advised against having children, » 
half of their offspring will inherit the disease. Treatment of the nmvi by cauterisation 
or radium is only moderately sucasssful, 

4. IinnCDlTARY CAPILLARY FRAGILITY 

Synonym. — ^Von Willebrand’s Disease. 

Definition. — A hereditary disease characterised clinically by an abnormal tend- 
ency to bruising and bleeding and pathologically by abnormalities in the morphology 
and function of the capillaries. 

Description. — In our experience 60 per cent, of the hereditary hsmorrhagic 
dbordersarc accounted for by hsmopliilia, 25 percent, by hereditary caplllaty fragility 
and 15 per cent, by hereditary hsemonhagic telangiectasia; all etner lotina ait 
extremely rare. Hereditary capillary fragility and hereditary hmmorrhagic telangiec- 
tasia can probably be regarded as related genetic defects. In hereditary capillary 
fragility the tendency to bleed appears in childhood and there may be bleeding from 
the cord at birth, finiisiog, cpistaads, bletdinc from the gums and gastro-icitesdcul 
bleeding occur and there may be prolonged Weeding after injuries and operations. 
In women menorrhagia may be the most serious symptom. Petecliia; and ecchynwsis 
m.'ty occur but purpura is not very common. 

There U a positive family history in over 80 per cent, of reported cases. The 
sexes are equally affected. In most of the fanulies inheritance is ot the simple donun* 
ant type and the affected members may pass the condition to their chUdrcn. The 
essential abnormal finding on investigation is the prolonged bleeding time. The 
platelets and the coagulauon time are normal. The capillaries may 6c seen to be 
abnormal in shape and reaction if they arc cTamined under the capilLary microscope. 
There is no specific treatment though loss of blood may require treatment by trans- 
fusion. Splenectomy is useless and dangerous. 

L. J. Witts. 
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DISEASES OF THE SPLEEN AND THE RETICULO- 
ENDOTHELIAL SYSTEM 

INTRODUCTION 

The spleen is not essential to life since the tissues found in it are also present in other 
parts of the body. It is, however, important because it contains the largest single 
mass of lymphatic tissue m the body which is concerned with tlie filtration of blood, 
and also because it is the main site of the reticulo-endothelial system. There are 
a few diseases which are confined to the spleen, but the vast majority which affect 
it, involve, in addition, other organs, hlany of these, e.g. diseases of the blood, are 
fully described in their clinical aspects elsewhere in this volume. 

The spleen is a soft reddish-purple organ that shows considerable variation in 
size although it usually has a length of about 5 in. It lias a well-marked hilum through 
which the main vessels pass. It lies in close relation to tJie diaphragm, kidney, 
stomach and left colic flexure and is opposite the ninth, tenth and eleventh ribs behind 
the mid-axillary line. The spleen moves downwards about 2 in. on deep inspiration 
but is normally not palpable below the costal margin. When it enlar^ it moves 
downwards and forwards towards the right iliac fossa. 

In order to understand some of the difficult and, in many ways, still anomalous 
diseases of the spleen, it is necessary to consider briefly the structure and functions 
of the organ. An important genera point to realise is that the spleen is made up 
essentially of lobes, not recognisable m the complex mammalian organ but clearly 
defined and with a separate end-artery in some lower animals. This lobularity ex- 
plains abnormalities such as splentculi (f.v.) which arc simply isolated lobes or groups 
of them. 

The tissues which make up the spleen arc the capsule and trabeculae, the vascular 
structure, reticulo-endothelial and lymphoid tissues and the hsmopoietic or blood- 
forming tissues. 

The Capsule. — T his differs from that of a lymph node in that it contains numerous 
elastic fibres and a few muscle fibres. It is distensible and slightly contractile. 

The Tbabecul®. — These im-ade the splenic pulp from the hilum and the capsule 
and possess both elastic and a few muscle fibres. 

The SPLEmc Lobule. — This is difficult to define in man. At the core of the 
lobule is the central artery which reaches it from the trabecuUe. This artery runs in 
a Malpighian body, some capillaries nourish the Malpighian body — lymphoid tissue 
— while arterioles extend into the surrounding tissues — red pulp. Before they branch 
in the pulp their walls thicken and they are then termed slieathcd arterioles. These 
are thickenings of reticulo-endothelial tissues. Thereafter as capillaries the vessels 
pass into the surrounding venous sinuses. The venous sinuses arc drained by the 
trabecular veins, and the principal trabecular vein drains the lobule. 

Circulation in the Spleen. — The exact manner in which the blood circulates 
in the red pulp is not kno^m wth certainty. Some think the endothelial ualls of the 
capillaries are incomplete. Others are of the opinion that they are complete but cells 
easily pass through the wall. Recent animal studies give a description of the passage 
of blood through the red pulp and of filtratmn by the venous sinuses. Bet«-cen 
the Malpighian body and the main trabecular van draining the lobule there are tivo 
groups of sphincters, an afferent group at the sheathed arterioles and at the beginning 
of the capillaries, and an efferent group in the venous sinuses. If all sphincters arc 
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open whole blood will pass through and the trabecular veins draining the blood sinuses 
may pulsate liie arterioles. If tlie efferent sphincter is closed, blood flows in and the 
blood sinuses fill. As the blood fluid is absorbed by the walls the sinus becomes 
packed with blood cells. This is called flltration filling. A third phase begins with 
closure of the afferent sphincters. The blood cells contained in the sinuses are then 
shut off from the blood-stream. Storage may last from a few minutes to several hours. 
Cells may pass through the walls of the sinuses into tJie pulp during phase two or 
phase three. The last phase is emptying, the sphincters suddenly open and masses 
of blood cells enter the general circulation via the portal vein. There is sudi a great 
species difference that this may not be the mode of circulation in man. 

TitE Spleen as a Blood Reservoir. — It has been conclusively shown that in 
animals such as the horse, the spleen Is an important blood reservoir, but there is no 
evidence for such a function in roan. True, subcutaneous injection of 1 mg. of adren- 
aline causes a reduction in size of the human spleen and discharge of some of its fluid 
contents into the circulation ; at the same time tliere is a rise in the red cell content 
of the peripheral blood. This effect is due to arteriolar constriction. Such an increase 
of hmmoglobln and red cells also occurs in the splencctomised person and is due 
simply to a redistribution of red cells and plasma which increases the proportion of 
cells in the peripheral blood. 

RmcuLO-ENDOTllELUL TISSUE.— The cells of this tissue arc found in the frame- 
work of the red pulp, the endothelial cells of the sinuses together with those cells 
which form the mesn-Uke stroma and the lymph sinuses of the follicles. They are 
found also In the liver (Kupffer cells), bone marrow and in the lymphatic glMOS. 

The Spleen as Part of tjie Reiiculo-Endothelial Svstem. — T he roam func- 
tions of the spleen as part of the reticulo-endothelial system are : 

(0) Phagoeytosis.—^lns Is most active and results in the destruction of bactens, 
protozoa and red blood corpusdes. This '* filteiing out ” activity at once onngs to 
mind the splenic changes in infections (typhoid fever, malaria) and the enlargement 
of the organ in hamolytic anamias (pernicious ansmia, acholuric jaundice). 

(1) Storage . — The cells of the reticulo-endothelial system play an irnportant part 
in the intennediary metabolism and storage of lipids, hsmoglobin and iron. These 
functions are referred to in detail in connection with Gaucher’s and other diseases. 

(c) Immunity rcflcDow.— Much work has been done suggesting that the reUculo- 
endothelial cells of the body are the main source of antibodies, antitoxins, prrapuins 
and agglutinins. It is certain that in chronic infective diseases tJiese cells proliferate. 
Some hitherto unexplainable examples of splenomegaly (rcticulo-endotheliosis of the 
spleen) may come into this category. , 

The Hemopoietic or BLOor>-FonMiNC Tissites. — M ono^es are produced ana 
enter the blood-stream. The normal adult spleen has lost its embryonic power ot 
producing erythroblasts and myelocytes. In certain circumstances, however, the 
spleen can regain its erythropoietic power, particularly in diseases where the medulla^ 
spaces of the bones are decreased in size as in osteosclerosis, in severe hemolytic 
anemia, and occasionally in infectious diseases. , • 

Lymphatic Tissues. — Histologically the Malpighian bodies resemble l)Tnpnauc 
nodes but, as explained above, their vascular and lymphatic connections are hy no 
means the same. 


DISEASES OF THE SPLEEN 

ABNORMALITIES OF THE SPLEEN 
The spleen may be completely absent, or may take the form of small spleniculi 
(synonyms — splenunculi, accessory spleens), scattered tliroughout the upper abdomen. 
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A few small accessor)' spleens, in close proximity to an otherwise normal spleen, are 
quite common, and are involved in all the pathological processes of the main organ. 
Congenital lobulation is occasionally found, and demonstrates the essential lobular 
structure. Normally only the characteristic notch or notches on the anterior border 
persist as c^'idence of this fact. 


FLOATING OR DISLOCATED SPLEEN 

Rarely, because the splenic ligaments are lax and longer than usual, an othenvbe 
normal spleen may be easily palpated on abdominal examination. 


RUPTURE OF THE SPLEEN 

Etiology. — Rupture of the spleen may occur in the healthy person following 
injury. The injury need not necessarily be violent but is always sudden. The diag- 
nosis may be particularly difficult in children when the injury may not be followed 
immediately by signs of shock. Spontaneous rupture may take place in chronic 
infections such as malaria where the spleen Is much enlarged, in acute infectious 
diseases such as tj'photd and diseases of the spleen or blood-forming tissues where 
there is gross splenomegaly. In all these conditions the spleen capsule has lost its 
elasticit)’ and any sudden distension, rapid enlargement, or rough handling on physical 
examination may result in rupture of the capsule. Trauma sufficient to produce 
rupture may be so slight as to escape notice. 

Pathology.'— The tears in the splenic capsule may be longitudinal, transverse, 
single or multiple. In traumatic rupture of the healthy spleen they are almost aln'a)3 
multiple. Usually both tlic capsule and the splenic tissue are tom. 

Clinical Features.— Immediately following injur>' physical signs may be absent 
or symptoms and signs of blood loss may be present associated with pain in the left 
hypochondfium. Pain in the left shoulder may be complained of or may be pro- 
duced by pressure in the left hypochondrium or by raising the intra-abdominal 
pressure as a ^^hole. Even in the absence of signs of blood loss this is an indication 
for abdominal exploration. 

Prognosis. — In the healthy person with traumatic rupture of the spleen the 
prognosis is good if efficient blood transfusion and surgical treatment is readily 
available. In pathological states the outlook is serious, particularly in acute infectious 
diseases. 

Treatment. — ^This is surgical. 


INFARCTION OF THE SPLEEN 

Partial infarction or multiple infarctions, both aseptic and septic, are common 
in a great variety of diseases. They are usually of little clinical importance and do 
not require treatment unless there is pain due to perisplenitis. The commonest 
cause of abscess of the spleen is septic infarction. Surgical intervention is Indicated 
when an abscess bursts giving rise to a generalised peritonitis. 


CYSTS OF THE SPLEEN 

Three varieties of cysts of the spleen have been described, namely, dermoid, 
echinococcus ^hydatid) and serous or hxmorrhagte. AH are uncommon. Only serous 
or hemorrhagic cysts will be discussed. , j ^ 
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Etiology. — It has been claimed that th& variety of cyst is congenital, and also 
that it may follow injury. Whatever the origin when once formed, h continues to 
grow slowly. 

Pathology. — Serous or hremorrhagic cysts may be single or multiple. They 
contain a mixture of fluid and light chocoiatc-coloured debris, with abundant choles- 
terol crystals producing a distinct sheem. Perisplenitis is common, but rupture U 
rare. A cyst may be deep within the splemc tissues. 

Symptoms. — The cysts may be large enough to bring about considerable enlarge- 
ment of tlie organ. A thinned-out but apparently normal anterior margin, with Sie 
characteristic notch, may be felt through the abdominal wall and may cause confusion 
with other forms of splenomegaly. 

The only pathognomonic sign is fluctuation, but even this can be given by i 
congenital cystic kidney. Repeated attacks of acute perisplenitis are a noteworthy 
feature. 

Treatment. — Splenectomy should he performed as early as possible, before 
dense perisplenic adhesions have formed. 

PERISPLENITIS 

Perisplenitis, or inflammation of the splenic capsule, is encountered in a great 
many acute and chronic diseases, and is of considerable clinical importance. When 
acut^ it is usually painful. Perisplenitis may be detected by manual palpatio.! or 
frequently only by auscultation over the tender area. Acute perisplenitis may be of 
diagnostic importance, while in the clironic stages it may present a serious problera 
to the surgeon and hinder or prevent successful splenectomy, especiiUy if there are 
dense adhesions between the upper nolc of the spleen and the vault of the diaphragm. 
Perisplenitis over the anterior surface of the spleen, even when of long duration, 
seldom gives nsc to adhesions. 

SPLENIC ENLARGEMENT 

The spleen is enlarged in many infectious diseases (e.g. typhoid, typhus, bacterial 
endocarditis, abortus fever) and as far as the acute specific fevers are concerned the 
finding may be important only as an aid to the diagnosis of the particular infecUon. 
Splenic enlargement may be of considerable diagnostic importance in bacterial endo- 
carditis, in amyloid disease, in miliary tuberculosis, sarcoidosis, in blood diseases 
such as leukemia, in the reticuloses, portal hypertension and in tropical diseases 
such as kala-azar and malaria. 

In the recognition of slight splenic enlargement percussion is of little value and 
it is best to palpate the tip of the organ below the ribs with the patient lying 
right side. 

An enlarged spleen may be difficult to distinguish from (I) tumours, enlargeipent 
and displacements of the left kidney, (2) a greatly enlarged left lobe of the liver, 
(3) carcinoma of the splenic flexure of the colon, (4) carcinoma of the body oftne 
stomach, (5) a mass of carcinomatoi» or tuberculous tissue in the omentum. If these 
can be excluded a mass in the left upper abdomcn^is almost certainly an trvUrged 
spleen. The splenic notch can usuaUy be detected when the enlargement is geneinlised. 


TUMOURS OF THE SPLEEN 
Simple tumours are very rare, but fibromas, hmmangiomas and lyrnphangioraas 
have been noted. 

Sarcoma is the only primary malignant tumour. Primary carcinoma of the spicen, 
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because of the absence of epithelial tissue, cannot exist, and even secondar)’ carcinoma 
is rare. 

Sarcoma is of two types — one diffuse and the other arising in, and producing 
great enlargement of, the Malpighian bodies. There may be great difficulty in 
dedding whether true tumour growth exists, or merely excessive proliferation of 
rcticulo-endothelial cells. Secondary nodules in IjTnphatic glands may afford the 
only proof. Diagnosis is impossible without laparotomy. Splenectomy should be 
carried out, and cases of permanent cure arc on record. 


HYPERSPLENISM 

This is not a disease sui getieris but is a syndrome. It occurs in a twriety of diseases 
involving the spleen — non-inflammatory, e.g. haemoljiic anaemias ; inflammatory, e.g. 
ciironic malaria ; neoplastic, e.g. Ij’mphosarcoma and Hodgkin’s disease. 

Clinical Features. — ^Thcre is always some degree of hj'pocliromic or nonno- 
chromic anxmia, marked granulopenia and sometimes thrombocytopenia. Sternal 
marrow biopsy reveals a hyperactive marrow and delayed cellular maturation. Three 
possible causes of this condition have been suggested, (i) Increased destruction of 
cells in the enlarged spleen, (ii) Endocrine inhibition of the marrow (splenic in 
originl. (iiij Excessive lymphoc^opoiesU in the enlarged spleen with consequent 
disturbance between the lymphatic and myeloid systems. It is possible that all three 
factors are concerned. 

Treatment. — ^Treatment of an infective condition, e.g. malaria or syphilis may 
cure the s>'ndromc, Irr3di.ition should be considered in neoplastic diseases. In other 
cases splenectomy should be considered. 


THROMBOSIS OF THE SPLENIC VEIN 

The sudden onset of thrombosis of the splenic vein gives rise to great congestion 
and enlargement of the spleen and the flow of blood in the gastric veins may be re- 
versed with resultant engorgement and danger of severe and repeated gastric hasmor- 
rhage. Abdominal pain and collapse may precede a fatal gastric haimorrhage. 

Partial or incomplete obstruction will be dealt with under congestive spleno- 
megaly together with portal vein obstruction. 

Diagnosis. — ^This is difficult. The signs are those of an intra-abdominal hemor- 
rhage. 

Treatment. — Removal of the spleen by prompt surgical intervention is the only 
possible treatment. 


BANTI’S SYNDROME 

Synonyms. — Congestive Splenomegaly; Hepato-lienal Fibrosis. 

Definition. — The syndrome consists of congestive splenomegaly, hypochromic 
anxmia, leucopenia, thrombocytopenia and a history of attacks of gastro-intestinal 
bleeding or demonstrable evidence of the presence of cEsophageal varices. The 
terminal stage is associated with hepatic dirhosis, jaundice and ascites. 

Etiology. — Originally described as "ansmia splenica", 1866, and as splenic 
pseudo-leukxmia before the pathology of the leuksmias was understood, the name 
splenic antemia was again brought into clinical use by Osier in 1902. In recent years 
the syndrome of portal hypertension has been described, and its clinical features 
are indistinguishable from these of Band’s syndrome. The synonjxn, hepato-Iicoal 
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fibrosis, indicates the gross pathological changes. The presence of ccsophagw! 
varices indicates portal hypertension is present at some stage of disease. 

Disagreement e-vists as to whetlier tliis fa primary, i.e. the cause of the condition, or 
secondary, t.e. occurring late in the disease as the result of the liver changes nhich 
are indistinguishable from cirrhosis. The thesis that all cases are produced by hyper- 
tension resultant from changes in the portal venous sj’stem is not accepted by ail 
authorities. In favour of the view that the disease fa a separate entity of unknown 
xtiology is the absence in some cases of demonstrable portal block and of cesopbageal 
varices. When portal block \vitl» subsequent hypertension is present the cases may 
be divided into t\vo groups depending on the site of the obstruedon, (I) intra-hepatic 
and (2) extra-hepatic where the block is in the portal vein or the splenic vein. The 
second group make up 20 pet cent, of the cases and the block fa most often in the 
portal vein itself. 

Pathology. — The characteristic histological changes in the spleen may be briefly 
summed up as peri-arterial haemorrhages (some of which may develop into fibro- 
siderotic nodules) ; dilatation of the blood sinuses ; proliferation of histiocytic 
(reticulo-endothclial) cells around the sinuses and in the pulp ; and generalised fibrosis 
of the trabeculae and reticulum. The Malpighian bodies also share in the fibrtais. 
The liver changes vary greatly in degree; in early cases biopsy and liver function 
tests may be normal, but the later stages differ in no way from those of ordinity 
hepatic cirrhosis. There are no other primary patliological changes of importanc^ 
The dilatation of the venous sinuses fa evidence of venous congestion. It has 
possible in animals to produce congestive splenomegaly, tliickening of trabccub 
and reticulum and htemorrhages tvith fibro-siderotic nodules by the maintenance of 
portal hypertension. These changes in animals and the dilated collateral channels 
and the f^requent severe haemorrhages in man arc conclusive evidence of a hsino* 
dymamic component. 

Symptoms. — Splenomegaly is inevitable but its degree varies. The avtiag* 

weight m a series of cases was about 900 g., but in extreme cases it may be as much 

as 3000 g. The spleen feels smooth, anuis of firm consistence. Moderate ansmu 
fa the rule unless the case is complicated by recent hemorrhage. The bone rnarrow 
IS normal or hyperplastic and the blood findings may be those characteristic of hmer* 
splenism, i.e. a leucopenia is present in assodation with a norroochiomic ot hypo- 
chromic ansmia. Thrombocytopenia is unusual. 

Hiemorrhage into the stomach, derived from large veins in the gastro-spknic 
omentum (\asa brevia) or from oesophageal varices occurs in a large number of rasa 
and may be severe and repeated. Hie patient who escapes the hazard of^tne 
haemorrhage dies from hepatic failure with portal obstruction, asdtes and jaundice. 

Course. — ^This is chronic, the duration varying from several to many years ana 
in the majority 5 to 15 years. . 

Diagnosis. — The diagnosis fa made by a process of exclusion after oinstdenng 
other forms of chronic splenomegaly. . . 

TceaAtnj&pJtw — -Tbfa coa-y ha omd/bued. 'ludAx Xjws hftsdisjgs., «ic?,lcal and 

Suigical treatment is most urgently required to prevent or at least to reduce the 
risk of further bsmatemeses. Ligation of the splenic artery is useless, since more 
than 30 per cent, of cases have further severe hajmatemesis. Splenectomy shouJa 
be ^eserr'cd for those cases where thrombocjrtopenia is present or when tlic block is 
in the splenic vein. Ligation of the hepatic artery has been tried in selertcd cases. 
Operations to reduce blood flow dirough cesopbageal varices are disappointing an 
the result in any particular case unpre^ctable. . 

The best way to reduce an increased porta! pressure is to establish a porto-cava 
shunt. This operative procedure appears to protect many patients from cesopbagcsi 
haemorrhage. The operation should not he carried out where there is evidence o 
extensive liver damage. 
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Medical treatment. — In the early stages of the disease when the patient’s general 
health is good the aossmia which results from alimentary bleeding responds satis- 
factorily to the administration of iron. Later, when cirrhosis of the liver and its 
sequel® are present, the response is not so satisfactor}'. If profuse bleeding occurs 
from ccsopbageal varices blood transfu^on is urecntly needed. Many patients have 
survived numerous hemorrhages with the aid oftransfusion. 

The diet should be bland and non-irritating to avoid trauma to the cesophageal 
varices and to the stomach. For treatment of cirrhosis of the liver, see p. 679. 


DISEASES OF THE RETICULO-ENDOTHELIAL 
SYSTEM 

Two prominent sites of reticulo-endothelial cells in the body have been referred 
to under Diseases of the Spleen (p. 778) and Lymphatic System (p. 787). Two 
other important sites are the bone marrow and the liver (Kupffer cells). 
Diseases affecting these cells have been loosely grouped under the term “ Reticuloses 
Some histopathoTogists have confined the term to irreversible atypical and systematised 
proliferstion of the particular cells of the system. Others use the term to include the 
primary neoplasms, benign and malignant, of the reticulo-endothelial system. As 
an setiolo^csd classification is not yet possible, considerable confusion exists and this 
is intensified by the difficulty of interpreting the histological changes. 

Of the diseases variously classified as reticuloses only those associated with the 
deposition of lipoid in the cells will be considered here. Leuksmias are dealt with 
in the section on Blood Diseases, p. 757, and Hodgkin’s disease under Diseases of 
the Lj-mphatic System, p. 7S9. 


LIPOID DEPOSIT DISEASES 

HAND-SCHULLER-CHRISTIAN’S DISEASE 

Synonyms. — Normocholcsterol*raic Xanthomatosis ; Eosinophilic Granuloma. 

Hand, 1893, Schuller, 1915, and Christian, 1919, have all drawn attention to a 
clinical syndrome, limited to children, of defects in the membranous bones, exoph- 
thalmos and diabetes insipidus. Rowland, 1928, demonstrated the identical character 
of the pathological changes present in the granulomatous lesions of bone, brain and 
'“” 8 - 

Etiology. — ^The fundamental abnormality of this disease is still quite unknomi, 
but although the cholesterol content of the xanthomatous lesions is as high as is 
found in the lesions of hypercholestcrolicmic and hyperlip®mic xanthomatosis, the 
serum of patients with this condition is normal in its cholesterol phospholipid and 
neutral fat content. Blood chemistry studies liave differentiated this condition from 
hypercholesterolsmic and hyperllpasRuc xanthomatosis though all these conditions 
may show xanthomatous skin lesions. 

Pathology. — The lesions are granulomatous in character, consisting of reticulum 
cells and histiocytes, cholesterol containing foam cells and eosinophils, red cells and 
polynuclear elements. 

There are roughly four phases of development of the lesions — (1) reticulo-histio- 
cyte proliferation, (2) granulomatous phase with increase of blood vessels and fibrils, 
reticular cells, histiocytes, eosinophils, giant cells and indpient lipoid accumulations, 
(3) xanthomatous phase containing foam cells, (4) a fibrous stage considered to be a 
h^ing phase. 
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Lctterer-Shve’s disease is comidercd to be an acute early phase of the sane 
condition which has not progressed to the stage of lipoid storage. 

Clinical Features. — ^The syndrome occurs mainly in children and infants, adult 
cases are rare. It may be complete with bony changes, exophthalmos, diabeta 
insipidus, lung lesions and associated xanthoma disseminata, or any case may present 
one or more of these features. In these circumstances diagnosis may only te estab- 
lished by biopsy. The commonest non-symptomatic type is the solitary eosinophilic 
granuloma of bone. Diabetes inapidus and xanthoma disseminata may occur without 
lung or bone involvement. Xanthoma disseminata has to be disiin^shed from 
juvenile benign xanthoma, u'hicli is an innocent lesion. Even in the fully developed 
picture enlargement of the spleen and liver is rare. 

Prognosis. — ^^Vhen tlie disease appears in early life it is rapidly fatal, whereas 
an onset in adolescence or adult life may mean many years survival. 

Treatment. — Dietetic restrictions are valueless. Radiotherapy will often lead 
to disappearance of local lesions. The diabetes insipidus responds to the usual 
therapy for that disease (p. 490). 


HYPERCHOLESTEROL.di:MIC XANTHOMATOSIS 

This condition is familial, unlike the normocholcstcrolaimic type {Hand-SchuUer- 
Christian’s disease) which never runs in families. Xanthomatous deposits occur 
around tendons, in the eyelids or the blood vessels (athcrocna), but other members 
of the family may show equally high serum cholesterol values without any evidence 
of local deposits. _ 

Pathology.— -The histology diffen from the normochoiesterolsniic type. Xatw- 
oma cells (foam ceils) are found at all stages of the disease. The lesions may soften 
and cholesterol crystals appear in the tissue spaces. , . 

Clinical Features. — ^'tuberous xanthomata are found as nodular elevations ot 
the skin, but not on the mucous membranes. They occur as isolated lesions or in 
small groups, with a brownish-ycUow discoloration. The serum cholesterol levels 
are high. . . r • 

Prognosis.— The cases show a remarkably high incidence of myocardial infarction 
m early life. 

Treatment. — Diets low in cholesterol content are advised. 


HYPERLIP/EMIC XANTHOMATOSIS 
Hepato-splenomcgaly and secondary xanthomatosis result from hyperlipsmia 
with excessive phagocytosis by the reticulo-endothelial system and production ol 
foam celb. The condition is rare. The reason it b mentioned b that dietary' 
ment with restriction of fat is ^id to produce considerable improvement in this 
condition. Such treatment is of no value In hynercholesterDtemic xanthomatosis. 
When hyperlipromia is associated with diabetes mellitus treatment of the latter conci.- 
tion will reduce the degree of the llpronua. 


GAUCHER’S DISEASE 

Synonym, — Lipoid Storage Spleno-hepatomcgaly. u i- m 

Definition. — A. rare familial constitutional disorder of the cellalar mctabouain 
in the retiado-endothelb! celb. Reticulum cells and histiocytes become enlarge 
and filled with a lipoid substance named kerasin. Thb leads to an enbrgcment o 
the spleen and liver, and deposits in bone marrow and lymph nodes. 
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^Etiology. — ^The disease is a dfeorder of lipoid metabolism but whether it is an 
upset of the intermediate metabolism of lipoids or a metabolic disorder involving 
only certain cells in the affected organs is unknown. Plasma lipoids are normal. 
The disease begins insidiously in early life, most cases being recognised before 10 
years of age. Several members of a family may suffer from me disease. It is com- 
moner in females, and many of the cases are of the Jewish race. 

Pathology. — ^The characteristic feature of the disease is the large pale striated 
Gaucher cell containing glucosido-cetebrosides (kerasin) and the spleen, liver, lymph 
nodes and bone marrow are packed with such cells. They are the immediate cause 
of the enlargement of the organs. In the later stages of the disease there is marked 
increase in the connective tissue of the liver and spleen. 

Symptoms. — Slowly progressive splenic enlargement is the first sign. The 
Spleen may become enormous. This is followed later by the enlargement of the 
liver, and to a lesser degree of the lymph glands. Skeletal changes with spontaneous 
fracture may occur, caused by destructive infiltration from the bone marrow. The 
skin of the face, neck, forearms and hands frequently shows a brownish-yellow pig- 
mentation, and it is less commonly seen on the legs. It has nothing to do with ex- 
posure to light. The eyes show a phenomenon which is so constant as to be almost 
pathognomonic. A brownish-yellow wedge-shaped thickening or pinguccuIa appears 
in the bulbar conjunctiva near the cornea, first on the nasal and later on the temporal 
side, of each eye. Hemorrhages from mucous membranes are common and are 
a.<30ci3ted tvith tlirombocytopema. There are no characteristic changes in the ivhite 
cells of the blood but leucopenia is frequent. Anemia occurs late in the disease. 

Course and Prognosis.— There is an acute infantile form of the disease which 
starts in the first 6 months of life. Death usually results in the second year. I'he 
chronic form begins in the first 10 years of life and exhibits a slow progressive advance. 
Cases are on record of over 40 years’ duration, and of 20 years after splenectomy in 
adult life. Death often ensues from some intercurrent disease. 

Diagnosis. — ^The familial history, early onset, great and progressive spleno- 
megaly, hepatic enlargement, changes in the eyes, and dermal pigmentation constitute 
an almost unmistakable picture. Sternal marrow biopsy confirms the diagnosis, 
the characteristic large pale striated cells being sometimes recognisable in the films 
and, more frequently, in sections made from the fragments. Glycogen disease 
(p. 452) b distinguished clinically by the great hepatic enlargement, without accom- 
panying splenomegaly. 


NIEMANN-PICK’S DISEASE 

Synonym. — Phosphatide Lipoidosis. 

Definition. — A very rare familial constitutional disorder of cellular metabolism 
of reticular and histiocytic cells. There is an accumulation and retention of the 
diamino-phosphatide sphingomyelin within these cells. 

Pathology. — The toamy Niemann-Pidt cells are not part of a granulomatous or 
inflammatory tissue as seen in the different types of xanthomatous disease discussed 
above. The liver, spleen and, to a less extent, the lymph glands are enlarged. Histo- 
logical examination reveals the presence of many foamy cells containing lipoid in 
the bone marrow and elseivhere and may be demonstrated on marrow biopsy. The 
blood picture is normal. There is involvement of the central nervous system. 

Course and Prognosis. — The disease begins in the first year of life u ith enlarge- 
ment of liver, spleen, lymph nodes, amemia, diffuse pigmentation of the skin and 
patchy bluish-black spots on the mucous membranes of the mouth. Mongoloid 
facies is sometimes present. With phyacal and mental deterioration there is rapid 
progression to extensive cachexia, and death occurs invariably within 2 years of birth. 



7S6 DISEASES OF THE SPLEEN AND THE RETICOLO-ENDOTHELIAL SYSTEM 

Diagnosis. — ^Tay-Sachs disease (amaurotic family idiocj’), in which there is 
lipoid degeneration of the central oen’ous system, may be confused with Nlcmann- 
Pick’s disease. Cases have been described suffering from botli ojnditions. Hit 
liver and spleen are not enlarged in Tay-Saclis disease. Gaucher’s disease, see 
p. 784, begins later in cluldhood and persists into adult life. Gargoylism is a hpoid 
disorder of the Tay-Sachs type in which skeletal defects, cranial deformity, mental 
deficiency and corneal opacification ate associated with hepato-splenomegaly. 

Treatment. — This is essentially symptomatic. 


R. B. Hl;^TER. 



SECTION XI 






DISEASES OF THE LYMPHATIC SYSTEM 


INTRODUCTION 

The lymphatic system consists of the lymphatic vessels (lymphatics), the thoracic 
duct, the IjTOph nodes or glands and many large and small collections of lymphoid 
cells scattered throughout almost every organ and tissue of the body. Examples of 
large collections are the tonsils, the Peyer's patches of the intestine, the Malpighian 
bodies of the spleen and the thjTnus gland. 

Lymph flows from the tissues to the great vein at the base of the neck. It is 
carried in lympliatic vessels ivhicb begin in die tissues as naked endothelial tubes. 
How fluid gets into the lymphatic channels has been much debated. It has been 
suggested that they arc actually pulled open when there is an increased amount of 
fluid in the tissues. Lymphatic vessels differ from capillaries in the possession of 
valves and supporting walls consisting of connective tissue cells. The now of lymph 
depends on muscular contraction, respiration and gravity. The lymph enters the 
lymph glands by afferent lymphatic vessels and mthin the node the lynnph spreads 
out under the capsule in a space called the peripheral sinus. From there it seeps 
into the substance of the node along sinuses lined with reticulo'endothelial cells. 
All the intemodal streams flow together at the hilum of the lymph gland to join the 
efferent lymphatic vessels. Thus the fluid from the tissues is presumably Altered in 
its passage through the Ivmph gland. There are many follicles in the node and it is 
claimed that the large pale cells at the centre of each follicle constitute the “ germinal 
centre ” in which new lymphocytes are formed. It is possible that they also have a 
reticulo-endothelial function. 

The thymus ^land is also double In stnicture, the larger cortical part being chiefly 
composed of ordinary lymphoid tissue while the smaller medulla (Hassall’s corpuscles) 
(8 epithelial in origin. 


DISEASES OF THE THORACIC DUCT 

Apart from obstruction of the duct by tumours, usually malignant, either ivithin 
or pressing on the duct, and less often by tuberculosis, aneurysm and lymphadenoma, 
lesions in this situation axe rare and arc very difficult of recognition during life. 
Obstruction results in chylous pleural effusion and (or) chylous ascites. Since chyli- 
fojTO ascites may occur without obstruction to the thoracic duct; as in tuberculous 
peritonitis, peritoneal carcinomatosis and even in cirrhosis of the liver, the presence 
of a milky pleural effusion is better evidence of a thoracic duct lesion than is a milky 
ascites. But even here the diagnosis b by no means certain on this fact alone. Chyl- 
uria, with chylous cedema of the genitals and lower extremities, if occurring with one 
or both of the above does, however, make diagnosis of obstruction to the thoradc 
duct almost certain. 


DISEASES OF THE LYMPHATIC VESSELS AND GLANDS 
Lymphangitis. — Acute or chronic mflammation of the lymphatic channels b 
commonly found in infections, and in acute lymphangitis there are reddish lines In 
the skin. They often reveal the site of the infection and there b soon an associated 
enlargement and tenderness of the regional lymph nodes. Alwaj-s an indication for 
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prompt trcatmeiit lymphangitis is patticularly serious in Umbs wbeietl'.e blood supply 
IS impaired. Chronic lymphangitis is usually tuberculous in origin. 

Treatment. — Active treatment irith antibiotics is urgently indiiated. 

Acute Local LYMriiADE.VTns is generally associated with acute lymphangitis and 
IS due to the same causes — acute septic inflammation of the skin or mucous surfaea 
in the region drained by tlie aifected lympliatics. The lymphatics associated niih 
the fauces are those most often involved, for obvious reasons. The tender iid 
swollen nodes may suppurate, in which case the inflammation spreads, leading to 
peri-adenitis and involvement of the skin. 

Acute Generalised Lympiiadenitis. — occurs in almost all the acute iafec- 
tious diseases, but is particularly frequent, and tliereforc of special diagnostic import- 
ance, in German measles, measles, scarlet fever and diphtheria. In glandular fent 
there is generalised lymphadenitis associated with mononucleosis. 

TuBrRaH.ous Lymphadenitis. — ^Lymphatic channels and glands are invariably 
involved in tuberculosis, and in primary tuberculous infection it is the mediastinJ 
and mesenteric glands which arc affected. Involvement of the cervical glands is 
common particularly in children ; in some cases the tonsils are tuberculous and 
therefore should be carefully c.vamined. The cervical glands may be invaded on one 
or botli sides of the neck. Pain is not a feature. TJie condition may r^ress with 
medical treatment but often the glands become matted together and casation 
In order to prevent the formation of a chronic sinus the caseous material should be 
evacuated through a small incision. Widespread dissection of the glands should not 
be attempted, but a period of treatment with atteptomycin and other ^cmotherapeutie 
agents (p. 1033) may be necessaiy'. They arc of value in promoting healing uuen 
caseous glands have been evacuated. 

For the treatment of intra-tboracicand abdominal tuberculosis, see pp. 720, 1031. 

Local tuberculous enlargement of the lymph glands in tlie aalUte or groiiH, or 
generalised enlargement, are so rare that other diseases should always be suspected. 


LYMPHCEDBMA 

Obstruction of lymphatic dramage by external pressure or Icnv-gradc mflammatWQ 
may lead to adema of the extremities. In the tropics filariasis is a common cause, 
seep. 327. Obstruction is commonest in the lower limbs. _ , 

Lymphoedema is also found without evidence of inflammation or pressure an^ 
may be due to an abnormality of the lymphatic channels. It can occur at pubtny 
and ^sappear later. Milroy’s disease is the familial type. At first 
on pressure but later the tissues compress with difficult and elevation of the iimo 
does not relieve the swelling. Though painless, the deformity is distressing to tne 
patient. 

Treatment. — It is unfortunate that the majority of cases of lymphedema occur 
in the female ssx because elastic stockings provide the simplest and best treatmen 
in the early stages of the condition. Rest and frequent elevation of the limbs is aW 
necessary. These measures should be employed early in order to postpone tiuckemnj 
of the tissues by fibrosis, and later, the liability to &Kn infections. When the conoiuo 
is caused by ^ariasis the treatment is of tliat condition (p. 328). It is essentia o 
eradicate any infection, in particular ejudennophytosis. 


NEOPLASTIC DISEASE 

Lymphatic node enlargement may be due to carcinoma or sarcoma. In 
the involvement is secondary, and its situation and line of spread are often of 
importance in diagnosing the site of the primary growth. Primary lymphosarco 
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is dealt with separately (p. 791). Rhabdomyosarcoma occasionally produces secondary 
growths in lymph nodes. 

Enlargement of lymphatic glands, local or general, in Hodgkin’s disease and chronic 
lymphatic leukemia, is discussed elsewhere. 

HODGKIN’S DISEASE 

Synonym. — LjTnphadenoma. 

Definition. — A disease principally affecting the lymph nodes which become 
enlarged, remain discrete and of rubbery consistence. The enlargement is not associ- 
ated with pain. Commencing in one group of lymphatic glands it spreads to others 
and also to the Ijinphoid tissues of the spleen, liver and other organs. Rarely is there 
softening or necrosis of the enl.argcd lymph glands and the capsule remains intact. 

.Etiology. — This is unkno\vn. Most observers favour a neoplastic cause, though 
many of the features in the histological picture could be explained by an infective 
process. 

It is important to recognise that the disease may occur at any age but its incidence 
is highest between the ages of 10 and 50. Seventy per cent, of ^e cases are males. 
There is no proof of heredita^ tenden^ though occasionally cases are seen in two 
or more members of one family. It may coexist with tuberculosis and occasionally 
appears to follow an infective process of a pyogenic or spirochatal nature, though 
there is no proof at the moment that this is anything other than coincident^. 

Pathology, — The disease process may involve isolated groups of lymph nodes in 
different regions of the body and when thb happens the enlarged nodes tend to remain 
discrete, have a rubbery consistence on palpation and on section show yellow strands 
passing in from the intaa capsule witli whitish tissue benveen them. Areas of necrosis 
are unusual. Less commonly, at the onset of the illness the process may be wide- 
spread, involving in particular abdominal and intraihoracic l>Tnph glands. Very 
rarely cases have been reported which would appear to be Hodgkin's disease where 
the spleen alone has been involved. 

From post-mortem examinations it is clear that the retroperitoneal and para- 
aortic lymph nodes arc the most frequent primary sites of the disease. This is an im- 
portant finding and it contrasts sharply with the clinical observation that the cervical 
nodes are the primary site in a brge percentage of cases. The difficulty of rccognbing 
involvement of the deeper nodes during life should make the physiaan very cautious 
in concluding that the disease is confined to comparatively localised superficial nodes. 
It is important in doing biopsy studies that a lymph node of the axilla or the neck 
should be used. Inguinal glands arc frequently the site of secondary infection. 

Microscopic examination reveals a great proliferation of the reticulo-cndotheliai 
cells, hyperplasia of the lymphoid cells and a mixture of plasma cells and eosinophil 
leucocytes. Certain endothelial cells which have been termed Reed-Stemberg cells 
are 12 to 40 microns in diameter, their shape is irregular and their cytoplasmic pro- 
cesses frequently extend to neighbouring cells. The nucleus in its most characteristic 
form is lobulated or multilobed and a nucleolar mass is present. The nature of these 
cells is obscure but it is their presence together W'ith cosmophil cells which constitutes 
the most characteristic feature of the lymphadenomatous lesion. The spleen is in- 
volved in the disease process but great enlargement is unusual. The organ is firm, 
it preserves its natural contours, and the surface may be slightly irregular or finely 
nodular. The liver is frequently invoJvrd. 

Apart from the generalised lymphadenoma, almost every organ of the body with 
the exception of the central nervous system proper may be affected. 

Symptoms. — In a great majority of cases the first sjTnptom is painless enlarge- 
ment of the lymph nodes in the cervical region. They may be situated in the anterior 
or posterior triangles or under the stemo-mastoid. Occasionally enlarged glands are 
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first noted after an acute upper respiratory infection. This may lead to confusion 
and delay in diagnosis but persistent masses of glands in the neck after minor iofections 
must be regarded w-ith suspicion, particularly if the posterior triangle or the supra- 
clavicular region is involved. Fiji investigation is often delayed because the patient 
does not feel ill and at this stage there may be no chnical evidence of disease else- 
where. Pain, usually in the abdomen or bade, or enlarged a.xUIary lymph nodes aie 
less common presenting features. Weeks or months may elapse before any other 
symptoms appear. 

There is an acute type of the disease which may be associated ivith generalised 
superficial lymph node Involvement or the deep Ijinph nodes may be prindpally aad 
pnmarily involved. The clinical state may simulate an acute infection such as mihaTy 
tuberculosis. The most difficult cases to diagoosc are those of primary involvement 
of tlie intra-abdominal lymph glands alone. 

Course. — ^Two groups of symptoms develop in the more insidious case— the 
general symptoms of the disease and those rtfetaolt to pressure and infiltrauon of the 
lymphadenomatous masses in different organs and tissues of the body. The most 
prominent symptom is generalised weakness and if the mediastinal glands are involved 
or the patient he ansmic, breathlessness on e.rcrtion may also be a feature. Loss of 
weight, pyrexia and pruritus which may be intractable, arc common. This is the stage 
of the disease which is frequently seen on first admission to hospital, and the clinicd 
condition may simulate tuberculosis. The pyrexia may have a characteristic undulant 
character, and its recognition is of great importance in diagnosis. It is a fwtu^ 
commonly missed, particularly in domiciliary practice. Sometimes the fever folloui 
a regular pattern— waves of pyrc-xia of 4 to 14 days’ duration alternating with periods 
of apyrexia. Such pyrexia is referred to aa the " PcI-Ebstein " tjpe. In rapidly 
progressing cases ivith widespread Involvement a continuous type of pyrexia may be 
present, making it necessary to differentiate the condition from tlie enteric group of 
diseases. 

Because of the widespread nature of the disease a multitude of local symptoms 
and signs may be present. For example, mediastinal pressure may cause a distressing 
dyspncea and cyanosis, laryngeal palsy may be present and if bilateral may necessitate 
tracheotomy. Enlargement of the hilar glands and invasion of tlie peri-broncniai 
tissues may produce collapse of the lungs, pleural effusions or lung abscess. 
in the liver may cause obstructive jaundice and ascites. In the later stages of the 
disease the bones may be extensively involved. Paraplegia has occurred as the result 
of involvement of the meninges. 

The Peripheral Blood Picture. — TTiough there is a marked deviation from 
normal in cellular elements of the Wood, ^cre are no special features to help m estab- 
lishing the diagnosis of lymphadenoma. A variable degree of hypochromic, or much 
more rarely normochromic anamia develops in a large proportion of cases, partly* 
larly in the late stages of the disease. The pathogenesis of this antemia is uncertain; 
in some cases it is obviously due to involvement of the bone marrow but tJiis isnot 
invariably so; Hypersplenism, sec p. 781, may be the cause. In rare cases there is 
severe hsemolytic ansmia simulating acquired hamolytic aosemia. In these cas« 
there may be pseudomacrocytosis and increased fragility of the red cells. There is 
a wide variation in the white cell picture in the peripheral blood. Marked fluctuation 
in the white cell count may occur in a short periou of time without apparent cause. 
Persistent leiicocytosis is extremely frequent though a persistent leucopenia may 
occur. The most significant change in the differential white cell count is a relative 
or absolute increase in the percentage of neutrophil polymorphonuclear <^cl!a. m 
10 to 15 per cent, of cases the absolute eosinophil count exceeds the upper limit o 
normal (400 per c.mm.). In spite of much that has been written on the importance 
of eosinophilia in the diagnosis of Hodgkin’s disease, a very high eosinophil coup 
suggests that It should be reconsidered. Monocytes are frequently increased in 
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number. A normal blood sedimentation rate is usually found in patients in a chronic 
phase of the disease and a rising rate usually indicates that the condition is rapidly 
spreading. An exception to this rule is found when the liver is massively involved. 

Clinical Diagnosis. — Cases often present in one of three ways — patients %vith 
localised lymphadenopathy, those with generalised lymphadenopathy, and those with 
constitutional symptoms associated with little or no enlargement of the superficial 
nodes. 

\Vhen confronted with localised lymphadenopathy, the condition has to be dis- 
tinguished from other neoplastic conditions such as lymphoma, lymphosarcoma, 
reticulum-ccII sarcoma as well as from tuberculosis, infective mononucleosis, syphilis 
and leukiemia. The two diseases which are confused with Hodgkin’s disease most 
commonly are tuberculous adenitis and lymphosarcoma. Biopsy is the only sure 
means of establishing the diagnosis, and even then the tissue examined may not show 
the characteristic changes. 

When generalised lymphadenopathy is present the condition most commonly 
confused ivith the disease is leukamia. 

The febrile type, in which no superfidal lymph nodes are enlarged, presents great 
difficulty, and the diagnosis is arrived at principally by exclusion. Marrow biopsy 
is justifiable under these circumstances. The diagnosis is sometimes not made until 
necropsy. 

Treatment. — ^Thcre is no specific treatment for the disease but there are a number 
of therapeutic measures which will alleviate symptoms if not prolong life. IVhenever 
possible a biopsy should be performed prior to therapy and a detailed clinical and 
radioloetca! examination carried out. 

Radiotherapy is the most valuable form of treatment available. Close collabora- 
tion betR'een tne clinician and the radiotherapist Is essential for the best results. The 
form of treatment, local or wide field therapy and the dosage and frequency of treat- 
ment have to be decided in each case. Usui^y the first course of therapy lasts 2 to 3 
weeks, treatment being given daily. The patient’s general health has to be carefully 
watched during therapy. Frequent Wood examinations should be carried out to 
detect any signs of bone marrow depression. '* Nitrogen mustards ” should be 
reserved for cases where further irradiation is contraindicated or for the acute form 
of the disease. Apart from these measures treatment is symptomatic. 

LYMPHOSARCOMA 

Definition. — Lymphosarcoma is a highly malignant tumour composed of mature 
or immature lympfiocytes. Neighbouring structures arc invaded at an early stage 
in the disease. \Vidcspread roetastascs arc uncommon except in those cases in which 
leukasmia develops. 

BEtlology. — ^This is unknown. 

Pathology. — ^The site of origin is usually in the cervical lymph glands, less 
commonly in the tonsil, mediastinal glands or the lymphoid tissue of the intestine. 
The tumour may vary greatly in appearance. Sometimes the outline of the lymph 
nodes is still recognisable, while in other tumours it is not. The colour of the tumour 
is white or pinkish and areas of necrosis are not infrequent. The section has a horao- 
eeneous appearance and Mstologically it is composed of mature lymphocytes or 
lymphoblasts. Neither giant cells nor multi-nucleated cells occur and the reticulum 
of the glands is not increased. 

The greatest difficulty in differential diagnosis is to distinguish lymphosarcoma, 
especially of the lymphofilastic type, from reticulum cell sarcoma. In reticulum cell 
sarcoma, the cytoplasm of the cells is rather more abundant, the nuclei are usually 
slightly larger than those of an adult lymphocyte, and arc irregular in shape. The 
reticulum is greatly increased, occurring m fine strands around groups of cells and 
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between indindua\ cells. In tbe later stages of both diseases distant metastases occur 
in the Ij-mph nodes, the spleen which is not often enlarged and throughout the body. 
Distant metastases are probably commoner in rcticulosarcoma. 

In children lymphatic Icukimia may be preceded by a local lesion with the diar- 
acters of lymphosarcoma. 

Symptoms. — Initial symptoms of lymphosarcoma arc rather strikingly different 
in the young and in the old. The disease is commonest in the first two decades and 
in the elderly. In childhood enlarged cervical lymph gbnds are frequently noted 
first. The ctildten ate often pale and petechis! may be present In the skin, and ia 
fact these children are usually found to nave an acute leuksmla. In adult cases the 
patients may remain well for quite a time and complain only of a mass in the ce^ 
a sore throat or cough. The peripheral blood picture shows nothing characteciyic 
Fever is much less common in these adult cases. 

Course. — The disease progresses steadily to death. In children this ocean 
within a few months, though in the elderly the patient may live for 3 or 4 years. 

Treatment. — Great alleviation in symptoms and marked temporary’ Improvement 
in general health may result from radiotherapy. Localised masses will disappear 
with tlic greatest rapidity but the cases in which the most satisfactory response occun 
are often those in whom relapse is also rapid. 

RETICULUM CELL SARCOMA 

Synonym. — Lymphosarcoma, reticulum cell type. 

Many still regard reticulum cell sarcoma as a variety of lymphosarcomi “pcH 
are, however, many differences between the two types of neoplasm. M mmdoned 
above, a number of cases of lymphosarcoma are accompanied by IjTnphatlc leute^: 
if Icukccmia occurs in relation to reticulum cell sarcoma it is of monocytic type. Rctaoi* 
lum cell sarcoma of bone is also an important variety of primary bone tumour, whereas 
lymphosarcoma of hone is never primary. Whereas lymphosarcoma is common in 
early years of life, reticulum cell sarcoma occurs chiefly in the fifth, sixth and seventh 
decades. When It docs occur under the age of 20 the disease is always a pmnary 
disease of bone. 

Symptoms. — The commonest inida] symptom is pain, which is often ronstant 
and is resistant to radiotherapy. It is roost common in the neck or in the abdomen. 
Enlarged lymph nodes usually in the cervical region are frequent early in the couta 
of the disease and they are occasionally painful. In sharp contrast to Hodgwo 
disease, these enlarged lymphatic glands are fixed to the underlying tissues and tea 
to be stony hard rather than of rubbe^ consistence. In reticulum ccU sarwau 
neither the mediastinum nor the lungs are involved nearly so commonly as in Hodgsm s 
disease or in lymphosarcoma. The liver and spleen do not enlarge M the 
degree as in HodgKin's disease. Involvement of the pharynx is common in rcucul'ini 
cell sarcoma and rare in Hodgkin’s disease. 

Course and Prognosis. — Loss of weight and pain arc the commonest feature 
of the course of the illness and both may be extreme. Pronounced fever, on tia 
other hand, unless due to sepsis, is rare and the so-called Pel-Ebstcin fever docs no 
occur in this condition. The disease progresses at very different rates and in some 
cases surgical treatment and radiotherapy of the " metastatic ” masses may prolong 
life for years. In others the end comes rapidly. , . 

Diagnosis. — The clinical diagnosis of reticulum ccU sarcoma pnnot be i^ 
ivith cerminty and a biopsy is necessary. The disease may be indistinguishable iro 
Hodgkin’s disease on histological section. 

Treatment. — Radiotherapy offers the only hope of improvement. Response 
therapy is not always so marked as in lymphosarcoma. jj Hunteii. 



SECTION XII 


DISEASES OF THE CARDIO-VASCULAR SYSTEM 

GENERAL CONSIDERATIONS 

The function of the heart and blood vessels is to supply all tissues of the body 
with adequate oxygenated blood. The cardiac output is the effective TOlume expelled 
by each ventricle m a minute, and it varies bet%vecn 4 and 6-5 litres per minute at 
rest with an awrage of 5*3 litres. The output with each beat avrrages between 
70 and SO ml. when the heart rate is 72 per minute. An increase in heart rate or 
an increase in stroke ^lume causes an increase in cardiac output. Blood is ejected 
into the great vessels against peripheral resistance thus creating arterial pressure, 
and each separate \'entriculaf sj^tole causes a pulse pressure wave. The resistance 
offered in tlic systemic circulation is much higher than that in the pulmonarj* circula- 
tion ; thus the arterial pressures differ in each circulation by a corresponding degree, 
although the output of the tv,o ventricles Is equal; the difference m the thickness 
of right and left ventricles reflects the difference in resistance against nhich each 
works. 

The cardiac output varies greatly under physiological conditions; changes in 
venous return arc largely responsible for significant clumves in cardiac output, which 
arc brought about by alterations in stroke volume and heart rate. Cardiac output 
decreases with a change to the upright position because of a fall m venous return ; 
it increases with emotion and may increase fivefold or more on exercise in a trained 
athlete. The arterial pressure remains relatively constant because these physiolorical 
vari.itions in cardiac output are balanced by reciprocal changes in the tone of the 
peripheral vascular system. The cardlo-vascular system functions as a whole ; changes 
m one variable factor are offset by alterations in otliers and there is integration of the 
whole system through the autonomic nervous system. 

The heart beat is initiated at the sino-auricular node, from which the auricles 
are activ'atcd by the stimulus which passes over them in a ccphalo-caudal direction 
to the auriculo-ventricular node. The auricles function as low-pressure receiving 
reservoirs and they augment ventricular filling by contraction at the end of diastole. 
Systole of the right and left auricles is almost simultaneous, and the left functions 
at a slightly higher pressure than the right. The clinical manifestations of auricular 
contraction are an “ a ” wave in the jugular venous pulse, a soft auricular sound 
which forms the early vibrations of the first heart sound, and the P " wave of the 
electrocardiogram. 

The cardiac stimulus passes through the junctional tissues of the auriculo- 
ventricular node and is conducted to the ventricles by tlie right and left branches 
of the bundle of His, and ilie Purkinje network. The function of the ventricles is to 
eject blood into the high-pressure arterial systems. In sj’stole the auriculo-ventricular 
valves are closed, and each ventricular chamber and its outflow tract to the aorta or 
pulmonary artery behaves as a smooth continuum; after the peak pressure is reached 
relaxation follows and the semilunar valves close, preventing the regurgitation of 
blood and thereby creating a diastolic arterial pressure. The clinical manifestations 
of ventricular sj^tole are the arterial pulse wave, the “ c ” wave in the jugular venous 
pulse, the lift of the apex beat, the firet heart sound and the QRS complex on the 
electrocardiogram. The second sound which ocairs at the end of systole js normally 
split into two sounds from asynchronous closure of the semilunar valves. \Vhen the 
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intraventricular pressure has fallen low enough for the auriculo-ventricular valves W 
open, ventricular 6IIing starts and it is completed by auricular sj-stole. Impulse 
formation and its conduction over the heart is further described in the section on 
arrhythmia (see p. 819). 

I'he normal basal systemic arterial pressure is between 100 to 145 mm. Hg. li 
systole and between 60 to 90 mm. Hg. in diastole. Considerably higher figures 
may be recorded in normal subjects at a casual esamination, but after rest and teassui- 
ance the blood pressure falls. The elasticity of the normal aorta damps the initial 
systolic thrust so that as the aorta loses elasticity with increasing age, systolic pressures 
tend to rise. The normal pulmonary artery blood pressure is between 15 ana 25 mm. 
Hg. in systole and between 6 and 10 mm. Hg. for the diastolic level. The pulmonary 
capillary pressure may be obtained by passing a cardiac catheter into a branch of 
tlie pulmonary artery to the point of bloclmge, and in this wedged position the pressure 
and pulse vrave forms appear to be a direct reflection of the aynamics of the left 
auricle. 

Symptoms in Heart Disease.— There are relatively few symptoms of cardie 
vascular disease but it is most important to obtain a tfetailcd account of each; in 
most cases this necessitates a searching enquiry by direct questions, the results of 
which can only be interpreted with a knowl^ge of the patient’s cmodonal state and 
level of intelligence, pyipnrtn on eiffort is the first and most sensitive indication el 
cardiac failure. It is due to diraimsbed vital capacity, congestion of the pulmbn^ 
vascular bed and reflexes arising therein wlu^ abbreviate the depth of respirauon 
and increase its rate. Dyspnaa may be due to primary lung disease or obesity, but 
a carefully taken history will often reveal a subtle but significant change when cardiac 
dyspnaa is superimposed on dyspnoea due to these other factors. Respiratory symp- 
toms associated with psychoncurosis, such as sighing and tachyptvaa, are rcaily 
distinguished from those due to organic disease. in heart disease is mostly due 
to cardiac ischtemia, pericarditis or psychoneuroswT^ The type of pain, its ““ 
radiation, provoking and relieving factors and natural history must be known wfore 
a diagnos'^ and full assessment can be made. Pahifatfon is an awareness of the heart 
beating due to an increase of rate, force or an 'arrhythmia. It is a fretjuent symptom 
of neurotic ill health, but is common in heart disease and ihyrotoxicosa. 
and weakness are often symptoms of neurosis, but may also be due to a low cardiac 
output from chronic vaU-ular disease. Syncope is loss of consciousness due to acute 
systemic arterial hypotension. An adequate history usually distinguishes syncope 
from unconsdousness due to primary cerebral causes. Simple fainting is vasova^ 
syncope which, like other symptoms of cardiac disease, may be associated witn 
psychoneurosU. Giddinat is the term used by patients to mean various sei^tjons 
such as vertigo, a sensation of dimmed vision, a pressure on the head, general 
ness or even local weakness in the legs. This symptom thus always requires careful 
analysis with particular reference to near syncopal reactions and true vertigo. 

Phystcal Examination in Heart Disease. — Examination should include a generiU 
inspection of the patient, a detailed examination of the cardio-vasculax system an 
of any other systems indicated. Appearance and demeanour may reveal an.xiety or 
depression ; other signs such as dyroncca, wheeziness, cyanosis, obesity, ’ 

pallor, icterus and goitre may be observed whilst obtaining the history. The ban s 
and skin should be inspected, structural abnormalities of the hands rnay_ be associate ^ 
with congenital heart disease ; coldness, pallor and blotchy cyanosis mdteate peri- 
pheral vascular constriction, whilst ho^ moist hands with pulsation of digital 
may indicate an,xiety or a state of high cardiac output : hyperidrosis is also a 
of the rheumatic state, when a diffuse swelling of digital joints and nodules may 
found. Inspection of the nails miy show such important signs as clubbing, 
pallor, capillary pulsation, koilonyema or splinter temonhages. Changes m toxw 
of the skin are important pointers to disturbed water balance, endoennopathy a 
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colla^n diseases. Skin rashes are obviously important and arc often related to previous 
medication. 

ExAiiiNATiON OF THE Cardio-v.vscular StSTEM. — Arterial and venous pulses 
should be examined first, then the peripheral signs of heart failure should be sought 
and tlie examination is completed with inspection and palpation of the pnccordium 
and auscultation of the heart. Th& venous pulse should be examined with the subject 
reclining at appro'rimatcly 45“ ; in normal subjects it appears just above the clavicles 
in this position. The upper limit of a normal pulse wave is 3 cm. above the sternal 
angle. Normally there are three positive waves : a sharp " a " v^uve due to auricular 
systole; a small “ c" wave due to ventricular systole and largely transmitted from 
the adjacent carotid ; and at the bright of auricular filling a blunt " v ” wave whose 
apex just precedes the opening of the auriculo-vcntric^r valves, signified by a 
steep trough in the venous pulse. Tlje venous pressure may be gene^y elevated 
in heart failure, pericardial tamponade, constrictive pericarditis and mediastinal 
obstruction, or individual waves may be augmented, diminished or absent. The 
jugular venous pulse is distinguished from the carotid arterial pulse by the follow- 
ing features : (1) triple wave form, (2) the diffuse undulating nature of the pulse 
which is seen over a relatively large area, (3) an upper level of pulsation (which, 
however, may not be seen when the vxnous pressure is very high), (4) variation of 
the level of pressure with respiration and an increase in the distinctiveness of the 
separate waves with inspiration, (5) elevation of the level of Uie venous pulse in tlic 
neck by hepatic pressure, and (6) obstruction of the venous pulse by relatively gentle 

f ressure at the root of the neck. The auricular '* a ” waves have a sharp, " flicking " 
orra and are presystolic in time. They are augmented in conditions wliich cause 
auricubr systolic hypertension and thus arc largest in tricuspid stenosis and when 
auricular systole is obstructed by dosed auricuJo-vcntricuIar valves, as in tlie occa- 
sional coincidence of auricular and ventricular systole in heart block ; " a ” waves 
arc also augmented in conditions of right ventricular hypertension such as pulmonary 
stenosis and pulmonary hypertension. Large fused cv ’’ waves coinciding with 
ventricular systole, having a large pulse volume, appearing to rise rather slowly and 
followed by a diastolic collapse, are characteristic of tricxispid incompetence and may 
be confused with a Corrigan pulse in the carotid arteries. 

T/:e arterial pulse is traditionally examined at ihc wrist, but both radial pulses 
and the brachial vessels should be palpated, and where there is any difference in these 
pulses, or if hypertension is present, tlie subclavian, carotid and femoral pulses should 
also be felt. The pulse pressure and volume determine the size of the pulse; the 
level of the blood pressure is difficult to determine without a sphygmomanometer, 
although a rough estimate may be made by compressing the brauiial artery witli the 
thumb whilst the fingers of the right hand are used to detect the point of obliteration. 
Pulse volume is increased when the stroke output is increased in high cardiac output 
states, m aortic incompetence, and, to a fesscr degree, in mitral incompetence. TTie 
pulse appears full and bounding and often pulsation can be felt as far as the digital 
arteries ; the hands are warm and often moist. The pulse is diminished in low 
cardiac output states and when there are obstructive lesions such as aortic stenosis 
and mitral stenosis. Aortic valve disease causes a change in the pube wave form, 
apart from an alteration in its volume ; aortic stenosis causes a notdied and flattened 
wave — the anacrotic pulse, whilst aortic incompetence (and other causes of a rapid 
leak from the arterial system such as patent ductus arteriosus or arterio.\enou 3 
aneurysm) causes a water-hammer pulse. Combined aortic stenosis and aortic in- 
competence produces a deeply notched pulse — the pulsus bisferiens. An absent 
peripheral pulse may be due to very Imv pulse pressures from an STteriai obstftictioa 
(e.g. peripheral embolism or coarctation of the aorta), but the diastolic pressure and 
the resting blood flow to the area concenied may be within normal limits, The 
state of vessel walls is assessed by digital exanunation ; the brachial vessels arc'always 
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thickened in established hypertension and further evidence of the state of the stnallfr 
vessels may be obtained by ophthalmic examination. 

Heart sise and shape are most accurately determined by radiologiral raclhods. 
Percussion of the cliest and palpation of tl»c apex may be illusory; however, ifct 
position of the apex beat is a reliable guide to heart size when its displacement is cot 
due to deformity’ of the tliorax, fibrosis of lung, or pleural effusion, and when apparent 
displacement is not due to great overoctivity as in thyrotoxicosis. Percussion of the 
prfficordium reveals relatively gross diangcs in size to right or left, and is hclphil 
when the apex cannot be felt when emphysema is present, but many physicians norr 
regard evidence from percussion of the heart with suspicion. 

Abnormal pulsations of the heart may be detected by observation and mipation, 
and are of great significance in diagnosis. The hyperdynamic heart of arucietr, 
thyTOtoxicosis and other high output states causes an increased pulsation of the whole 
prjBcorduim and apex. In c»ndjiior« with a left to right shunt, such as auricular 
septal defect, the increased activity may become very great, affecting the whole pra- 
cordium, or it may be more or less confined to the intcrcoaial spaces over the right 
ventricle and pulmonary artery. Equally significant but much more difficult to 
appreciate is the quiet heart of a pericardial effusion, myxetdema or a primary cardio- 
pathy. In left ventricular hypertrophy the apex beat is strong and appears to be 
sustained, but when ventricular dilatation develops the beat eventually loses its hcanne 
quality. Right ventricular hypertrophy is characterised by a systolic heave or liit 
in tlie parasternal region and prxcordium ; this is felt by placing fingers in the Inter- 
costal spaces or placing tlie fiat hand along the parasternal region over the ngbt 
ventricle and pulmonary artery; sometimes it is best appreciated by pladtig ibe 
fingers high in die epigastrium and directed tovmrds the right ventricle. la ngbt 
ventricular hypertropny the apc,x beat is rather localised and is still formed by the 
left ventricle which appears to tilt forward on the enlarged right ventricle. Pulsation 
of the right ventricle merges into that of the pulmonary artery at the level of the 
third interspace. The vibrations caused by neart sounds and murmurs can be 
palpated when of siifiicicnt Intensity, and th^ are often superimposed on the pulsa- 
tions described above, The tapping quafrty of the ape.v in mitral stenosis a due to 
left ventricuLir systole together vvitli an appreciation of the loud and sharp first nWt 
sound. In pulmonary hypertension the diastolic shock of valve closure msy be Jtu 
as well as the systolic thrust of the tense pulmonary artery. _ . ,. 

Heart sounds and murmurs are vibrations set up by the main events in the catdu 
cycle and are esbSQlially recognised by auscultation, but when of sufficient intenst 
they may be appreciated by palpation. Heart sounds and murmurs may be rccorde 
by phonocardiography (see below). Technique of auscultation. ThestctlioscopcsnoU^ 
have well-fitting earpieces and moderately thick tubing between 10 and . 

cliest pieces are of two types, bell and diaphragm, and available in a combmed form, 
the bell end is better for low-pitclicd sounds and murmurs, the diaphragm for mga" 
pitched ones. On auscultation it is essential to listen to one sound or murmur a 
a time, and with practice the other sounds and murmurs may be actively esclud^ 
The ear is more sensitive to higher frequencies than to tlie lower ones— low frequen^ 
vibrations rnust be of much greater intensity to bring them, within the range o 
audibility. Heart sounds. T^he tuning, pitch, intensity and site of maximal mtcnsiu 
should be noted for ail sounds. The first heart sound is due to ventricular systoi 
and the closure of auriculo-vemricul» valves. It is best heard in the mitral area an 
is preceded by a soft sound due to auricular systole. It often appears to be split and 
soft when the P-R interval is long, and it is loud and short when the P-K mtecra 
is short, and when there is tacliycsrdia ; it also becomes very loud in mitral stcow 
Systole is normally silent and icnrunated by the second heart sounds, which are au 
to the closure of the semilunar ^ves. Although usually referred to as 
heart sound, there are essentially two corapossents, aortic and pulmonary, whi 
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slightly asjTichronous. The second heart sounds are best heard in the second left 
intercostal space, where slight splitting, increased by inspiration, is physiological. The 
aortic second sound is the first component, and, bdng louder, is widely heard, and is 
the second heart sound at the mitim area. The later component is pulmonary and 
is softer. It follo\vs that augmentadon of either a>mponent reflects a rise of pressure 
in the vessel concerned ; conversely when the pressures are low, valve closure is 
delayed and less violent, i.e. in pulmonary stenosis P2 is significantly late and soft. 
Asynchronous contraction of the ventricles due to bundle branch block leads to wide 
separation of the second heart sounds which is proportional to the degree of delay 
of systole in the affected ventricle. The third heart sound is the most important 
additiotuil heart sound. It is associated with ventricular filling and occurs in early 
diastole. It is a low-pitched, soft thud, best heard at the mit^ area fexcept in the 
case of right ventricular failure) and wth light pressure of the bell-ended stethoscope. 
It is physiological in the young, its inddence diminishes up to the age of 40, and 
thereafter it is pathological ; it occurs in all forms of heart failure, and when the 
heart rate is normal or slow it produces a protodiastolic gallop rhythm (triple 
rhythm). The third sound may become the loudest of the heart sounds in heart 
faUure and when the heart rate is increased there is summation of the third heart 
sound and the next auricular sound, producing a presj'stolic gallop rhythm. In 
constrictive pericarditis the third heart sound is shortened and sharpened and occurs 
rather earlier in diastole than is usual ; this may be due to the verj’ high venous 
pressure and restriction of ventricular ^ling by the pericardium. In mitral stenosis 
rapid Ventricular filling is prevented by the mitral obstruction so that a third sound 
is not heard ; however, in pure mitral incompetence there is a free and augmented 
flow to the ventricle so that a third heart sound is usual. An additional sound, the 
opening snap, is heard in mitral stenosis. It is due to the diastolic opening move- 
ment of thickened inelastic mitral valves, but it disappears when such valves are 
completely rigid and calcified. It is short and sharp and best heard above and inside 
the apex. Added sounds in systole are not uncommon; their significance is not 
well understood but it appears tliat most are innocent. It has recently been shown, 
however, that a short sharp sound in early systole is associated with ejection when 
the great vessels are dilated beyond the semilunar valves. 

Murmurt are due to a more prolonged series of vibrations than sounds. The 
timing, duration, pitch, intensity, variations with posture and respiration, site of 
maximal intensity and radiation should be observed in all murmurs. Systolic murmurs. 
It is customary to classify systolic murmurs in the first instance as either innocent 
or organic. The distinction has been largely based on loudness, but it is doubtful 
whether this is justifiable, since most loud organic systolic murmurs presumably 
start as soft ones ; duration and tjuality arc probably more important. Many systolic 
murmurs arc related to deformities of the chest or very minor abnormalities in the 
lieart, and as such they are of entirely benign significance but not necessarfly innocent 
in the sense that there is no structural or hasmodynamic cause for their existence. 

Many children have a soft, mid-systolic, parasternal murmur, especially when 
there is tachycardia — this is of no significance and may disappear in adult life- Soft, 
mid-systolic murmurs in the parasternal region and over the pulmonary artery are 
not uncommon in adults ; some are due to an increased blood flow into the great 
vessels, e.g, in pregnancy, thyrotoxicosis and auricular septal defect, and others are 
associated with sternal depression or l^hoscoliosis. A soft, mid-systolic murmur 
may occur in the parasternal region wthout evidence of an hyperdynamic circulation 
or heart disease, and these often diminish greatly with a change from a reclining to 
an upright posture and are regarded as innocent. The systolic murmurs of aortic 
stenosis, aortic sclerosis and pulmonary stenosis are also of maximal intensity in 
mid-systole — those arising in the aortic valve are best heard in tlie second right 
intercostal space and radiate to the neck and downwards towards the apex; those 
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arising in the pulmonary outflow trac are best heard in the third left intercostal 
space and radiate upwards to the left, atwl downwards. The sj^tohe murrauts due 
to regurgitation from the ventrides, i.e. mitrd and tricuspid incompetence and 
ventricular septal defect, tend to be heard throughout systole (pan-systolic). In tk 
case of mitral incompetence tlie murmur may be so loud and long at the apex that 
the second heart sound cannot be rUsdnguhhed there, and it tends to radiate tov.’atds 
the left axilla. In tricuspid incompetence the murmur is not usually as loud as in 
mitral incompetence it ia heard best at the lower end of the stemura and vaiits 
with respiration. 

Diastolic mHTOijri. — All indicate heart disease. Incompetence of the aordc or 
pulmonary valves is shown by an early diastolic murmur whicii is high pitched 
and diminuendo, starting immediately after the second heart sound and ontn loudest 
in the third or fourtlt left intercostal spaces, Tltese murmurs are best heard when 
the patient is in an upright position with the breath held in expiration. A diaphragm 
chest piece is superior to the bell for the detection of soft, early diastolic murmurs. 
The murmur of mitral stenosis is of much lower pitch and its onset is delayed well 
after the second sound ; it is heard best at the apex and aptly described as a rumble. 
The presystolic murmur, or more accurately the auricular systolic murmur, follows 
the mid-diastolic murmur of mitral stenosis ; h is short and brisk, and its crescendo 
rises to the first lieart sound. Mid-diastolic murmurs also occur in condiwns assoa- 
ated with an increased flow through the auriculo-vcntricular valves, t.g. auricubr septa! 
defect, ventricular septal defect and patent du«u3 arteriosus. Mid-diastolic iDunnuTS 
are best heard where the patient is reclining and half-turned over to the left ude, 
and by using light pressure over the apex \«th a bell end piece to the stethosw^. 
Continuous murmurs occtir when the pressure on one side of a vascular fistula is wgher 
than that on the other tliroughout the cardiac cycle, A continuous nishing notst 
is produced, usually loudest in systole. Murmurs arc often described in such lenna 
as "blotving”, “musical”, “liarsh”, “madiine^”, “seagull”, etc. 
little place for such inaccurate and unsatisfactory adjectives if murmurs arc desenW 
in terms of loudness, pitch, duration and site of maximum intensity. P/iOTOcoraiO' 
graphy is a graphic method of registration of heart sounds and murmurs. By means 
of sensitive microphones, valve amplifiers and multiple galvanometers, synchronous 
records from rarious sites on the prmcordium may oe made and the characteristics 
of human hearing with the stcUioscopc may be represented. By this p«* 
manent records of auscultatory findings at particular times in the natural ‘j 
the disease may be made, heart sounds may be accurately timed and identified, an 
the special features of various murmurs may be determined. At present the metho 
do not lend themselves to routine use, for considerable technical skill and care 
required, and quiet undisturbed conditions are necessary in order to obtain uswu 
records. , . , 

Electrocardiography. — When heart muscle contracts the polarised state 
exists between the cell membrane and its cytoplasm is disturbed and total deppi"* 
isation follows; recovery is associated with repolarisation. These phases of 
reorientation are accompanied by minute potential dianges which are conducted i 
the surrounding medium. At maximal activity and at complete rest th^e is n 
change and no current flows. The heart is thus the source of 
which are conducted through the surrounding medium in all directions to the p y 
surface, and an electrocardiogram is the graphic registration of the surface 
changes by means of a Mlvanometer. Since the heart is completely gurrounded ^ 
a varying elettrical field, it follows rfiat the potential changes may be . j 

any point on the body surface, and at such points (or lead positions) the electn 
changes represent the resultant electrical forces in the axis of the electrod^ 

In practice the electrocardiographic lead connections between the body , 
galvanometer are of two types : (1) Bipf^ when two electrodes axe placed on tune 
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points of the surface and the resultant potential diHerences existing betn-cen them arc 
recorded. The standard leads of Einthoven are bipolar and obtained by connecting the 
left arm and right arm to form lead I, the right ann and left leg to form lead 11, and 
the left leg and left arm for lead III. The apices of the hj’pothetical Einthoven triangle 
are formed by connections from the left arm, right arm and left leg, and the heart is 
considered to be lying in the centre and equidistant from each apex of the triangle. 
Bipolar chest leads are formed by connecting an exploring chest electrode and the 
right arm (CR leads). (2) Unipolar leads are formed by recording between an explor- 
ing electrode and an indifferent electrode which is formed by joining together three 
limb leads, each through 5,000 ohm resistances {\’^lson). The exploring electrode 
may be used to record and measure the voltages from any point on the surface (V 
leads). 

The horizontal components of the heart’s electrical field arc explored anteriorly 
by means of chest electrodes (either V or CR) at the following stations, which are 
conventionally designated 1 to 7 fCV or CR) : I and 2 are at the level of the fourth 
intercostal space on the right and left sides of the sternum, 4 is at the les'el of the fifth 
left intercostal space in the mid-clavicular line, and 3 b half-way between 2 and 4. 
Numbers 5, 6 and 7 are also in the fifth left intercostal space in the anterior, mid and 
posterior axillary lines. CR leads show slightly greater voltages than V chest leads 
and when recorcUng from the routine stations C, to C, the differences arc insignificant. 
The components of the central electrical field in the frontal plane are recorded in 
Einthoven’s standard leads and by means of the unipolar limb leads VR, VL and \T, 
referring to the right arm, left arm and left foot connections of the exploring electrode. 

Thi normal electrocardiogram consbts of a series of waves arising from an iso- 
electric baseline and associated with each heart beat. By convention positivity is 
recorded above and negativity below the baseline. The P wave is caused by activa- 
tion of the auricles and is the first teave. It b upright in standard leads and in left- 
sided chest leads, but it is negative in VR and often inverted in Vj. The duration 
of the P wave is usually O-IO second or less and its amplitude varies from 0 to 2*5 mm. 
P waves are followed fay a small recovery wave (auricular T wave), but this is not 
usually recognisable in the ensuinc: isoelectric part of the PR interval. The PR 
interval represents the time taken by an impulse from the sinus node to reach the 
ventricles ; it is measured from tfie beginning of the P wave to the beginning of the 
ventricular complex and varies normally from 0*12 second to 0-21 second. 

The QRS complex b tlie second and major scries of deflections of the electro- 
cardiogram and is due to ventricular activation. Q refers to any initially negative 
wave. R waves are positive waves and S waves are negative waves following positive 
deflections. Left ventricular activity dominates the electrical field during the phase 
of ventricular activation and its resultant positiv'e axis is directed downwards and to 
the left ; the surface components of thb field are thus positive over a wide area of 
the left chest sad ksds tskea from this area arc said to shoir left rentricular com- 
plexes. It is probable, however, that such deflections arc the resultant effect of the 
electrical activity from whole heart. Dominant ** left ventricular ” complexes 
(qR pattern) may be obtained in any one of the standard leads, but mostly in lead I, 
and in left chest leads Vj, Vj and V,. Normally there is a small initial Q wave in 
leads I, II, Vj and Vj ; it does not exceed 0 04 seconds in duration and b usually 
less th^ 2 mm. R waves in " good ” left ventricular leads exceed 5 mm. and are 
usually more tiian 10 mm. high. The height of the R ware in the left diest leads 
added to the depth of the S wave in right diest leads should not exceed 35 mm. 
A short, brief S wave follows the R wave in leads I and V, and this wave deepens 
and ividens as right-sided lead stations arc approached. In right-sided chest leads 
V, to Vj, the ventricular complex b usually of an RS form, the height of R wmve 
being from 1 to 5 mm. and the deptli of the S wasx from 5 to 15 mm. in V’|.''The 

Rvvavesgradually increase across the chest to V* or V7 and the S waves ; ' * 
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diminish. The total duration of the QRS complex is usually 0 OS second and should 
not exceed O-IO second. 

The direction of the greatest electri<al potential in tlie frontal plane may b« 
assessed from the direction of the main deflections in the standard leads. When the 
QRS is mainly positive in lead I, and mainly negative in lead III there is left ans 
deviation, which indicates a rather horizontal position of the electrical axis; tiusii 
found in thickset subjects with a high diaphragm, and often in patients \n\\i kit 
ventricular hypertrophy. When the main QRS deflection in lead 1 is ne^tive and 
in lead III is largely positive there is right axis deviation, which b assotiited vddi 
the vertical heart of tall thin subjects, tvith emphysema and witli right vcntriculir 
hypertrophy. 

The QRS complex is followed by the S-T interval and T waves. The &.T interval 
represents total activity of the myocardium and sliould thus be isoelectric; usually 
there is a slight upward curving slope from the end of the S wave to the T wave, but 
general delation of tlie S-T segment from the baseline of 1 mm. or more b pathi>- 
logical, and smaller deviations than this may be significant when taken in conjunction 
with tlie clinical and other electrocardiographic ^dings. The T wave k assodatrd 
with recovery of the myocardium. It is normally upright in all standard leads but 
it may be inverted in lead III when the heart is horizontm, as in patients with obesity, 
and a high diaphragm; on deep inspiration, which moves the heart toft moTtvtTum 
position, such negative T tvaves tend to become upright. The T 'vavc is also often 
negative in lead Vj, and in children the negatmty of T waves fiom the right chest 
may extend to the left es far as V 4 . T waves arc normally positire when the ven* 
tricuUr complex shows a left ventricular qR pattern. The Q-T interval indiQtes 
the total duration of ventricular excitation ana recovery ; it is normally an inverse 
function of heart rate and varies from 0-39 to 0 4! seconds at 70 beats per imnute. 
The Q-T intemil is prolonged by carditb and hypocalcsmia and shortened by 
digitalis. The U wave is a small deflection which follows the T wave and is 
positive in left ventricular leads, where it is best seen. , 

The abnormal eUctroeardiogramsho\vtahnonna\llies of two different kinds. Firstly, 
disorders of the sequence of auricular and ventrimJar contraction and the um® 
relations between successive cycles may be shown — these are the arrhythmias— ana 
here the electrocardiogram confirms accurately abnormalities which may be oetett« 
by clinical examination. The electrocardiogram in the cardiac arrhythmias is oc* 
scribed in the section on this subject. Secondly, a different type of inforrwtion con- 
cerning the qualitative changes of individual QRS and T waves may be shown, 
such charges arc due to alterations in the relative order in which different arcM 0 
myocardium pass through stages of excitation and recovery, and_ the abnormauties 
referred to in this group are associated with various clinical conditioris but they b^v 
no direct clinical counterpart, e.g. there is no pliysical sign corresponding to a 
T wave. Abnonnalities of the P xoave, P waves become tall (op to S mm.) and sh^ 
in right auricular hypertrophy, and are best seen in leads II and III, and in Y, 
e.g. in congenital heart disease and pulmonary heart disease. Pathological P \vav« 
to left auricular hypertophy are seen in mitral stenosis ; they are notrired and widenM 
and the tivo peaks correspond to right and Irft auricular activity respectively. iVneo 
aclivaiton of the auricle starts at its caudal end, the direction of activation n 
and P waves become inverted in lead III, VF and left chest leads, e.g. in o^dal rhjt^ 

Abnortnahties of the ORS-T complex.— Left ventrietdar hypertrophy. The 
electrocardiographic sign'^of left ventricular hypertrophy is an IncreMcd heignt 0 
left ventricular R waves. At a further stage the duration of the QRS is sugh^ PJ^ 
longed and the T waves in left ventricular leads become flattened; in more 
degrees the ST segment is depressed below the isoelectric line and it merg« * 
inverted T wave. Ultimately when ventricular muscle is greatly damaged, the vo ^ 
becomes lower, the duration longer and a left bundle branch block pattern wim 
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verted T waves may emerge. The changes of left VTntricular prepondenmce are 
best seen in lead I, VL and left-sided cheat leads. The tall R waves in I and deep 
S waves in III are due to left axis deviation wh'udi is mostly present, but occasionally 
the electrical axis may be more Vertical (especially in aortic stenosis) and then the 
QRS-T changes of left ventricular pr^onderance are best seen in leads 11, III and 
VF. Jitg/it venlricular hypertrophy. The nomal preponderance of the left ventricle 
masts early right ventricular preponderance which is often difBcult to detect without 
addib'onal leads taken from the nght side of the chest. The R waves of right pectoral 
leads are of increased amplitude and S waves tend to diminish. The R wave from 
hypertrophy of the right ventricle tends to occur slightly after the normal initial 
R wave in Vj, so that a positive seenndary R wave, producing a notched complex, 
appears in Vj to V 3 and resembles the pattern of right bundle branch block. Right 
ventricular hypertrophy is reflected in Vg to by a deepening of normal S waves 
and the standard leads generally show right axis deviation. In extreme degrees of 
right ventricular preponderance the R wave is not followed by an S wave in Vi to Vj 
and it exceeds the R wave in Vj to V, and is followed by inversion of the T waves 
from Vj to V 3 or V 4 . 

Bundle branch block (intraventricular block) (see also p. 833), The essential 
feature of the electrocardiogram of bundle branch block is an increased duration of 
the QRS time; it is due to lesions of the intraventricular septum and also occurs 
as a transitory functional phenomenon in acute dilatation of die heart, e.g. in pul- 
monary embolism. Left bundle branch block is always associated with heart disease, 
whereas right bundle branch block may be innocent. In left bundle branch block the 
ventricular septum is stimulated from the right side, and activation of the left ventricle 
is delayed so that the normal initial Q wave of left ventricular leads (V, to V,) is 
replaced by a small R wave from the septum, which is followed by a delayed R wave 
due to activation of the left ventricular muscle. This is reflected in late wide S waves 
after an initial R wave in right chest leads. The S*T segment is usually depressed 
below the iso-electric line and the T wave is secondarily inverted in leads showing 
the left-sided pattern. In nght bundle branch block the initial deflections of the QRo 
are normal since the septum is normally stimulated from the left side. Leads Vj to 
Vj show that the small initial R wave b followed by a second and taller R wave from 
the right ventricle. Vj to V, show the normal qR pattern followed by a wide S wave 
which reflects delayed right ventricular activation. _ 

Myocardial injury. — Damage to the myocardium is shown in changes of the 
ventricular Complex of the electrocardiogram. The cause b mbstly ischsmia with 
or vvithout infarction, but inflam mation, infiltration, intoxication and trauma may 
occasionally produce similar changes. The degree and extent of damage may be 
assessed approximately from abnormalities of the T wave, S-T and QRS deflections 
and from the leads in which these changes are seen to occur. The T tcave may 
become flattened and inverted in left ventricular leads from ischaemia and other 
injurious processes. The change is non-specific and reversible. In coronary disease 
the T \vave inversions tend to be sharp and fotm a symmetrical triangle below the 
bo-electric line. Inversion may be transient and produced only by effort in the first 
instance, or a spontaneous transient inversion may be the only evidence of a small 
restricted infarction. The S-T segment. Deviation of the S-T inten’al may represent 
more severe degrees of injury and, though reversible, recovery may be slower than 
in the case of a fleeting T wave inversion- Injury to the endocardial layers of muscle 
causes S-T depression in surface leads “ facing *' the lesion, whibt relatively super- 
ficial injury causes an S-T elevation ; the former change is seen in severe attacl^ 
of angina pectoris and in coronary iosuffiaency and S-T elevation is seen in peri- 
carditis and in recent cardiac infarction. Leads recording from the opposite surface 
of the body to that which is adjacent to the underlying lesion shoW reciprocal changes 
in the S-T deviation, though these are usually of sughter degree, e.g. in posterior 
26 
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cardiac infarction ST elevation is seen in lead III and VF, but prxcordial leads 
frequently show S-T depression. The QRS deflection. Potential changes are not 
produced by necrotic muscle so that an area of cardiac infarction does not contribute 
to the R wave and in leads ** fadi^ ” an area of infarction large negatiw wa\« 
(pathological Q waves) appear and are the result of positive potentials arising in re- 
maining normal muscle and directed away from the exploring electrode. Pathological 
Q waves are of more than 0-04 second duration and usudly more than 2 ram. deep, 
they may occupy the whole QRS lime (QS waves) or be followed by an R ;'ravc. 
The Q wave is a permanent abnormality but with time it may become smaller and 
the number of leads which show it may become fewer. Since few conditions other 
than infarction are responsible for local muscle death and replacement, it follows that 
the pathological Q wave is almost specific for this condition. 

In acute cardiac infarction S-T elevation is often the first abnormality; it soon 
regresses but may persist. Q waves may appear within minutes or several hours 
after the onset o/ pain, but the T wave in%'ersion often only becomes apparent as 
tlie S-T segment subsides towards the Iso-electric level. This pattern of cardiac 
infarction is always essentially the same, but these chatvges may occur in any lead, 
depending on the site of tlie lesion in the heart and the position of the heart in the 
thorax. 

The common sites of infarction may be recognised by the following patterns 

1. Anterior cardiac infarction. — Characteristic Q waves and T wave inversion 

are present in leads V. to V. with more or less distinctive changes in leads 
I. VL. Vj and V,. 

2. Posterior cardiac infarction. — ^The deep Q waves and T inversion are found 

in leads 11, III and VF. Ph\'siological Q waves in lead III are not accom- 
panied by changes in other leads and on deep breathing normal Q waves 
are diminished. 

3. Lateral infarction.— -The changes of Infarction are found in leads I, Mj end 

V, and may be combined with anterior or posterior patterns. 

4. Septal infarction. — Q waves are present in V|, ^ and 3 (f.e. QS 'waves in these 

leads) and may be combined with cither anterior or posterior patterns of 
infarction. 

Radiology in Heart Disease. — Three important methods are used in radio- 
logical diagnosis of heart disease ; radioscopy (X-ray screening), tcleradiography 
(films taken at a tube distance of 6 ft. or more) and angiocardiography. Less fre- 
quently used methods are electro-kymography and roentgen-kymography, by meaM 
of which pulsations may be recorded, and tomography, which is a method of investi- 
gating structures at various depths in the thorax. 

The radiological silhouette of the mediastinum shows the following structures 
from above downwards : on the right border a soft straight line, the superior \en3 
cava, joins the sterno-clavicular joint to a gentle convexity due to the ascending aorta, 
at the lower end of which the hilar vessels protrude into the right lung shadow ; bdow 
this a larger convexity due to the right auricle extends to the diaphragm "below, wnKx 
a soft straight line often interrupts me sharp angle between the auricle and diaphragm, 
and is due to the inferior vena cava. On the left border the aortic arch foras 2 
smooth, semicircular knob (diameter from 2 to 4 cm.) just below the stcrno-clavicuIar 
joint ; this meets a second and somewhat longer convexity— tlic pulmonary arc, due 
to the main left branch of the pulmonary artery. Below this the short, flattish seg- 
ment of the left auricular appendage joins the bold sweep of the left ventricle whic 
meets the shadow of the diaphra^ at a variable angle. On radioscopy all of these 
structures are moving. In systole the left ventricle moves sharply inwards and so 
does the right border formed by the right auride, whilst the pulmonary artery an 
aorta above mote outwards. Pulmonary vessels form the hilar shadows and on 
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screening slight pulsation is normally seen in the main branches. Films taken at a 
fast exposure time are necessary to study the smaller lung vessels in detail — a fine 
arborisation of vessels may be seen almost as far as the pleura. 

The oblique vie\vs provide further useful information. After screening in the 
antero-posterior position, the patient is rotated to the left so that the right chest is 
applied to the screen (the first or right oblique), the right arm is moved back^Tard 
and the left fonrard ; these adjustments are made by the operator and, udth experi- 
ence, a satisfactory view is soon obtained. In this view the anterior border of the 
mediastinal shadow comprises the aorta (the circumference of the arch may be seen) 
and a gentle curve due to the pulmonary artery, the upper part of the right ventricle, 
and the border of the left ventricle below. The posterior border may be outlined 
by a barium swallow and comprises : aorta, a lighter region due to the left main 
bronchus, and below this a slight gende curve due to the left auricle, and a variable 
small part of the right auricle followed by a short, straight line due to the inferior 
vena cava. The second oblique or left oblique position is obtained by rotating the 
patient so that the left shoulder and chest are pressed to the screen ; the arms are 
moved again to give a clear view. The anterior border is formed of tsvo bold con- 
vexities, that above being due to the ascending aorta and that below due to the right 
auricular appendage and the right ventricle. The ascending aorta may be followed 
in a continuous backward curve over the arch to the descending aorta behind. Below 
the arch of the aorta a second arch, due to the pulmonary artery and its left main 
branch, extends from the base of the heart shadow to intersect the shadow of the 
descending aorta. Below this there is a large backward convexity due to left auricle 
above and left ventricle below— the latter extends backwards to reach the line of the 
descending aorta, and when the patient takes a deep breath the ventricle is separated 
from the anterior Line of the dorsal spine by a short space. The point of intersection 
of the ventricle with diaphragm below is near the interventricular sulcus. In the 
frontal vie^v the aortic valve lies almost in the centre of the heart shadow and slightly 
to the left of the mid line, whilst the im'tral valve lies somewhat lower and slightly 
farther to the left. During radioscimic examination it is most important to view the 
whole chest, noting any deformity oithe thoracic cage which may influence an assess- 
ment of heart size through displacement of the heart within the thorax. 

The apparent size and shape of the heart vary greatly in normal individuaJs. 
Deformities of the thorax such as funnel depression of the sternum and kyphoscoliosis 
often produce gross deviations (usually to the left) which may be mistaken for enlarge- 
ment. Radioscopy in all views, however, usuaUy indicates the nature of the condition. 
Minor degrees of apparent enlargement may be found when there is bradycardia, in 
obese subjects when the diaphragm is high and the heart tends to be horizontal, 
and when there is epicardial fat seen as a soft triangular shaped shadow beyond the 
true apex. Very small hearts are seen in long lean individuals and as a result of 
wasting disease. 

Radiology of theAbnohjial Heart. — ^Investigation of cardio-vascular disease 
by radiology is largely concerned with the assessment of enlargement of the whole 
heart or its separate chambers and with changes in the vascular shadows of the lungs. 
Pulmonary vessels. Gross changes in the level of blood flow to the lungs are recog- 
nisable by racfiology. Small, quiet branches of the pulmonary artery and generally 
light lung fields indicate a diminished blood flow (t.e. oligsmia); large, pulsating 
branches and a generally increased opacity of the lungs due to increased vascular 
markings indicate an increased blood flow (t.e. plethora or pleonsmia). Congestion 
of the lungs from heart failure is more common than plethora, the hilar regions are 
dense, the separate vessels beosme indistinct due to interstitial tedema, and the general 
increase of density extends for a varying distance into the lung fields and the vessels 
do not pulsate vigorously as in pulmonary plethora. Prominent interlobar fissures 
and elTusions of varying sizes are also found in association mth congestion. 
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The pulmonary artery, — Enlargement of the main pulmonary artery sliows as a 
bulge on the left border in the anterior \*iew and as a large oviJ opacity belovt tlic 
aortic arch in the left oblique view. An enlarged main pulmonary artery may be 
associated with either plethora or oligicntla of the lung fields. In the youbg, in 
subjects with a vertical narrow heart, and in tleformitics of tlie thoracic cage with 
rotation of the heart, S normal pulmonary artery may appeal* enlarged. 

The aorta4 — Dilatation of the adrta due to syphilitic aortitis niay be diffuse, or local 
and aneurysmal (see also p. 858). In the anterior View, enlargements of the aorta 
cause a widening of the superior mediastinum from bulging of the ascending Sorta 
on the right or dilatation of tlic arch and descending aorta on the left side. A siftiihf 
widening or localised bulging of the mediastinal shadow may be produced by unfoldina 
of the aorta in hypertension, tortuosity of the aorta frt»m degenerative ebangfs ana 
by mediastinal tumours. Calcification in the wall of tho aorta is often helpful in Ibe 
diagnosis of these conditions. A barium sualloW oudincs the posterior border cf 
the arch and ia an aid to assessment of its diameter. Irregularities of the desccnimg 
aorta may also be outlined by deviation of the barium-filled ttsophagus. Localised 

E ulsation, though not c.vpanslle, is sometimes ttansmifted to tumours J on die ctor 
and, an aortic aneurysm when filled with clot may show no pulsation. Excessite 
pulsation of the whole aorta is usually due to aortic Incompetence, but maj be due 
to a high cardiac output. When due r^rd is paid to the appearance in all views, it 
is usually possible to distinguish syphilioc dilatation from other conditions, but whm 
doubt remains, angiocardiography can show clearly the course of the aorW and the 
calibre of its lumen. Coarctation of the aorta may be recognised b)^ tlie sbsence of 
a normal aortic knuckle, rib notching and enlargement of Uie vefttricle. H«re a so 
angiocardiography is necessaiy if accurate anatomical details are rcouired. 

The The enlarged right auricle bulges from the lower lialf of the cawisc 

shadow into the right lung field end meets the diaphragm at a variable angle, 
tight auricle is often greatly enlaced in congestive heart failure, wpecially when 
there is tricuspid incompetence; it is usually associated with enlargement of other 
chsmbers but it is selectively enlarged in organic tricuspid Valve disease. An enurgeu 
left auricle also bulges on the right border, but at a higher level than the right stincl^ 
and when both arc enlarged the right border of the heart below the aorta is formen 
by two graceful, intersecting arcs. The left auricle is also seen as a characterisuc 
hump below the pulmonary arc on the left border of the hedrt, and semetnues In 
whole contour of this chamber may be seen tlirough the heart shadow. 
minor degrees of enlargement are best assessed In the right oblique view, uiui ^ 
barium swallcrw. As the barium fe followed do«ft, it changes its course by turmrg 
backwards just below the level of the bronchus at the upper ind of thfrieft anncie. 
It continues in a gentle curve almost to the lower margin of the heart sliadow— 
patient should be turned to and fro in this oblique position until the maximu 
backward displacement of the barium is best seen. A small left auricular cprvp ' 
often seen in normal subjects, but this can be straightened with a deep inspiran° 
In some -pautiftsi, when the batium-fiStd osophagus nppears as a line in_t 

right oblique view, a large left auride can be best seen in the left oblique • 
Expansile pulsation of the left auricle in ventricular systole Is seen in severe 
of mitral incompetence. In the anterior View both right and left bordert or 
auricle are seen to protrude beyond the cardiac shadow when the ventricle mo\ 
inwards in systole. . . , 

The veniricles.—^Ths right ventride does not form a distinctive border ol_ 
heart in any view on radioscopy so that its enlargement is not easily ly 

With considerable right venlricoldr rtili^ntent tlic heart maj* appear ^ 

normal sized in tire anterior view, but the apex is often high and the left . 
rather straight above and below it. In Ae left oblique view the angle hewcen 
aorta and the anterior border of the right heart is sharpened, producing a ^ 
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plobular heart shadow. The left ventride enlai^cs backwards as well as outwards. 
In the anterior view tJie ventricular part of the left border develops a bold curve, 
and extends farther to the left ; in the second oblique view the left ventricle extends 
back^\ards, often well into the vertebral sliadow. An acute angulation or local bulging 
on the left ventricular border indicates a ventricular aneurj'sm, and on screening 
the swelling may bulge ouuvarda as the apex is withdrawn in systole. 

ANGiQCAEDiOGnAPHY. — Radiography of the heart chambers and great vessels 
after an injection of radio-opaque substance is known as angiocardiography. Several 
types of apparatus are used. Manually operated X-ray film casette changers have 
the disadvantages of inaccurate timing and slow speeds (rarely two pictures per 
second may be obtained) ; mechanical casette changes allow a more rapid sequence 
of film exposures but cinematography provides a more continuous picture of the 
passage of dye through the heart and will probably replace other methods. Oblique 
or lateral views arc often nccessarj*, but it is desirable to eliminate a second injection 
of dye by some fonn of simultaneous two-plane casette changer. The radio-opaque 
substance which is most wddely used is 70 per cent, diodone. The dye is injected 
through a wide bore needle or catheter to facilitate a rapid injection, which should 
take less than 2 seconds. Forty to SO ml. arc required for adults and 10 to 30 ml. 
for children. The dye is non-toxic in these doses- The patient should be recumbent. 
All children should be anajsthetised and there is much to be said for using a general 
amesthetic in adults. Tlie procedure is not without risk and the overall mortally 
is approximately 0-5 per cent, but most of the deaths have occurred in severe cjTinotic 
congenital heart disease. 

The normal angiocardiogram sho^vs the right heart chambers as a “ U "-shaped 
curve, and on the ri^ht side tlie column of dye in the superior vena cava is seen 
entering the right auncle, and in the centre the tricuspid valve may sometimes show 
as a notch. On the left side of the " U ” lies the right ventricle, a ragged chamber, 
the size of which will depend on whether the picture is taken in systole or diastole. 
The pulmonary outflow trart is well seen tovrards the periphery of the cardiac silhouette 
at the base of the right ventricle, as the terminal portion of the " U". The main 
pulmonary artery does not form the pulmonary arc. In the left anterior oblique view, 
the superior vena cava is superimposed on shadows of right auricle and right ventride, 
which are seen anteriorly. The pulmonary artery curves backwards, forming an 
arch, the terminal downstroke of which is formed by its left main branch. The 
bifurcation of the pulmonary artery is usually seen about the centre of the arch. 
The pulmonary arteries and veins arc well seen in botli anterior and oblique vie\v3. 
In the anterior view, the pulmonarj’ veins are seen draining into a central ovd opacity, 
which is the left auride. Superimposed upon the auricle is the base of the left 
ventride ; the apex of the ventricle projects downwards to the left. The left ven- 
tricular cavity varies considerably in size with the phase of the cardiac cyde. The 
root of the aorta is obscured in die cardiac shadow, but the dye-filled aortic arch is 
seen above it. The chambers of the left heart are best seen in the left anterior oblique 
view’ v/here the left auride is seen above the shadow of the left ventricle. The aorta 
arises almost in the centre of tlie cardiac shadow and arches antero-posteriorly. At 
the origin of the aorta, which is deep in the heart shadow, the sinuses of Valsal\-a 
appear as a bulbous dilatation. In the normal adult the progress of the dye through 
the right heart and pulmonary arteries is seen m pictures taken between ^ and 4 seconds 
after die beginning of the injection of dye ; and that through the left heart and aorta 
is seen in pictures taken after 6 seconds. 

Angiocardiography can show abnormal anatomy of the heart diambers and great 
vessels, and if the passage of the dye is recorded mth sufficient continuity some 
aspects of the dynamics of the circulation may be studied. Angiocardiography is 
especially valuable in congenital heart disease where shunts from the right to the left 
side are shown by premature opadfication of the “ left side ”, but shunts in the 
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reverse direction are not readily seen. In addition, the size, position and abnorraaKtia 
of the aorta and its branches may be seen* information tvhicli is of value to the surgeon 
when planning operations for coarctation of the aorta or anastomotic operations foe 
the treatment of cyanotic congenital heart disease. Aneurysms of the great vessels 
may be distinguished from other masses in the mediastinum. 

Caudiac CATiiETEnrSATiON. — ^Threc kinds of information can be obtained by 
means of cardiac catheterisation — (1) pressures may be measured in the right heart 
and the pulmonary artery ; (2) samples of blood for gas analysis may be obtained 
from these sites ; and (3) by means of X-ray screening the passage of the radio- 
opaque catheter may reveal abnormal channels and heart chambers. Cardiac catheter- 
isation is safest and likely to provide the most useful Information when carried out 
by an experienced team comprising an operator, with one assistant and techniciam. 

Technique . — ^The plastic catheter i* very flexible, radio-opaque, and has a slight 
curve a few centimetres from Uie tip : it is filled with heparinised saline from a 10 
ml. syringe attached by an adaptor. The tip is introduced into the cubital vrin 
w'hicli has been exposed and opened by a small cut after adequate infiltration of the 
skin and surrounding tissues by a local anasthetic. Subsequent manipulations 
of the catheter should be checked by X-ray screening. The catheter is gently 
manonivred up the arm vein to the thoracic inlet where it curves into the suocnof 
vena cava to gain the right auricle. By various manceuvres the operator may r.C'v 
move the catheter through the tricuspid valve to the right ventricle, the pulmonary 
artery and its branches. If observations on the pulmonary capillaries are reqmrsd, 
the catheter may be pushed into the smaller lung vessels to the point of blockage. 

Blood samples are withdrawn through the catheter at various points and pressneo 
under paraffin for gas analysts with a Haldane or Van Slyke apparatus. Pressures 
should be measured by means of an electromanometer and an adequate device for 
recording graphically the pulse pressure curves. . ... 

AppUcatioui . — ^The cardiac output may be calculated from the Pick pnaaple as 
follows: cardiac output {litres per minute)=total oxygen consumption in ml- 
minute divided by me arterial oxygen saturation minus the oxygen saturation oi 
mixed venous blood in ml, per litre. Oxygen consumption, is obtained by mems 
of a spirometer, arterial samples arc obtained by femoral artery puncture, and samples 
of mixed venous blood from the pulmonary artery by catheterisation. 

Intnicardiac shunts may be detected by obtaining blood samples of high oxygen 
saturation from the right heart and pulmonary' artery, e.g. in the septal deft^ 2 R 
patent ductus arteriosus. X-ray visualisation of the passage of tlie catheter inroug 
these channels into the left heart or aorta b of diagnostic importance when the snun 
is in the reverse direction. _ , 

Pressure measurements and pressure curves help in the diagnosis and assessm 
of various conditions, especially pulmonary hypertension and pulmonary 
In tight heart failure the diastolic pressure in me right ventricle is raised an 
is reflected in a general elevation of pressures in the right auricle. 
isation has provided much information during the past decade concerning the n^ 
dynamics of heart disease. Diagnosis is now more accurate and the 
cardiac catheterisation are diminishing and are largely confined to the obscure to 
of congenital heart disease. 


CIRCULATORY FAILURE 

In circulatory failure the body lec^ves an inadequate supply of blood- 
are two forms ; one is acute, causing shor^ or syncope, and is sometimes ^ 
heart disease but often to cxtracaidiac causes; the symptoms arc mainly ^ 
low cardiac output and systemic arterial hypotension. The second form, S*” 
known as heart failure or congestive heart ftilurc, b almost always due to ca 
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disease; the clinical picture is largely the result of secondary' and compensatory 
sffccts of a chronic inadequate cardiac output, with the maintenance of a relatively 
normal blood pressure. 


HEART FAILURE 

The ultimate cause of heart failure lies in the phj-siology of heart muscle, but 
the clinical causes of heart failure include all the k^o^vn forms of heart disease. 
More than one cause is often present — ^thus sj'stcmic hypertension and myocardial 
disease often coexist, whilst rheumatic valvular disease is often accompanied by 
active rheumatic myocarditis. The causes of heart failure may be classified as follows : 

1. Primary myocardial disease {e.g. inflammation, isefnemia, etc.). 2. Increased resist- 
ance to sj’stolic ejection {e,g. hj’pertension). 3. Increased stroke volume {e.g. aortic 
incompetence, mitral incompetence). 4. Increased heart rate [e.g. prolonged tachy- 
cardia in infants). Generally loads due to increased volume arc tolerated better than 
those due to increased pressure, and tachycardia is tolerated extremely well, but 
persistent high rates operative over a long period may lead to failure. 

The essence of heart failure lies in the inability of the heart to deliver an adequate 
blood supply to the tissues under all circumstances. In other words the cardiac out- 
put is inadequate and fails to meet all requirements of the individual. The site of 
this failure may be primarily located in one or other ventricle or in the heart as a 
Nvhole. Lewis emphasised that the level of cardiac output as a measure of circulatory 
efficiency is significant only when considered in relation to the demand on the circula- 
tion, e.g. in th}70to.ticosis or anatmia the cardiac output required for adequate oxygen 
transport at rest may be double that of the normal subject. 

Under ph)'siolo^cal conditions the heart responds to increased venous filling 
by a greater liberation of energy and increased output. At the level of the muscle 
fibre this means that increased stretching, resulting in increased surface area, results 
in more powerful contraction ; more energj' is stored in diastole and more is liberated 
on contraction. The isolated muscle strip or heart-lung preparation responds in 
this way up to a critical point beyond which a further load results in a diminished 
response (Starling’s principle). This critical point is never reached in healthy man, 
but in heart failure it is reached and passed; there is then an inadequate systolic 
ejection into the great vessels, some blood is retained in the chambers and dilatation 
and hypertopby follow. Compensatory hypertrophy is a long-term adaptation to 
these adverse factors. The diastolic filling pressure rises and auncular contraction 
becomes more forcible. Up to a point output may be restored but ultimately this 
is permanently reduced. The difficulty of dedding what b cause or consequence 
dominates all the problems in heart failure. It is still not certain whether vonous 
hypertension behind the failing chamber b a merely passive phenomenon or whether 
it IS positive and compensatory. Hxmodynamic changes occur very rapidly and an 
unstable equilibrium is soon establbhed, so that the exact sequence of events is 
difficult to anaij'se. 

Corvbart (1812) considered that the clirucal phenomena of heart failure were due 
to the increased sbe of the heart pressing on the lungs and obstructing the circulation. 
Hope (1830) introduced the back pressure theory which has been elaborated and 
mamtamed to the present day. Starling’s work with the heart-lung preparation 
appeared to support the back pressure theory but it should be remembered that 
there b no chronic dilatation or hypertrophy in die heart-lung preparation, no long- 
standing ffidema and no elaborate sj'Stero of reflexes in the central nerv'ous system and 
clinical heart failure is a relatively chronic process, often lasting years. In the back 
pressure theory venous congestion is paramount in the formation of cedema, but there 
IS now much evidence to show that cedema formation depends on other factors.'"' 
Mackenzie and Lewb assumed that the inadequate blood supply to the o^ans 
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the important abnormality; this theory of fortvard failure ia supported by modem 
researches, but the older tlicorics cannot be abandoned lightly. It is probable that 
neither theory explains all the facts. 

In all forms of heart failure the cardiac output is subnormal at rest in the bit 
stages, but in the early stages output may be normal at rest and only inadequate 
during exercise ; in other words, the cardiac reserve is diminished. An inadequate 
supply of blood results in its redistribution in the circulation as a whole. There is 
some evidence to show that the fall in renal blood flow is selective and relativ^ 
greater than the fall in cardiac output. Lowered renal blood flow results in diinm- 
ished glomerular filtration and greater tubular resorption of water and salt; tha 
appears to be a vital process and under circumstances other than congestive h»rt 
failure the mechanism has homeostatic features. The retention of water and salt 
leads to hmmodilution, hypcrvola^mia and ultimately an increase of exlravascular 
fluid volume and the accumulation of tedema. Oliguria results from the rctentioa 
of water and urine analysis at this time shows a falling salt content, ftlan’s habitud 
high intake of sodium chloride is of no consequence when renal excretion is normal 
and unlimited, but in heart failure a deteriorating situation is potentiated. Il^dro- 
fitatic factors, increased capillary permeability, increased accumulation of tissue 
metabolites and malnutrition probably also play a part in accumulation of edema- 
Whatever the true importance of the wrious factors in heart failure, the unporm« 
of salt retention is emphasised by the remarkable improvement which may be achieved 
by salt depletion using dietetic, diuretic or ion exchange methods. Any mechanism 
causing further salt retention aggravates heart failure. . ... 

Venous h^ertension is the most important sign of heart failure. It is 
due to a reflex vcaopressor mechanism together with increased ctreuhftng blow 
volume, but when venous hypertension occurs belund an insufficient or stenoito 
auriculo-vcntricular valve, this seems to be a true backward effect. In the e.inystag** 
of failure and in high output states, it is possible that systemic venous hypertcnima 
is compensatory but later the adverse effects of increased venous hypertension m 
heart failure are shown by the effects of the recumbent posture and by blood trai^ 
fusion, whilst the benefiaal effects of a reduction in venous pressure are shovm 
venesection and change from a lying position to a more upright one. The 
of systemic venous pressure in heart failure is responsible for the distension of 
hver which must be considered of secondary importance. Even here thwc is sow 
evidence that the damage to liver cells is the result of diminished blood flow ratn 
than venous congestion. , 

When heart failure arises primarily on the left side, pulmonary venous nyp“* 
tension develops. TJiis is prooably due to a temporarj* imbalance between me o 
put of the left and right sides of the heart and this state is adversely affected by flu 
retention. Pulmonary arterial pressure also rises in left heart failure and 
probably a direct consequence of the pulmonary venous congestion. 

(edema occurs when hydrostatic pressure in the capillaries exceeds j 

piessuit ol plasma. Dyspntta » ibe most common syminDm of htart rnlur® ® . 
results from pulmonary congestion, cardiac dilatation which hirther reduces vi 
capacity, and an increased sensitivity of pulmonary reflexes. ^ ^ 

There are many variable factors in the mechanisms which determine 
from a normal circulation to one of unicsponsive congestive heart failum j. 

theory at present explains all of the facts. It appears that the clinical 
produced by a series of relatively slow and only partially adequate adjustments t 
diseased heart. . 

Clinical Features. — From the clinical point of view it is ronvement to as ^ 
cardiac failure in terms of left-sided heart failure and right ventricular failure, 
conditions occur as isolated phenomena, or they may appear together, „ (o 

right-sided failure follows left after a variable period when it is more satistact ry 
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use the general term congestive heart failure. Whilst most cases of left heart failure 
are due to ventricular failure, it should be noted that in pure mitral stenosis the left 
ventn'de is unaffected, although the dimcal picture is left-sided in the early 
stages. 

Left Ventricular Failure. — Dyspiena refers to the distress accompanying in- 
creasedeffort in breathing. It is the essential symptom of left heart failure. Cough is 
also common and is sometimes accompanied by haanoptysis. Ever}' grade of dyspntEa 
is encountered from the first detectable departure from phj'siological dyspncca on effort 
to severest degrees which occur at rest and restrict all effort. Acute phases of dyspnoea, 
not necessarily provoked by effort, are common and range from orthopneea, mild 
cardiac asthma, mild and severe paroxj'smal nocturnal dyspncca to pulmonary erdema. 

At first effort dytpnaa occurs only with tlie more severe exertion ; it is often 
only possible to detect a departure from the phj'siological by careful interrogation. 
Gradually the threshold of effort producing dyspnma is lowered. It is often worse 
later in the day ; undressing may provoke breathlessness, but a night’s rest brings 
relief in the morning. Sooner or later breathlessness is present at rest and readily 
increased by speech, emotion and the slightest effort- Breathing is shallow, quick 
and obviously troublesome, being accompanied by much effort. It is never sighing 
and deep and is not relieved when attention is diverted. Obesity and diffuse pul- 
monary disease may produce a similar picture but it is rarely as severe. Orthopneea 
commonly appears early in left heart failure. Here recumbency causes an increase 
of d^pncca wnich is relieved by sitting or standing up. These patients sleep propped 
up by pillou’s oc even prefer to spend nights in an armchair. It occurs in mitral 
stenosis and bronchial astluna as well as in patients with left ventricular disease. 

Paroxymal eardiae dyspneea. — Faroiyscrm dyspncca and cardiac asthma are synony- 
mous. Although often occurring before effort dyspnaa and orthopneea have appeared, 
paroxysmal attacks usually arise later in the natural course of the disease and they 
may be of any degree of severity. Most attad^s occur at night and it is probable that 
change in posture to a more horizontal level Is the immediate cause, although there 
is often a history of an anxiety dream immediately before the attack. A particularly 
strenuous d^’s work, large meals and a greater salt intake during the preceding 
day may be uctors which precipitate an attadc during the night. Attacks commence 
with a sense of suffocation and dyspncca. The patient is compelled to sit up or often 
to get out of bed. Characteristically patients seek an open window. There may be 
a sense of constriction in the chest, cough, and the expectoration of blood-tinged 
watery mucus. Breathing may become extremely difficult, wheezy and accompanied 
by very great distress. Relief is mostly spontaneous and usually occurs within an 
hour. Anxiety is an especial feature of nocturnal attacks and the pressor response 
accompanying this probably increases the severity and duration of the attacks. 
Pulmonary cedema constitutes a more severe and acute stage of left ventricular failure. 
Dyspncca is worse and there is often pnecordial pain, respiration is noisy and accom- 
panied by coughing and expectoration of mud) ^vatery mucus which is often pink 
with blood. Cyanosis develops from asphyxia caused by the transudate. Mental 
confusion may supervene and sometimes there is amnesia after the attack. After the 
pulmonary congestion has subsided, there is usually no deterioration in the patient’s 
condition. Cough is a common symptom accompanying dyspncca at any stage of 
left heart failure. Occasionally it is the dominant symptom and leads to erroneous 
diagnosis. Hemoptysis and staining of sputum occur commonly \vith the severe 
forms of congestion. Occasionally a large haemorrhage occurs. 

Signs. — Examination of the Jungs may show the presence of adventitious sounds 
ranging from fine basal crepitations m the early stages, to extensive coarse crepitations 
over all of both lung fields in pulmonary cedema. The intensity of these signs parallels 
the level of dyspnera. Unilateral or bilateral hydrothorax as shown by diminished air 
entry and dullness to percussion may occur in pure left heart failure. The pleura is 
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drained by the pulmonary veins, aswcll asthcs)’Stcmic circulation. However, pleural 
effusions are more common in combined right and left heart failure. C/ieyne-Sloha 
respiration frequently occurs in the bte stages of left ventricular failure, especiallj in 
the elderly. Periods of heightened respiration alternate with depressed respiration or 
even apncca. Examination of the heart may reveal the underlying cause of the heart 
failure, e.g. aortic incompetence, but of greater importance in relation to the ^estion 
of heart failure per se is the presence of triple rhythm (or gallop rhythm), “dallop ” 
rhythm. This is due to the addition of a third sound, similar in timing and qualitj to 
the third heart sound heard in children and young adults. It is intimately related to 
ventricular filling — it may be that filling becomes audible under the impact of auricuhr 
hypertension and in the presence of damaged ventricular muscle, it is heard as a 
low-pitched sound shortly after the second sound, it is most easily heard at or near the 
apex, and when using a bell-typc stethoscope. These low-pitched vibrations can 
often be palpated and perhaps more often seen. If the apex is observed from one 
side, then the lift of systole may be seen to be followed by a small after wave, coincident 
with the third heart sound. Tachycardia commonly accompanies heart failure. It 
will be readily appreciated that as diastole shortens with tlie incrcas^ heart rate, 
the third sound will approach the first heart sound ; it may coincide with the sound 
of auricular systole which is thereby au^ented and the gallop sound now appean 
late in diastole, giving rise to presystohe or summation gallop rhythm. Thus the 
essential feature of these triple rhythms, whatever the apparent cadence, is the additiM 
of a filling sound. In some patients with early left ventricular failure the aumicnted 
systole of the hypertensive auricle can be appreciated by the presence of a loud 
auricular sound. 

Cardiac enlargement accompanies heart failure. Left ventricular enla-Tgcnsent due 
to hypertrophy may be recognised by the apex which develops a sustained bea^g 
character. As failure and mlatation increase the apex beat becomes more ojfru« 
and loses some of its force. These qualities of the beat are more important th^ 
position in the chest. Murmurs arc of no consequence in the diagnosis of 
failure but a systolic murmur often develops with increasing cardiac size and « due 
to functional incompetence of the auriculo-vcntrinilar valves. , 

During attach of left ventricular failure (cardiac asthma, pulmonary mdCTiia) tne 
blood pressure is elevated, and there may be alternation of tne pulse, which ** 
detected by using the sphygmomanometer but may be felt at the radial pul«. 
beats alternate evenly with the strong ; this sign should not be confused with bigenui™ 
pulse where the weak ectopic beat is dose to the preceding strong beat. In 3 tt 2 “ 
of left ventricular failure there is often intense peripheral constriction shown m pallor 
of the skin and coldness of the extremities. . , 

Patients with great left ventricular enlarg^ent occasionally present wim 
picture of right ventricular failure and are able to lie flat This is said to be 
mechanical embarrassment of the right ventridc, through bulgmg and byp^rtmp ? 
of the interventricular septum which prevents the development of lung congest! 
(Bemheim’s syndrome). . . 

^cirr Ventricular Failure. — ^T bc commonest cause of right heart failure is pw- 
monap' hypertension and congestion due to left heart failure. Dyspnita is 
prominent symptom in congestive heart faQure, but its severity and paroxysmal 
tend to subside when right heart failure supervenes. In the_ relatively K*^oh 
condition of pure right ventricular failure djspncea is not a prominent feature, altnc g 
it may be severe when parenchymatous lung disease is responsible for the ngnt a 
failure. Patients with pure right heart failure do not have orthopneea and are o 
able to lie flat. , . 

Fatigue and exhaustion are common symptoros in congestive heart failure ; faogu^ 
becomes a more prominent symptom when dyspncea is relieved by the d^velopiP 
of right heart failure and tricuspid incompetence. Generally dyspncea is more 
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capacitating and unpleasant for the patient, so that fadgue is not noticed because of 
the limitations imposed by dyspniea. Discomfort in the right hypochondrium from 
hepatic congestion is often present ; it may become severe after effort and is rather 
slowly relieved by rest. This hepatic pain is not infrequently mistaken for gastro- 
intestinal disease. Anorexia usually accompanies congestive heart failure, nausea 
and vomiting sometimes follow ; similar symptoms are sometimes caused by digitalis 
or morphine rather than tlic heart failure. 

Severe heart failure may cause temporary amnesias and slight confusion, but the 
more serious psychotic reactions are rare. Slight jaundice is often present and is 
due to hepatic congestion or to hjcmolj’sis following extensive pulmonary infarction. 
Cardiac cirrhosis occurs in 2 to 5 per cent, of patients with heart disease and especially 
when there is chronic congestive heart failure with tricuspid incompetence. 

Signs. — Systemic venous hypertension with congestion of both vena cava and their 
tributaries invariably accompanies right heart failure. The appredation of raised 
jugular venous pressure is the most important sign of heart failure. A partial mechan- 
ical obstruction often leads to apparent congestion of the external jugular vein which 
is thus unreliable for estimating central venous pressure and it should not be used 
unless a free venous pulse is seen. Pulsation of the internal jugular veins can be 
seen when there is heart failure with the patient reclining at an angle of 45®. The 
height of the venous pressure should be measured from the sternal angle. When 
the pressure is very high, congestion of veins is obvious even in the periphery. The 
recognition of jugular venous hypertension is difficult when there is tricuspid valve 
disease (see p, 877). In tricuspid incompetence a large " cv ” ^^’ave rises in 
the neck with each ventricular systole ; although this Is often assodated with conges- 
tive heart failure, it is not necessarily so. Hepatic tenderness and enlargement should 
be sought. Careful palpation of the abdomen usuaUy reveals hepatic enlargement 
in congestive cardiac failure; systolic pulsation of the liver occurs when there is 
gross tneu^id incompetence. Gentle firm pressure over the liver will cause a further 
elevation of the jugular venous pressure ; this manccuvre may aid in the determination 
of the height and form of the venous pulse wave. 

Oedema occurs in the dependent parts, at the anlUcs of ambulant patients, and 
over the sacrum, at the backs of the thighs and in the genitalia of bed patients. It 
is usually symmetrical — a gross difference behvecn the degree of osdema of the ankles 
may indicate the presence of a local vascular lesion, particularly phlebo-thrombosis. 
Other manifestations of the dropsical state arc pleural effusion, pericardial effusion 
and ascites. Oliguria and increased weight parallel the accumulation of cedema, and 
diuresis with a fall in body-weight is a good guide to the effectiveness of therapeutic 
measures. Cyanosis is not an essential feature of heart failure, although pmpheral 
cyanosis from peripheral arteriolar constriction and stasb is often the result of low 
cardiac output; the hands, feet, tip of the nose and lobes of the cars are cold and 
blue, but the arterial blood is normally saturated with oxygen. Central cyanosis 
when present, is related more directly to the underl^g cause of heart failure : there 
are two causes — pulmonary disease produdng anoxemia, and congenital heart disease 
causing central mixing of the venous and arterial blood streams. Central cyanosis 
is more generalised and the blueness is as obvious in the mouth, tongue and retina 
as in the periphery. Arterial oxygen saturation is subnormal. 

Radiology of heart failure (see also p. 803). — All degrees of vascular cong^tion 
of the lungs occur. A slight increase in the density and enlargement of the hilar 
shadows is found in early left ventricular failure ; later the congestion extends to the 
peripheral lung fields. A soft diffuse haze which blurs the outline of hilar vessels 
extends out for a variable distance and is due to sdema. In pulmonary cedema 
massive shadows extend from the hilar re^ons over the mid zones of the lung (re- 
sembling the wings of a butterfly) ; the apices and bases are normally clear in atmte 
pulmonary cedema. In left ventricular failure small effusions may appear at the bases ■ 
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and in the interlobar fissures, and lai^ effusions arc commonly seen in congesdve 
heart failure. Wedge shacIo\'‘s, linear shado^vs and other local opacities often show 
the presence of pulmonary infarction. The heart shadow is usually enlarged in heart 
failure and there is widening of the superior mediastinum due to distension of the 
great veins. Changes in the contour of particular cardiac chambers largely depends 
on the underlying disease whiclj is responsible for the heart failure. 

Urine Oliguria is related to the severity of he.irt failure. Urine is 

concentrated but the sodium chloride content is low. Slight albuminuria I’s usually 
present. Blood chemistry. Sodium and chloride ions tend to be subnormal but 
plasma potassium is usually normal. Dtood urea may be moderately raised when 
urine output is low. Gross deviations of blood chemistry may be assochted with 
excessive therapeutic salt depletion (see pp. 416, 816). The erythrocyte seJlirenta- 
tion rate is slowed in heart failure and is therefore not a reliable guide to the course 
of rheumatic carditis, bacterial endocarditis and otJier infections in the presence of 
heart failure. 

TiiEATMina' OF Heart Failure. — Heart failure presents a clinical picture of 
varying severity which is largely independent of its underlying cause. Limrise the 
treatment of heart failure follows general principles wliich may be applied independ- 
ently of the cause. Firstly tl>e work of the heart must be reduced oy phy-sica and 
mental rest. Secondly the force of the heart beat should be improved by the use of 
digitalis and thirdly the tendency to accumulate water and salt should be treated by 
diuretics, low salt diet and occasionally bv the mechanical removal of fluid. Treat- 
ment of the underlying cause of heart failure is of fundamental unportance, but this 
is rarely possible. However in some conditions, sucii as mitral stenosis, tliyrotoxiwu 
and aruemift, the cause may be removed or profoundly modified and tliis t$ described 
in the appropriate sections. 

Rest . — Physical and mental rest diminishes cardiac work and b the most importmt 
therapeutic me.-isurc in cardiac failure. The duration and degree of rest required tor 
any patient depends on the severity of the illness. A single attack of cardiac 
may require little more than a few days in bed, whilst 2 or 3 weeks of partm bed 
rest is advisable for the mildest cases of congestive heart failure ; such patients should 
be allowed up for toilet purposes. In more severe degrees of congestive cardiac 
failure bed test in a semi-upright position (obtained by pillows, a back tett or a specie 
cardiac bed) should be maintained for at least 3 weeks or until tlic signs of 
gestion have subsided. Most patients may be allowed to move about in bed, 
themselves and receive visitors, but it b occasionally advisable to restrict all sctiv^^s , 
continuous nursing care is then required. Mental rest should be promoted by 
reassurance, explanation and the use of sedatives. 

Thrombosis in the deep leg veins with subsequent pulmonary infarction ate 
hazards of prolonged strict bed rest m any condition, but they are especially cominOB 
in patients witli heart disease. Some physicians have advocated an armch^ rcgiroe 
to overcome tliis and the other adverse features of bed rest ; the armchair position 
is good irom Ae physiological point ol view, but patients arc tempted to 
physical activities and it seems best to resen'e the armchair for a stage after a peno 
of initial bed rest. 

The important considerations in deciding the mode of rest and its duration 
the seventy of circulatory failure and the patient’s general physical and menbi sb , 
the domestic and economic circumstances of the patient usually deterrnine the ava 
ability of nursing lielp and therefore the advbability of home or hospital 
It is better to err on the side of too little than too much rest in elderly patients, ^ 
ially when the condition of the heart is such that little improvement can be ' 

When some d^ree of ambulation haa been permitted throughout, the transiuo 
convalescence is facilitated. ^ 

Diet . — One of the advantages of bed rest is that food requirements are less, 
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that cardiac work is further diminished. In SCT'cre heart failure anorexia limits food 
intake, but in other cases meals should be small and as attracti\e as possible, with a 
maximum daily intake of 1000 calories during the initial rest period. A Iof^v salt 
diet is a most effective method of relieving the symptoms of heart failure. Dietary 
sodium should be reduced to 500 mg. a day, but this is not alwaj-s possible for psycho* 
logical, gustatory or domestic reasons; it is impossible in unintelligent or unco- 
operative patients outside hospital and attempts to reduce sodium should be abandoned 
in favour of other methods of producing hyponatremia. It is not easy to achieve 
levels of 500 mg. of sodium daily and probably most patients on a well-managed low 
salt regime receive nearer 1 g. All food must be prepared and scr\’ed irithout the 
addition of salt or soda. Foodstuffs must be carefully selected, bearing in mind that 
most protein foods (milk, eggs and red meat) liave a relatively high sodium content. 
Certain propriclarj’ foods nigh in protein and low in sodium are available if it is 
necessary to augment protein intake. The following rules should be obser\-ed. (1) 
Use salt-free bread (ootainable from many bakers), salt-free butter or margarine (if 
not obtainable it may be prepared by washing free of salt), salt-free fat or arachis oil 
for roasting and frying purposes. (2) Use plain flour and a sperial baking powder 
containing potassium bicarbonate instead of sodium bicarbonate for cakes, puddings 
and scones, which may help to %-ary the diet. (3) Restrict milk to half a pint daily 
and eggs to one per day. (4) Avoid the following foods with a high salt content : 
ham, mcon, sausages, tinned meat, meat extracts, smoked and salt fish, tinned fish, 
cheese, pickles, tinned vegetables and soup, chocolate, junket and dried fruits (exc^t 
prunes). (5) Use vinegar, musurd, {wpper and sodium-free salt substitutes ifor 
seasoning purposes. There Is no necessity to restrict fluids on a Icnv salt diet ; water, 
tea, coffee ana alcohol arc allowed. Beer contains from 75 mg. to 130 mg. of sodium 
per pint. Many patients find that a low' sodium diet is flat and monotonous, particu- 
larly in the first weeks of treatment, but most consider these unpleasant features worth 
while after experiencing relief from distressing symptoms, There are often difficulties 
in obtaining a regular low salt diet, especially for those who must feed in canteens 
and restaurants. 

A diet of rice, sugar, fruit and water is worthy of trial m patients with intractable 
congestive heart failure, and especially where hypertension is the cause. Few’ patients 
keep to tlie diet for more than a few weeks, thereafter they are often happj’ to receive 
an othcnvbc unpalatable low sodium diet which may effectively maintam any im- 
provement initially achieved by the rice diet. Obesity, which is almost invariably 
due to chronic habitual o\-creating, should be corrected in patients with heart failure 
by an appropriate drastic reduction in the calorie value of all food. 

Tobacco sliould be discouraged except where its withdrawal causes much mental 
stress. Alcohol is permitted in moderation ; itisasatisfactory sedative and diminishes 
anxiety. An ounce or two of whisky at night promotes sleep, and a glass of champagne 
may elevate morsJe and create a sense of wcU-bei^ during the day. 

Drugs. — Morphine may be used in all forms ofheart failure except in pulmonary 
bean disease, where its depressing effect on a sensitive respiratory centre may be 
fatal. Morphine is the drug of dioice in acute left heart failure. It allays anxietj", 
reduces mental and physical tension, secures sleep and possibly causes a fall in venous 
pressure — all factors which tend to diminish cardiac w'orb. Most patients with heart 
failure tolerate morphine well ; it is better to err on the side of large doses than in- 
adequate ones and the drug should never be withheld when there is great distress 
in terminal heart failure. If, as in acute left ventricular failure, morphine is rcqmred 
urgently, it may be given intravenously (gr. J in 5 ml. saline), but otherwise oralNar 
subcutaneous doses (gr. J to i) are effectivx and may be repeated in 2 hours if there 
is no improvement. 

Digitalis. — Withering published his Account of thi Foxglove and Some of lU Medical 
Uses in 1785. Digitalis is still the most Important drug in the treatment of heart 
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failure. Many preparations are available and the pharmacological effects of the whole 
leaf or any of the glycosides arc similar. 

Mode of action. — It is reasonably certain that the beneficial effects of digitalis are 
mainly due to a direct action on heart muscle causing stronger contractions. An 
increased cardiac output and elevation of arterial tension follow, whilst congestion 
and high pressure in the venous or filling side of the heart are reduced. It is probable 
that a less important peripheral action also tends to lower the venous pressure. 
Digitalis also causes a beneficial slowing of the heart, particularly when there is tachy- 
cardia associated with Ireart failure and auricular fibrillation. Slowing is effected by 
direct central vagal stimulation and by a depression of the intracardiac conducting 
tissues. It is probable that even this slowing effect b largely due to a direct myocatdid 
action which causes stronger contraction and increased refractoriness during recovery. 
Furthermore, as the cardiac output improves, reflex vagal action also causes slowing. 
Improvement of the circulation leads to a reversal of all the adverse factors accom- 
panying heart failure. Thus renal blood flow is increased and diuresis follows. Con- 
gestion in the lungs subsides, heart size diminishes and vital capacity increases. All 
other organs, including the liver which becomes smaller, are relieved of conge^on 
and there is a fall in circulating blood volume. Variability of response to digitalis 
has long been a matter for speculation and research. It appears that the best effects 
are achieved when failure is accompanied by a normal or low output and venous 
congestion, and Jess effect is obtained where the congestion of failure is largely com- 
pensatory and the cardiac output is normal or high, 

AdministTation. — In most cases of heart failure it is advisable to obtain the greatest 
optimum effect of digitalis as soon as reasonably possible by giving large initial doses 
(digitalisation). This may be achieved very rapidly by the intravenow route, but W 
most cases the oral method is satisfactory and it is safer. After diptalisation we 
blood levels of digitalis are kept up (and hence the effectiveness of the drug) by 
smaller maintenance doses. 

The powdered leaf of digitalis purpurea (digitalis folia B.P.) Is the most mdely 
used preparation for oral use. Tablets contain gr. 1 (or gr. l^) and digitalisation 
may be effectively carried out by giving on three successive days gr. 3 t.d.s., gr. - 
t.d.s. and gr. 1 t.d.8. ; gr. 1 to 3 daily is usually required for rnaintenance. An 
alcoholic solution of the leaves of digitalis purpurea (unctura digitalis B.P.) has no 
advantage over the tablets and doses are more likely to be inaccurate. Bio-assay « 
necessary for standardisation. Relatively pure glycosides of digitalis purpurea 
(digitoxin and Nadvelle's digitaline) are avaiuble, but are not widely us^ in Gr^^ 
Britain. These glycosides may be standardised by weight and potency is relatiTtly 
ojnstant, but they arc slow to act and elimination is prolonged. Local gastric imtation 
is less than with the whole leaf preparations. 

Digoxin is a glycoside obtained from the leaves of digitalis lanata; it should not w 
confused with digitoxin from D. purpurea. It is a pure substance and can be standard- 
ised by weight. Tablets contain 0-25 mg. and the daily maintenance dose is usually 
Q-5 mg. Rapid, diglcalisatioa usually requires, froco. 2 to 4 mg. ia 24 houis. It 
av'.tilable for intravenous use. One ml. contains 0-5 mg. of drug and this should 
be administered slowly after appropriate dilution. Lanatoside C is also derivco 
from digitalis lanata ; it acts qiucldy and excretion is very rapid ; it may be given by 
mouth or Intravenously. , , 

Oue^^’"^ ' ^ ‘ ■'' edfromstrophanthusgnitusandisusuallyresemu 
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factors, the most important of which is the underlying cause. Great care should be 
exercised if it is used in the presence of recent myocardial damage, e.g. in recent cardiac 
infarction or rheumatic carditis, when other drugs should be tried first, and it should 
ne\'er be used in diphtheritic carditis. Digitalis may be used with caution in the 
presence of heart block if failure supervenes, and is unresponsive to other drugs. 
Intravenous digoxin or ouabain have a pressor effect and are best avoided in acute 
left ventricular failure. 

Overdosage of digitalis . — The first and most common symptom is anorexia, which 
may progress to nausea and vomiting. Difficulty arises when these symptoms may 
be due to continuation of congestive cardiac failure. Extrasj'stoles are the most 
common cardiac sign of overdosage ; they frequently follow each regular beat, pro- 
ducing pulsus higeminus (coupled beats) ; digitalis should then be omitted for 1 day 
and thereafter reduced, but there is no necessity to change the form of digitalis or 
stop it altogctlier. Extrasj'stoles occurring before treatment is started are no contra- 
indication to digitalis. With more serious intoxication multifocal ventricular ectopic 
beats may be so frequent as to cause tachycardia ; paroxysmal ventricular tachycardia 
may appear, and even ventricular fibrillation. Excessive slowing of the heart is a 
common sign of digitalis overdosage. The vagal action of digitalis causes sinus 
bradycardia and even sinus arrest; nodal rhythm may appear ana complete auriculo- 
ventricular dissociation has been obsers-cd. 

Digitalis causes profound changes in the electrocardiogram which may be in- 
distinguishable from those produced by disease of the myocardium. These effects 
should not be regarded as an indication to reduce dosage for they are routine when 
a therapeutic effect is obtained and may occur when the heart is normal. The S-T 
interval is lowered and may become slightly co\cd, but it is more often depressed 
in a straight sloping form. The T waves may be blunted, lowered or even inverted. 
The PE inteni’al may be prolonged and in more serious levds of into.xication depressed 
conduction with or without extrasj'stoles may be seen. 

fljure/jcj.— The organic mercurial compounds arc the most effective diuretic 
agents available at the present time and they are now widely used. Other diuretics 
such as urea, hj'pertonic solutions, acidifyingagents, xanthines and uracil compounds 
which have been used in the past arc not indicated in heart failure. 

The organic salts of mercury arc more soluble and less toxic than inorganic ones, 
but their aaion is the same. Therapeutic doses of injected organic mercurials are 
rapidly cleared from the blood through the kidneys and the protein bound circulating 
mercury docs not diffuse into other tissues ; excretion in the urine continues over a 
prolonged period. There is considerable evidence that therapeutic mercury acts by 
causing slight reversible damage to cells of the lower nephron (large toxic doses 
produce necrosis of tubular cells). TTiis tububr damage results in the selective 
rejection of certain electrolytes, of which sodium and chloride are blocked to the 
greatest extent. Water excretion follows as an osmotic effect of the increased electro- 
me content of glomerular filtrate. Urine volume increases within 3 hours and the 
diuresis persists for 12 hours, the magnitude of which depends on the state of the 
circulation, the dose, the rate of absorption of mercury, and on the degree of (edema. 
The overall effects are a reduction of excess sodium, reduction of (edema and blood 
volume with consequent improvement in heart failure. 

Administration . — Many preparations are available, mersalyl (Salyrgan), Neptal, 
Novurit, Esidrone and Thiomerin. Intramuscular injection (2 ml.) is satisfactory 
and safe and may be repeated in 5 to 7 days or sooner if there is much (edema and 
a good diuresis has been obtained with the first injection. It b usually safe to con- 
tinue with a weekly injection for as long as required, but routine prescription should 
never be given without observation of the patient. Thiomerin may be given sub- 
cutaneously. Tablets for oral use and rectal suppositories are less effective than 
intramuscular or intravenous injection. 
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Indications . — Organic mercurial diuretics are indicated in all forms of heart failure 
except ^^hcn tlierc is severe renal disease or a known sensitivity to mercurt'j it is 
not alway's necessary to use them when r«t and digitalis are rapidly effccUve, but 
when fficiema is gross a mercurial diuretic is sdvva^ys advisable. Early left ventricular 
failure responds well to mercurial diuretics and in this condidon a weekly injecdon 
may prevent loss of work and loss of sleep from cardiac asthma. Mercurial diuretia 
arc particularly useful when a low salt regime is not practical. 

Toxic manifestations . — Mercurials arc relatively safe drugs, but a varietj’ of un- 
toward reactions may occur. The most important ill effects arc tliose due to excessive 
diuresis and electrolyte depiction ; the)' are likely to occur when mercurials are given 
frequently for long periods, especially when combined with a low salt diet. The 
resulting clinical states arc often Insiduous and may readily pass undiagnosed or 
they are incorrectly attributed to heart failure. It b often possible to recognise one 
dominant pattern aue to loss of a particular electrolyte, but mostly the clinical picture 
results from the disturbance of several factors. Weakness, malaise and apathy pro- 
gressing to drowsiness are common symptoms, whilst headache, cramps, vomiting 
and confusion occasionally occur. By assessing the clinical state and blood electrolyte 
pattern, it is usually possible to recognise one of the following : 

1. }iypoc)ilora»na is probably the commonest disturbance, but is less likely to 
occur when ammonium chloride ts used with mercurial therapy. Alkalosis and uremia 
may develop. 2. Loto salt syndrome resulting from excessive exaction of salt and 
water may progress to acidosis and urarnua. 3. Hypohalcema is rarely a significant 
factor. Tetany and vitamin deficiency have also been reported. These conditioM 
should be corrected by administration of the appropriate ion and modification of the 
diuretic regime. ^ ^ , ... 

Chronic mercury poisoning (roercurialism), as shown by stomatitis gingvviM, 
gaatro'cntcritis and dermatitis, is not encountered with modem preparadona. Acute 
hypersensitivity reactions, such as a transient skin rash with pruritus, are rare and 
mild, but severe reactions may follow Intravenous administration of the dnig. S™p' 
toms suggesting excessive digitvlisation due to a mobilisation of digitalis from tttlenu 
fluid occasionally occur and are of little consequence. , . 

Oxygen . — In most cases of heart failure the oxygen content of arterial blood H 
normal. If, however, this is lowered because of pulmonary insufBdency, oxygen is 
mclic.vtcd. Oxygen is of great value in patients with anoxic pulnaoDary heart disea« 
(see pp. 857, 1000) and when heart failure is due to other causes but compucalcd 
by pulmonary oedema, extensive pulmonary infarction, or broncho-pneunwmi- 
Various methods of administration arc available and selection usually depends on 
individual preferment and available apparatus ; however, an efEcient oxygen tent w 
considered the most satisfactory. 

VcneseclioH lowers venous pressure and reUeves congestion. It is of ? 
congestive heart failure whatever the cause, but mostly other therapeutic methMJ 
are preferred and it should not be used when there is amcmia or severe hypotension. 
It is most effeaive in cases of acute left heart failure and should be used more often 
m this condition. In patients with duonic right ventricular failure tvilh great 
congestion which is responding poorly to drug treatment, a venesection may brW‘ 
into ” tire vicious arde of failure and lead to a steady improvement witii an inaeasififf 
response to other drugs ; 350 to 750 nd. sliould be removed from the anlecubita 
vein witlr a wide bore needle, using a sphygmomanometer cuff to increase the local 
venous pressure and enhance the ww. A similar effect to venesection can 
duced by oeduding the venous return from both legs by means of thigh cuffs , 
above the venous pressure but below the arterial pressure; symptoms may be relieve 
but they are likely to recur when the cuffs arc released. This method is not advocate^ 

Acupuiieture should be used to remove extensive cederaa which is resistmt 
more usual therapy. The patient should be placed in an armchair position for 
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hours before puncture so that m>mmal accumulation of tedema occurs in the legs. 
Southey’s tubes arc introduced into subcutaneous tissues and small attached rubber 
tubes drain the fluid. An injection of 500,000 units of depot penicillin prevents 
sepsis wluch, however, should not occur if an adequate antiseptic technique has been 
used. Paracentesis abilominis and thoracis. Large effusions in the pleural sacs embar- 
rass respiration and hinder recovery and should be removed by tapping. 


SYNCOPE AND SHOCK 

Syncope is a transient interruption of consciousness due to acute failure of the 
circulation ; shock is a more protracted form of acute circulatory failure resulting in 
a depression of all vital activity and having characteristic clinical features. Systemic 
arterial hypotension is an essential feature of both conditions. These hypotensive 
states are sometimes referred to as peripheral circulatory failure, but this term is 
misleading because the whole cardio-vascular system is involved. 

Arterial tension is the product of cardiac output and total peripheral resistance ; 
changes in cardiac output are compensated by reciprocal changes in arteriolar tone 
so that arterial blood pressure remains relatively constant, ^S^hen fall in cardiac 
output, whether of physiological or pathological degree, is incompletely compensated 
by peripheral constriction the resultant hypotension leads to syncope, shock or sudden 
death. 


SYNCOPE 

Syncope is usually brief, transient and totally reversible, but when serious trauma 
or disease is the cause, shock or sudden death may follow. The cause of unconscious- 
ness U sudden arterial hypotension with resulting loss of support to the brain sub- 
stance and cerebral ansnua. A fall in cardiac output is the initiating event in all 
esses ; this may be physiological, as occurs tn the upright posture, but may remain 
uncom 5 >cnsated by an unstable vasomotor nervous system fvaso-vagal syncope) or 
rarely the autonomic nervous system may be diseased (sec Dclow). In other cases 
a severe pathological fall in output may be due to hsmorrhage or heart disease (cardio- 
genic syncope) and remain uncompensated by relatively normal vasoconstrictor re- 
actions. 

VasO'VAGal Syncope (Fainting). — Simple fainting is common and the clinical 
features are characteristic. Tlie patient is usually in an upriglit posture and syncope 
is preceded by a feeling of “faintness”, rapidly developing pallor, sweating and 
tachypneca. Bradycardia accompanies the sudden fall of arterial pressure. Un- 
consciousness is brief, but rarely convulsions may follow'. Recover)’ occurs when 
the patient is recumbent ; there is no mental confusion after tlie attack and there 
are no abnormal signs in the nervous system. Pallor and bradycardia may persist 
for an hour. 

Many interacting factors cause fating; the more important ones are (1) the 
upright posture leading to venous pooling below the heart (functional luemorrhage), 
increased fay prolonged quiet standmg and lumbar lordosis, (2) an instability of vaso- 
motor control leading to sudden vawdflatation in the musdes, (3) hot weather and 
a stuffy atmosphere which increase peripheral vasodilatation, (4) ill health — fainting 
is common during convalescence from iUness, (5) psychic factors— intense emotional 
situations, fright and characteristically the sight of blood. Many subjects who have 
a tendency’ to recurrent fainting also sitow other features of psychoneurosis. Fainting 
is common in pregnancy; lumbar lordosis and the tendency to increased senouo 
pooling below the heart are probably causa] factors. In late pregnancy fainting may 
occur in the recumbent posture when a sudden fall in venous return may be caused 
by the uterus pressing on the inferior vena eava; equilibrium is rapidly restored by 
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turning to one side. Severe hsmorrhage commonly causes sjTiCQpe which Im 
similar features to other forms of vasovagal fainting. 

Postural hypotension severe enough to cause fainting occurs when the sympathede 
sj’stem is paralysed by bilateral sympathectomy, spinal anssthesia and the |angliootc 
blocicing of drugs of the methonium halide senes ; it also rarely occun in association 
with certain chronic diseases of the nervous system such as tabes dorsalis and syrirgo- 
mjelia. A rare form of syncope occurs in middle-aged males where the essential 
feature of postural hypotension is associated with anhidrosis and impotence. Faint- 
ness comes on shortly after standing and the blood pressure falls steeply. Kormal 
vasoconstriction is lacking, and the disease appears to be due to a gradually developing 
paresis of the sympathetic nervous system possibly originating in hypothamnie 
centres; once the disease has reached a certain degree, there is no further deteriora- 
tion and fatalities have not been recorded. The carotid sinus syndrome is rare. The 
carotid sinus is hypersensitive and pressure upon it caused by movement of the neck, 
external pressure, or a tumour, may lead to profound hypotension and loss of con- 
sciousness. 

Caudiogenic Syncope. — A transitory sudden loss of consciousness is not un- 
common in heart disease and it is due to a sudden fall of cardiac output. The usual 
premonitory symptoms of vasovagal syncope are absent and in most cases the attack 
comes without warning. There is usually pallor And, if unconsciousness is prolonged, 
convulsions may occur. Consciousness is regained without confusion and incontinence 
is rare. The causes are (1) a change of rhythm—syncope may occur at the onset of 
any arrhythmia, (2) heart block— -see Stokes-Adams disease, p. 83), (3) very rapid 
ventricular rates, (4) cardiac infarction, (5) aortic stenosis, (o) aortic incompetence 
(rarely), (7) severe pulmonary hypertension, (8) severe pulmonary stenosis, (9) ball 
valve obstruction or the mitral valve. In aortic stenosis and in pulmenaiy hyper* 
tension syncope may be the result of effort, and in the latter condition it app^ W 
be due to acute right ventricular failure. Effort syncope in heart disease should not 
be confused with the syncope which may ame on after the cessation of effort in Mt 
weather, when the cause is extreme musde '^sodilatation. Syncope due to ball valve 
thrombus in the mitral orifice is sudden, and produced characteristically by a change 
to the sitting or standing position; the prognosis is grave. , 

Trendnept. — Attacks of syncope are terminateu by lying flat. The deatment oi 
recurrent fainting depends on the cause and is described in the appropriate secuon. 
Chronic postural hypotension is best treated by the sympathomimetic drugs given 
orally and at least four times daily ; cphedrinc (30 mg,) or amphetanune (5 to 10 mg.)> 
or paredrine (20 mg.), or phenylephrine (5 to 10 mg.j should be tried and the most 
effective drug or combination of drugs selected. 

SHOCK 

The essential features of the shock state arc arterial hypotension and a depression 
of all vital acti\’iues causing weakness, subnormal temperature, sweating and apathy. 
Consciousness is generally maintained without confusion, but syncope may occur. 
The skin is pale and cold, the arterial pulse is weak and rapid, and the venous pressure 
is low. Some patients are restless but most are quiet and lie still. 

JEtiology . — ^The fundamental cause of the shock state, whatever the immcdiste 
cause, is a relatively acute severe reduction in cardiac output. Intense sympathetic 
action causing vaso-constriclion follows and maintains the perfusion pressureoi 
arterial blood, although at subnormal levels, to the head and other vital oigans. * 
pallor and sweating is the result of compensatory sympatheticotonia. It is probaWe 
that many homeostatic mechanbms arc operative in the compensation of shock ; _ the 
sympathetic nervous system and adrenal medulla are responsible for vaso-constnctipn ; 
selective renal vaso-constriction causiog a redaction in renal blood flow is responsible 
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for fluid and electrolyte retendon. Some degree of oliguria is always present in 
shock. If the shock state is prolonged it becomes irreversible and it is possible that 
the products of tissue anoxia are responsible for this. 

The immediate causes of shock are severe external trauma and internal disastere 
to the major organs of the body. In the first category hamorrhage, crushing and 
burning are important factors causing loss of fluid and a fall in circulating blood 
volume; pain and possibly the products of tissue damage exert a further depressor 
action. The second category' includes perforation of the gut, peritonitis, pancreatitis, 
acute severe dtarrheea and vomiting, overwhelming septicaemia and massive pulmonary’ 
embolism, but damage to the heart itself by cardiac infarction and acute pericardial 
tamponade is csperially likely to cause shock because there are not only the factors 
of pain and tissue damage, but also the direct reduction of cardiac output through 
damage to the pump. 

Treatment. — Shock is a medical emergency, and treatment should be started as 
soon as the condition is diagnosed or before it occurs, if it can be anticipated. The 
immediate cause of the condition should be remedied if possible and as soon as 
possible, e.g, hremorrhage should be stopped or a perforated viscus repaired. 

The patient should be kept w'arm but not hot, and sufficient morphine should be 
given to stop pain. Haimorrhage and all fonns of traumatic shock are best treated 
by transfusion of blood, plasma or a plasma substitute such as dextran. Saline or 
glucose saline solutions are useful but not as effective. The newer vaso-constrictor 
drugs such as bnoradrenaline raise arterial pressure and should be used if there is 
no sign of improvement after a few hours (sec p. 846). Cortisone appears to be 
effective in some cases, but its place in the treatment of shock is not )’et established. 
Prognosis depends on the nature and severity of the underlying cause, the response 
to treatment and upon the duration of the shock state. 


CARDIAC ARRHYTHMIA 


INTRODUCTION 

Myocardium has an inherent rhythmietty, but certain specialised areas become 
dominant foci of stimulus formation. .\11 myocardium has the capacity to conduct 
these stimuli and cause e.xcitation of adjacent tnusch, but this function also is carried 
out by specialised tissue bundles. This section is concerned with disorders of the 
rate and rhythm of impulse formation and disorders of stimulus conduction over the 
rest of the heart. 

The cardiac impulse arises in the sino-auricular node which is situated in the 
right auricular muscle near the entrance of the superior vena cava and it produces 
normal heart rhy’thm kno^vn as sinus rhythm. The artery to the sino-auricular node 
arises from a coronary artery, usually right one, near its origin from the aorta. 
The rate of impulse formation depends not only on spontaneous rhythmicity’ but 
also on neurogenic and humoral factors. Sy'mpathetic cardio-accelerator fibres and 
vagal inhibitory fibres have a dominant influence. The natural rate of impulse 
formation at the sinus node (70 per min.) is rather higher than the inherent rhy^thmicity 
of lower centres. Excitation wm the node spreads rapidly over the auricles in aU 
directions, inducing activity of the auricular myocardium which then stimulates the 
auriculo-ventricular node. This focus is in the auriculo-ventricular junctional tissues 
immediately to the right of the auricular septum, and b also influenced by the auto- 
nomic nervous system. Its own slower rhythm {60 per min.) is blodted normally 
by the higher frequency of the sino-auricular node. Conduction continues at a 
slower rate through the node and the ventricular muscle is reached by the bundle 
of His which divides into left and right bundle branches in the upper part-of the 
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ticnlDii). I-Incli brnndi iii'4 in tlie hnmrcihita tnix^niiiK'iiriliiini of Uic Rrp\iiiti Atid 
niil).c(piciitlj' loc.iltfl ti|) inio H miwork «f fine fomlurilnj' lihtci (PitrMnjo fil/rci| 
wlildi r('ni.iin in tlio vcntriculnr •iibendnennlimn, fvKciiniion of i)ic ventricular 
rnuflclc tippenni to Rpiciid from tbc cnilomnihmi to the cpicnnlmm. Tlic iniirrtnt 
r.uc of itnpnlse fornintion of foci in the vcntrlciiiar' miiuclo h -lO per itifn., luit 
llif.io lire lilockcd liy tlic Mclicr mtu of aiiinnll from KiipfnvL-nlrkuI.ir cenirct. 'Ik 
nrtyiytliinl.'i'' mhy \>c clii-iBlncil In vnrjmw M-nyo. 'i'be foSlowlnu orilcr b nJopicd 
licre : 

1. Simii rliyilini : 

tudiyciiriliii, lirudycunUa, aimis ffrrcot niul phasic nrrhylliinia. 

2. ifctnpic hciiiH end ectopic rliyiiiin : 

nviriculu, nodal niul ventricular. 

3. 'I'uchyciirtliai { pamxyamnl ond qtlicmisc { 

pai'oxynni.it i:icliyr.trili.i (tittricubr); 
nuriciil.ir Uniter; 
auricular fibrillation; 
vcfiirlciil.ir l.icliyr.iri{i3; 
vcniriailar filirlll.illon. 

4. Dbonlcr* of completion. 


StNUCI (IliyillM 

HiNi/fl 'rAcnvcAinnA.— 'ruchycardia inc.mn a f.!»t heart rate, Kormul rentiw td** 
liu lictwtcn so and W beat# jier minme. In «imi* tachyc-irdia the increniind rate u 
due to iocrcaied rliyilimleity of the alnij# node inid lliU iu brjccly due in dhnirihku 
viijja) tone or flyinji.nlictic Btiniuljtlon. Sinui t.ichyc.irdi.i merf’ta im|K‘rccntihiy u"’” 
the ]ih)ini)l<i{;ii.al lespriiinu to ciTort, cnioiion and dipcAtlon into the piithiilodiciili and 
(.itliycaftha lA only <i!('iiirica>it when cmi'ildcrcd In rclaiinn to it# cause. 

AiloJocy. 'I'at)i\fiifdi4 b fonml in «H forum of liciirt f.iibjrc, where it »pj't»r» 
to be cjiiJfitU by the f.imin. in eomc Rcncral way or by loc.il ilarimKc to the iiiyowruiuin. 
In BiHiie form* ii ni.iy be cofiyirnMitory in m lintainiti/' ii Iiif'hcr llmu tjorinal cardiac 
ontpm bm mtmtly it malu* Wbtfo won*c liy diinlni4»in)* tile period of iny«}t«rd'd 
rest nrui ruArvery. Hirnm tiuhyt-irdla fHCum in sdl t’lindilioii# with a ItWi fjiriliic 
output, ouch ni (hyii)tuxkuKii, nricd<»-v*noiu ao Miry Aru, nnjjtpla, iKTi heri ana 

S ic c or p\ d;Tioi»lc. licrc »t »* n* factor in nvnntidnini; the hijth oidjArt. 

ijc-irdu accomp.iriicH »iio‘-t infi-cll<Mis dmcnie*, i Apcchdly thom: HCcompanW 
by cMrdiln. 

'I'acbycafdi'i may bo onuacd by CKCcadvc MW <>f tea, enffee, loliacco. fllcnni4 or 
icrtain driifp, oApcciiiIly tlioie alfciunR aiitonorrdc ACliyliy, atrupiue and (idrenphaC' 
.Simple lacnycardla U ii common Kyinptom In p.ilkmtA who arc convalcAcnil mter 
prolonged llfiirt*a. I'iychotinmmi# N o cnintnnn caime of t.tcltyfaidi.t r-Apcn’dlf '^'’5” 
emotion «l diAtiifbaiicc In csprcrfiinl ihfougli ihc csrdio*rc’n[»Ir.»tyry »yf*t('fn {tee Cardiac 

NeufOAia, p. Wt), 

Symptom#.- -Hliiim tnchycardhi i* inrmlly eympiomlcsi but Bomcllmf* patient* 
lire conucioim of the rupb) heart tiefion. 

Treatment in not indicated nport from that of th<‘ undcrlyinR' t-matf. 

Str.in IliMtJY{‘AfmiA----nr.idycnfdu ineiiaN d •low' lir.irt rule. Home people |i;ir<- 
a naturally #I<jw puke aiuI the ncll-irjlned athlerc fii i/ have a liciirt rale of 45 lo 
a tninme. Suu*n Rto v/ing b.dunJo iniucowd vunal lone jm.d diitdnUIitd iyinpatkll^- 
truic,^ It may lieTniluccil by Cafolld bIihw tnaAJige. ” . 

/Iklology,- Hiriua bradnardh ocaira (I) dnrkiif convidearoncc /rorrt flome imcc- 
tioiit* fevera. cjpecially jci (uen/a. (Utditium, typhoid bo<I tynlmut (2) in crmin 
toxic toiuluiom Rijcli jirjaiindice, dialKtc# anu aiiA-mia} (jj in kyjaathyroidi'im i 
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(4) occasionally in orgamc he^ disease sudi as aortic .stenc^ is ; (5} as a result of 
certain dmp, e.g. digitalis, opium and its dcrivati%'« ; (^~5r increased intracranial 
pressure, especially in patient with cerebral tumours; (7) in A’aso-vagal fainting- 
reactions. 

Diagnosis. — Sinus bradycardia may be ^tinguished from the various forms of 
heart block by clinical correlation of Ae arterial pulse, Ac venous pulse and heart 
sounds (see p. 831). The heart rate b increased by effort, emotion, fever, Ae nitrites 
and atropine in sinus bradycardb, but not in heart block. The electrocardiogram is 
diagnostic. 

Sinus Arrest (Sino-Auricular Block).— The sinus node may be inhibited by 
increased vagal tone so Aat Ae whole heart is stopped for one or more beats. These 
dropped beats may occur at irregular or regular inter\’als. If normal conduction is 
not soon resumed, nodal or ventricular escape beats occur. As in sinus bradycardia, 
carotid sinus pressure may induce Ae condition, and atropine abolishes it. Occasion- 
ally a transient dizziness or even sjTicope may occur. 

TWs condition occurs in noim^ individuals and should be regarded as an extreme 
example of sinus bradycardia. It may be caused by digitalis or quinidine poisoning. 
Treatment is not usually indicated (sec Heart Block, p. 832). 

Sinus Arrhythmia, — The sinus node sometimes shows phasic activity, which 
is due to variations in vagal tone. The regular arrhyAroia is most often related to 
respiration and Ae heart rate increases during inspiration and gradually diminishes 
during expiration. Phasic arrhythmias are most apparent in Ae young, in Ae presence 
of sinus bradycardia and when digitalis is used. 

Diagnosis b usually obvious. An dectrocardiogram is confirmatory when Acre 
is doubt. This condition Aould be disregarded. Its significance is m the differential 
dbgnosis from serious arrhythmia. 

ECTOPIC BEATS 

Synonym. — Extrasystoles, Premature Contraction or Premature Systoles. 

Ectopic beats are premature contractions arising as the result of impulse formation 
at a site oAer than Ac sLno-auricular node. They may arise in Ae auncles, auriculo- 
ventricular node or the ventrides. Most ectopic beats arc followed by a diastolic 
pause whi A is longer than normal (compensatory pause) because the following sinus 
impulse falls on refractory tissues. Occasionally the ectopic beat occurs early in the 
cj'cle and muscle recovers in time for Ae next sinus beat to occur wiAout a pause — 
this is then a true “ extrasj'stole ” and is referred to as an interpolated beat. 

Ectopic beats are Ae commonest cause of arrhythmia and Aose of ventricular 
origin are the commonest variety. They may occur at rare intennls or may be 
frequent and irregular, or regular. When premature contraction follows each normal 
contraction, coupling is produced and the pulse shows bigeminy. Ectopic beats may 
occur in short runs and occasionally an ectopic rhythm may be esublished. Premature 
contractions may be very frequent and arise from different foci in the same patient. 
The prematurity of the contraction results in subnormal ventricular filling so that 
the stroke volume is smaller than normal. Thus the ectopic pulse wave is smaller 
and often insuffident to be felt at the wrbt, resulting in an intermittent pulse although 
the ectopic heart sounds will be heard on auscultation. Sometimes die premature 
contraction is so feeble that closure of the aortic valves Is not heard ; in this tray a 
group of Arec sounds (two nonnal and one ectopic) b heard. ^ 

Auricux-ar Extrasystoles. — Here Ae ecmpic focus is m the auricular myocardium 
and conduction to the ventride foilo\« a normal paAway Aereafter. The compen- 
satory pause is usually sliort. Occasionally the ectopic auricular sound may be heard 
preceding Ac first heart sound. 

The electrocardiogram is diagnostic. As might be expected, the P wave is abnormal 
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and may be superimposed on the T n-ave of the preceding sinus beat. The preraaturt 
ventricular complex has a normal or almost normal QRS ; occasionally it is abscot, 
the ventricle is refractory and the auricular ectopic stimulus is “ blocked ", 

Nodal Extrasystoles. — Here the ectopic focus is in the auriculo-ventriculir 
node and excitation passes in a retrograde fashion over the auricle and normally to 
the ventricle. The P wave is inverted in leads where it is rvormally positive and it 
may occur immediately before, during, or immediately after the ectopic QRS comples. 

Ventricular Ectopic Beats. — The ectopic focus may lie anywhere in the ven- 
tricular muscle. The compensatory pause is long because the normal rhythm of the 
sinus node is not inhibited and the ventridc does not usually respond to the fiirt 
stimulus after the ectopic beat; normal rhythm is resumed with the arrival of the 
second normal sinus impulse. 

The electrocardiogram shows a premature and bizarre QRS complex often re- 
sembling bundle branch block. Ri^nt ventricular extrasystoles show a positive tnain 
deflection in left ventricular leads whilst left ventricular extrasystoles show the opposite 

Etiology. — Ectopic beats occur at any age in either sex, but ilicy are rare in 
childhood and increase in frequency throughout adult life ; they are more common 
in men than women. 

Most patients with premature beats show no eridence of organic heart disease; 
however, the diseased heart shows an increased tendency to form ectopic beats. 
When there is ventricular disease ventricular ectopics are common, and when there 
is auricular disease as in mitral stenosis, auricular ectopics tend to occur and may 
herald the onset of fibrillation, but the relationship is not a close one and all forms of 

{ iremature contractions occur throiwhout the range of organic heart disease, partial- 
arly when the muscle is directly at^ed. 

It is unusual to detect any cause for ectopic beats in patients without gross organic 
heart disease, but mental and physical fatigue increase their occurrence, as does exas- 
aive use of tea, coffee, tobacco and alcohol. Emotional stress and unusual 
effort are also common, provoking factors. Prennature contractions are Mpecullv 
apt to occur during rest following physical exertion, soon after getting into bed, 
with change of posture and after large meals ; they not infrequently occur in associa- 
tion with attacks of migraine and digestive disturbances. Premature contractions 
may be caused by digitalis and pressor amines, and occur frequently during surgical 
aniesthesia. 

Clinical Features. — Many individuals are unconscious of ectopic beats, even 
when examination shows gross irregularity. Others experience palpitation, a sense 
of missing a beat, a large dumping m the chest or a sensadon of the heart “ turning 
over ”, whilst some declare that the “ heart stops ”. Occasionally more serious 
symptoms of faintness and even syncope may appear. The premature beat may be 
felt at the radial pulse or the puUe may be intermittent. When the ectopic pulse does 
not reach the wnst, auscultation reveals the sounds of premature contraction. 

Diagnosis. — In most patients a correct ^gnosis can be made by palpation of 
the pulse and auscultation. The premature beat and following pause may be detected 
at the wrist. On auscultation the first and second heart sounds of the normal beat 
are followed in a rapid cadence by one or two sounds of the ectopic beat. When the 
puke is interrupted by a long pause, partial heart block is excluded by palpating or 
hearing an ectopic beat at the apex. However, the occasionally inaudinle or bloOkCd 
ectopic beat necessitates an electrocar^ogram for diagnosis. Sinus arrest may also 
confuse. 

Coupled extrar^stoles (pulsus bigeminus) may be confused with pulsus altemans 
and occasionally with pulsus bisferiens. In pulsus altemans the alternating weak and 
strong beats are equally spaced and the rhythm is quite regular, whereas in coupling 
the weak beat is dearly premature. In pulsiis bisferiens the pulse wave is split, and 
rarely this bifidity may be enough to resemble two close but separate waves ; ausculta- 



CARDIAC ARRHYTHMIA 823 

tion reveals that a single heart beat is responsible and also reveals the presence of 
combined aortic stenosis and incompetence which causes a bisferiens pulse. 

Frequent extrasystoles, especially if auricular in origin, may produce an extremely 
irregular pulse which may be difficult to differentiate from auricular fibrillation. 
Tachycardia induced by effort or drugs tends to diminish the frequency of ectopic 
beats but in all cases an electrocardiogram is diagnostic. 

Prognosis depends on the nature of any associated heart disease. 

Treatment. — As previously indicated, most premature beats are asymptomatic. 
When the arrhythmia is discovered in the course of examination, the patient should 
not be informed. Patients tvho are aware of the condition should be reassured firmly 
and they should be dissuaded from feeling the pulse. Many respond to reassurance 
and require no other treatment. Where anxiety and the ectopic beats persist, a 
sedative should be used. Occasionally when there is much anxiety and distress due 
to frequent extrasystoles, more intensive therapy is indicated. Smoking should be 
avoided or diminished, sedation with phenobarbiione in doses of gr. i to 1 t.d.8. 
should be given and qumidine sulphate in doses of gr. 1 to 5 three times daily may 
be tried with good effect. When there is associated heart disease, this should be 
reviewed and treated. 

Nodal rhythm occurs when the auriculo-ventricular node becomes the pacemaker. 
The auricle is activated by a retrograde spread of the stimulus. The electrocardiogram 
sho\v3 the same changes in each complex as arc seen in isolated nodal ectopic beats. 
This condition occasionally occurs in normal subjects, but it is more often associated 
mth heart disease. 


AURICULAR TACHYCARDIA (PAROXYSMAL) 

Synonyms.— Auricular Tachycardia, Paroxysmal Tachycardia, Supraventricular 
Tachycardia. 

This is the common form of paroxysmal tachycardia but it should be noted that 
other tachycardias may occur in paroxysms. In this condition there are repeated 
attacks of rapid beating. The onset and termination are sudden. The arrhythmia 
arises at a single ectopic focus which may be high or low in the auricle. The auricular 
rate is usually between ISO and 220 per min., and mostly there is 1 : 1 conduction 
to the ventricle which therefore contracts at the same rapid regular rate. The indi- 
vidual beats are essentially the same as isolated auricular ectopic beats, which may 
precede or follow the termination of an atta^ Paroxysms may last for a few minutes 
up to a few days. They may recur rarely or with great frequency. 

.Etiology. — The atiology is unknown. As with extjasystoles, patients with normal 
or diseased hearts may be affected. Paroiwsmal tachycardia may occur at any age ; 
it is rare in infancy and increases in middle life, being less common after the sixth 
decade. Both sexes are equally affected. Paroxysmal tachycardia may occur in any 
form of heart disease but patients with mitral stenosis, hyperthyroidism and auricular 
septal defect are more commonly affected. It is not mfrequently associated with 
anomalous auriculo-ventricular conduction (sec WoIff-Parkinson-NVhitc Syndrome, 
p. 833). 

Most attacks appear spontaneously but in some patients a sudden change of 
posture, eicessive emotion, or phj^ical exertion may provoke an attack. Tea, coffee, 
alcohol and tobacco may be aggravating factors. 

Clinical Features. — ^The ojmmon complaint is of severe palpitation commencing 
suddenly with little warning. Sometimes a “ heavy beat ” or " lunge ” of the heart 
signifies an ectopic beat which precedes the main burst of palpitation. Mthough 
cessation is equally sudden, this change to normal rhythm is not appreciated so 
frequently as the sudden onset. The rapid heart beat may affect the whole body 
with pulsation, some patients will say that the bed appears to shake. Attacks may be 



DISEASrS OF THE CARDIO-VASCULAI? SYSTEM 


824 

accompanied by eternal discomfort and rclatiYC coronarj' insufficiency may develop, 
producing se%’ere iscbxmic pain. A sensation of faintness or giddiness is comraon 
and rarely syncope may occur. Many patients experience sensations of great ansiety 
and extreme exhaustion. There is often much flatulence and abdominal distension; 
vomiting may ocait and tliis usually terminates the attack. Attacks of migraine arc 
sometimes associated with paroxysmal tacliycardia. With very fast rates a shock-hke 
condition may appear, with coldness of the extremities, perspiration and extreme pallor 
and faintness. Rarely congestive heart failure may develop, espedally in patients 
nith pre-existing heart disease, in the very young and when paroxysms continue for 
long periods. 

The physical signs are tachycardia (HO to 220) and those of any associated disease. 
If congestive heart failure develops, it rapidly improves with cessation of the attack, 
which is not infrequently followed by polyum. 

Diagnosis depends mainly on a liistory of repeated sudden attacks of tachycardia 
without cause. An electrocardiogram in the attack is diagnostic. Sinus tachycardia 
is distinguished by its slow onset, slow decline, variable rate and the knowledge of 
its cause. Carotid sinus pressure causes slight slowing in the sinus rhythm but in 
auricular tachycardia there is either no effect or a sudden return to normal rhythm. 

Atuicular flutter causes a similar fast heart rate and should be distinguished (see 
p. 825). Clinical recognition is sometimes possible if two auricukir \enous pulse 
waves to each ventricular systole can be detected. Auricular flutter may cootinue 
for weeks or months, whereas paroxysmal auricular tacliycardia lasts for minutes or 
liotirs. Differentiation from the electrocardiogram may also be difficult. There is 
J : 1 conduction in auricular tachycardia but the alternate P waves In 2: 1 auricular 
flutter may be buried in the QRS complex and therefore difficult to detect. \Vhen 
the pulse is irregular .ind fast, auricular fibrillation is the usual cause (see p. 826). 
Paroxysmal tentricular tachycardia is rare and associated svith serious disease of 
heart muscle (for diagnosis, see p. 828). 

Promosis.— The outlook for individual attacks is good ; cessation occurs spon- 
taneously after a short period. However, when there is organic heart disease or when 
attndts are resistant to treatment and the tachycardia persists for a long time, con- 
gestive cardiac failure mav develop. ^ Persistent attacks occasionally cause coronary 
insufficiency and muscle damage. In infancy long attacks may be lethal from heart 
failure. From the long-term point of view, prognosis is very good for the vast 
majority of patients. Att.icks may be infrequent and they rarely interfere with wurk 
and normal employment. They may cease as mysteriously as they started ana the 
physician should invariably give an encouraging prognosis. 

Treatment. — In most patients with paroxysmal tachycardia there u aaxiety and 
attacks are often more frequent during phases of heightened emotional tension. 
Confident reassurance is thus essential, and it should be stressed that the heart is 
healthy and tliat sudden death U no more likely than in other people. In rare CTses 
where the attacks are associated with serious oiganic heart disease and cardiac failure 
is present or a possibility, digitalis should be given indefinitely. 

Many patients learn a simple method of terminating the attack, such as bream 
holding, drinking iced water or self-induced vomiting. Carotid sinus massage is, 
however, the most effective : with the neck extended in a reclining posture, the carotid 
sinus region is fiimly massaged on one side only, and this procedure may be repwted 
on the opposite side ; it should not be carried out in elderly, arteriosclerotic subjects. 
In severe, prolonged attacks, it is advisable for the patient to lie down and gr. 5 of 
quinidine together with gr. 1 of pheoolmbltone, should be given. Most attacks 
then cease within 8 hours ; whether this is spontaneous or due to quinidine or sedauon 
is uncertain. Intravenous digoxin (I mg.) (or Lanatoside C) should be tried, and is 
usually effective in attacks which continue after quinidine has been used without 
success. Cholinergic drugs have unpleasant side effects and arc not advised unless 
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sedation, quinidtne and dl^talls have failed. Prostigmine is given intravenously or 
intramuscularly in doses of 1 mg. Ace^U^-metliyldioline chloride (Mecholyl) may 
be given subcutaneously in doses of 10 to 20 nig, as it acts in less than 5 minutes, 
and often the gut and bladder are more dramatically affected than the arrhythmia. 
Hj^potension is a serious toxic effect. Cholinergic action may be abolbhed by intra- 
venous atropine (1 mg.) if any of the side effects is serious. It is emphasised that at 
least 95 per cent, of attacks may be terminated by less drastic mcAods. Patients 
haNung only occasional attacks need advice about the individual attack, but no long- 
term treatment other than reassurance and perhaps an occasional sedative. When 
attacks are frequent, gr, 3 to 5 of quinidine t-d^., should be given for a trial period 
of 2 to 3 months and if the frequency of attai^ is reduced and the drug is well 
tolerated, it should be continued tndefinicely. 

Paroxysmal tachycardia in infancy is serious and may lead to congestive heart 
failure ; digitalis is indicated and is almost always effective. 

AURICULAR FLUTTER 

Auricular flutter is a condition of rapid auricular pulsation of 180 to 360 beats 
per minute. The onset is sudden. In the majority of cases there is partial auriculo- 
ventricular block varjnng from 2 : 1 to 5 : 1, the former being more common. Ven- 
tricular rates are usually from 130 to ISO per minute. Investigations by Lews 
suggested that flutter was due to a continuous circus movement of excitation in the 
auricular m>’Ocardium *, more recent work indicates that there is rapid stimulus 
formation at a single focus from which waves of activity spread through the auricles 
in all directions. 

The rate of stimulus formation in this condition is faster than in the auricular 
tachycardias and slower than in auricular dbrillation, but in each condition ectopic 
stimulus fonnation appears to be the ftindamental disorder. Investigations by Prine- 
metal show that the ectopic focus tends to be at the caudal end of the auricle in flutter 
and at the cephalic end in auricular tachycardia. Auricular flutter is much less 
common than either auricular tachycardb or auricular fibrillation. Paroxysms of 
flutter usually last much longer than those of paroxysmal tachycardia (auricular) and 
conversion to auricular fibnllation occurs readily; there is much overlap between 
the two conditions. 

.ffiliology. — Auricular flutter is almost always associated ivith either ischsemic 
or theumauc heart disease. Men are most commonly affected. It may be responsible 
for tacliycardia in infancy but otherwise b unusual under 40 years of age and most 
common after 60. 

Clmical Features. — ^Auricular flutter may cause the same symptoms as paroxys- 
mal tachycardia (see p. 823). Ischamu'c heart pain may occur and a persbtent attack 
of auricular flutter may precipitate congestive cardiac failure. 

Heart rate is usually rapid and regular, but there may be sudden changes in rate 
due to a variable degree of auriculo-i'entricular block. Exerdse and emotional change 
leave the rate unaltered, but carotid sinus or eyeball pressure may result in a sudden 
rate change, ^Vhen the degree of block b high (4 : 1) the ventricular rate may be 
normal. The loudness of the first heart sound may be variable when there b a vary’- 
ing degree of block. Sometimes the auricular waves (“ a ” waves) may be seen in 
the neck, and their regular relationship to the less frequent ventricular pulse detected. 

The elecirocardiogTam. — P waves are regular at rates from 200 to 350 per minute. 
They are most readily seen In leads II and HI or right-sided prserordial leads, 
especially CRI. The P ivaves often show a continuous undulating pattern without 
an iso-electric inter^ ; this appearance b due m the auricular T \vzves. P waves 
are also abnormal in form, depending on die site of ectopic impulse fonnation. None 
of these criteria is absolute. The level of auriculo-ventricular block determines the 
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frequency of tlic QRS complex. 'WTien there is 1 : 1 conduction, P waves may not 
be distinguished and the appearance jnay be confused with ventricular tachycardia. 
Vagal stimulation leaves trie P waves unchanged, whilst the QRS complexes may 
become iiTe;|ul3r or recur at a regular slower rate. 

Prognosis. — Prognosis depends largely on the nature of any underlying heart 
disease. Prolonged attacks may predpitate heart failure when there is pre-existing 
heart disease, but when the heart is otncrmse normal, auricular flutter may be toler- 
ated well for years. Attacks of auricular flutter tend to recur, hut they are extremely 
variable in duration and in frequency of recurrence. 

Treatment. — In all cases underlying heart disease should be reviewed and 
congestive heart failure treated by the usual methods. In the rare cases where natural 
heart block keeps the heart rate normal, there arc no symptoms and no treatment b 
indicated, but in others digitalis ia the drug of choice. Digitalis is given to slow the 
ventricular rate and to produce auricular nbrillation which is more easily controlled 
than axiricular flutter and more readily converted into normal rhythm. 

Digitalis folia (or other preparations of the physician’s choice, see p. 814) should 
be given in doses of gr. 3 t.d,s., on the first day, gr. 2 t.d.s. and gr. 1 t.d.s. on the 
second and third days, with a maintenance dose of gr. 1 b.d. Auricular fibrillatiDn 
frequently follows this regime. Many patients, however, remain in auricular flutter 
and in these the ventricular rate should be controlled by digitalis. Little is gained 
by using other nuti-airhytlunic drugs, as in most cases underlying organic heart 
disease prevents the continuation of normal rhiibrn. Patients in whom auricular 
fibrillation has developed should be maintained on digitalis, but in some, where there 
ia no serious organic heart disease, quinidine should be used (sec treatment of auricular 
fibrillation, p. 823). 


AURICUlAn PlDRll-LATlON 

Auricular fibrillation is the most common and one of the more serious of the 
persistent arrhythmias. Integrated auricular contraction disappears and is replaced 
by rapid irregular fibrillary twitching of the auricular muscle and there is insist 
rapid ventricular contraction, Pataxystns may occur but mostly auricular fibrillation 
becomes a permanent condition. 

As in the case of auricular flutter, l,exvis came to the conclusion that auricular 
fibrillation was due to a single excitation wave travelling around a main dreus paw 
and giving rise to lateral '* daughter ” waves. This circus theory has been gener^y 
accepted but recent investigations, particularly by Prinzmetal and his associates, using 
the high-speed cinematograph and cathode ray oscillograms, liave shown no evidence 
of circus movement, centrifugal waves or daughter waves. This recent work shows 
that auricular fibrillation is duracterised by a chaotic disturbance of auricular muscle 
found only in this condition. There are asynchronous pulsations of minute segments 
of muscle, larger movements of larger areas of muscle and all intermediate varieues 
which may occur simultaneously or separately. It appears that the arrhythmia is 
initiated from a single ectopic focus but the larger movements arise from diverse 
fod and they pass over the auricle from 400 to 600 times a minute. These larger 
waves may pass in any direction during a given bout of fibrillation and they vary 
greatly in intensity of contraction. 

With auricular fibrillation there is usually a degree of auriculo-ventrieular bli^' 
Stimulation of the ventricle b irregular and the rate b usually between 100 and iSO 
beats per minute. Some patients, especially when there is long-standing mjtra 
stenosis, show a high degree of A-V block and the rate may be normal. Digitalis is, 
however, mostly responsible for slow ventricular rates accompanying auricular 
fibrillation. 

Auricular fibrillation diminishes the efficiency of the licart. There is good evidence 
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to sliow that cardiac output rises when nonnal rhythm is restored ; ho%Yever, from 
the clinical point of view the circulation iMy show little evidence of inefficiency if 
the ventricular rate is controlled by di^talis. 

The electrocardiogram . — The characteristic feature of the electrocardiogram is the 
disappearance of P waves and their replacement by irregular waves of varying size 
called “ f " waves, and usually best seen in right chest leads. The ventricular com- 
plexes are irregular and vary slightly in contour, but have the same general form as 
those found when the patient is in normal rhythm. If they appear to be regular, 
measurement of successive RR intervals reveals the underlying irregularity. 

-Etiology. — Auricular fibrillation is mostly associated with organic heart disease. 
However, in 7 to 10 per cent, of patients the heart muscle and valves are apparently 
normal ; these patients have a good prognosis. 

Any type of organic heart disease may be associated wth auricular fibrillation, 
but mitral stenosis, ischsrruc heart disease and hyperthyroidism accounts for most 
cases. Auricular fibrillation occurs in the course of most patients with mitral stenosis, 
and the establishment of permanent arrhythmia may be preceded by frequent auricular 
ectopic beats or paroxysms of auricular fibrillation. Patients with great enlargement 
from mitral stenosis always have auricular fibrillation, but heart failure commonly 
occurs whilst there is still normal rhythm. 

Auricular fibrillation may be continuous or paroxysmal in hyperthyroidism and 
its frequency increases with advancing years. Auricular fibrillation is common in 
chronic ischtenuc heart disease and may be due to occlusion of the artery to the sinus 
node. Although many patients with hypertension develop heart failure with normal 
rhythm, auricular fibrillation sometimes occurs, particularly when coronary artery 
disease is also present. It is rare in malignant hypertension. Transient attacks of 
auricular fibrillation are common in patients with recent cardiac infarction. Con- 
strictive pericarditis is associated with auricular fibrillation in at least one-third of 
the cases, but in other forms of pericarditis, arrhythmia Is rare. Auricular fibrillation 
is sometimes associated mth non-cardiac disease, especially in carcinoma of the 
bronchus and other neoplasms in the chest and mediastinum when there is involve- 
ment of cardiac nerves or direct invasion of the pericardium and heart. It occasion- 
ally occurs in apparently normal hearts. Sudden physical or mental shock may 
precipitate the arrhythmia in some patients whilst in others there is no apparent 
cause. Auricular fibrillation may occur at any age and in either sex. 

Clinical Features. — Some patients are unaware of any irregular heart action 
but many experience palpitation. Dizziness, syncope and cardiac pain some- 
times accompany an attadc of auricubt fibrillation. Heart failure may develop, 
symptoms are then determined by its severity, and the nature of the underlying 
heart disease. 

Systemic and pulmonary emboli arc common complications of auricular fibrilla- 
tion and are especially likely to occur if the arrhythmia changes to sinus rhythm. 

Diagnosis, — ^Auricular fibrillation is recognised by total irregularity of the pulse 
in rhythm and volume. Before treatment is given there is mostly tachycardia and 
some of the weaker beats may not be appreebted at the wrist so that a pulse deficit 
is usual. Frequent irregular ectopic bWts may resemble auricular fibrillation, but 
in most cases the basic regubrity of sinus rhythm can be recognised and exercise 
tends to produce a more regular pulse. A slow ventricular rate in auricular fibrilla- 
tion from natural heart block or digitalis therapy may result in an almost regular 
pulse. When there is doubt an electrocardiogram is confirmatory. 

Treatment. — ^The management of patients with auricular fibrillation depends to 
some extent on its cause, and in all cases the possibility of thyrotoxicosis should be 
borne in mind and excluded asjan stiological factor. 

All cases with tachycardia, or any evidence of congestive cardiac fitilure, require 
digitalis wliich should be used in routine doses of the preparation of choice. Digitalis 
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folia is satisfactory and gr. 3 t.d.s. on the first day, followd by gr. 2 and gr. 1 
t.d.s. on the second and tlxird day8> followed by a naaintenance dose of gt. 1 bd. 
which is adequate for most cases. Occasionally more rapid digitalisation is nccesaarv, 
nhen intravenous digoxin or Lanatosidc C may be used (see p. 814). 

Conversion of auricular fibrillation to normal rhytlun must be considered m ali 
cases where auricular fibrillation is of functional origin, and where there is no evidence 
of serious organic heart disease. Conversion should also be attempted in successfiilly 
treated hyperthyroidism if sponKineous reversion has not taken place, it should also 
be attempted in cases of mitral stenosis after successful mitral valvotomy. Quinidinc 
is the anti-arrhytlunic drug of choice : it should be combined with digitalis in all 
cases where there is underlying heart disease and the possibility of heart failure. It 
is traditional to give a test dose of quinidme (gr. 2), but there is no evidence that this 
has any value. There are various Tccommended schedules for the oral administration 
of quinidinc, the following one is satisfactory: gr. 5 four-hourlyontlie first day.gr.S 
two-hourly on the second day and repeated on the tltird day. The course is stopped 
when conversion to normal rhythm occurs or at the end of the third day, or if serious 
toxic effects occur. Toxicity is shown by vomiting, diarrhoea, hypotension and even 
syncope — the drug should be withdrawn if any one of these appears. Quinidinc is 
an abortefacient drug and should not be used during pregnancy. If conversion to 
normal rliythm has occurred as a result of quinidinc therapy a maintenance dose of 
gr. 5 t.d.s. should be continued for a few weeks. 

VENTRICULAR TACHYCAnDlA 

Ventricular tacliycardi.i is a condition of rapid regular rhythm which is initiated 
from 3 focus in the ventricle. It may be paToxy.sn\3l or continuous and is almost 
invariably associated vvith serious organic heart disease, affecting left ventriculsr 
muscle. Acute cardiac infarction is the cause in 75 per cent, of cases of ventricular 
tachycardia. Digitalis into.xication may be a precipitating or sggravating factor. 
Rarely there is no evidence of organic heart disease. 

Symptoms are those of paroxysmal tachycardia ; there may be little suWe^ve 
disturbance or symptoms are submerged in those of cardiac infarction or heart faijure. 
Ventricular tachycardia may' be responsible for relatively sudden and rapid deteriora- 
tion in the course of cardiac infarction. Examination shows a regular rapid heart 
rate between 150 and 300 per minute. Hypotension, peripheral constriction and 
sweating may indicate tlie development of shodt. 

The elfciTocardiogram shows abnormal QUS complexes which are widened and 
may resemble those of ventricular ectopic beats. There is slight irregulanty 
of rhylbnu P waves are rarely recognisable but during episodes of regular rhythm 
they are normal, whereas the QRS compIe.xes usually show evidence of serious 
myocardial disease. 

Diagnosis. — Paroxysms of tachycardia occurring during tJie course of serious 
organic heart disease suggest a ventricular orisin, particularly in cardiac infarction, 
hypertension or aortic vSvc disease. TJie diagnosis is confirmed by the eleetr^ 
cardiogram. In supraventricular tachymidia the QRS complexes arc frequently 
normal and regular, whereas in ventricular tachycardia the QRS is obviously abnon^l 
and not quite regular. The electrocardiogram of supraventricuhir tachycardu with 
functional bundle branch block may not be distinguishable from that of ventricular 
tachycardia. 

Treatment. — Quinidinc is ilie anti-arrhythmic drug of choice. It should be 
given orally in the first instance as described for auricular fibrillation (see abov^. 
If oral quinidme is not effective or if deterioration in the patient’s condition demands 
more urgent treatment mtravenous procaine amide (5 to 10 ml. of 1 or 2 per j^t. 
solution), or magnesium sulphate (20 mL of 20 per cent, solution), or quinidien 
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Uctate (gr. 10 of quinidine m 50 mL of 5 per cent, gtdeose at a rate not exceeding 
2 ml. per minute) should be given slowly and controlled by serial electrocardiograms 
where possible. The injection should be stopped if normal rhythm develops, or if 
serious toxic symptoms de\elop; oral quinidme should then be given in doses of 
gr. 5 f.d.s. for a few t\eeks. 

Although the above measufes are not without danger of serious toxic effects the 
gravity of ventricular tachycardia in cardiac infarction demands effective and urgent 
treatment. 


DISORDERS OF CONDUCTION 

Conduction of the excitatory impulse may bo delayed or interrupted at any point 
during its passage from the sino-auricular node over the rest of the heart. The site 
and degree of delay may be determined and forms a basis of classification as follovv-s ; 

(1) Sino-auncular block. 

(2) Auriculo-ventricular block (usually known as heart block and including 

prolonged PR interval, partial and complete heart block). 

(3) Bundle branch block and intraventricular block. 

SINO-AURICULAR BLOCK 

Sino-auricular block is a relatively rare condition in which the whole heart fails 
to beat due to an impulse from the sino-auricular node not being generated, or 
possibly because auricular response to the stimulus is blocked. This condition is 
indistinguishable from sinus arrest (see p. 821). 

AURICULO-VUNTUICULAR BLOCK (HEART CLOCK) 

In auriculo-ventricular block there is defective conduction in the auriculo- 
ventricular node or the bundle of His or both. The condition may be transient, 
paroxysmal or permanent. There are three grades : (i) Delayed conduttion of the 
impulse from auricle to ventricle, resuldng m a prolongation of the PR interval, 
(ii) Partial heart block with dropped beats due to intermittent failure of auriculo- 
ventricular conduction, (id) Complete heart block when there is complete auriculo- 
ventricular dissociation. 

Some authors group tlie first and second grades as partial or incomplete heart 
block, while other writers divide partial heart block into cases u here there arc irregular 
dropped beats and chose where the conduction defect is regular. 

(i) Prolonged PR Iivterval (First Dcciun: Heart Block). — ^When impulses are 
delayed in passage tlirough the auriculo-ventricular node and bundle there is a pro- 
longation of the PR interval on the electrocardiogram (normal is 0-12 to 0-‘22 see.). 
A prolonged PR inten’al may’ be transienty a stage in the development of more se\cre 
block, or permanent and non-progressive. The diagnosis is essentially electrocardio- 
graphic but the delay between auricular and ventricular events may be detected 
occasionally by clinical examination. Abnormal delay betivccn jugular venous “ a ” 
waves and “ c ” waves or between auricular components and ventncular components 
of the first heart sound may be detected. As the PR interval is prolonged the first 
heart sound becomes softer. In mitral stenosis there may be a gap between the 
auricular synstoUc murmur and tliC first heart sound. 

/Etiology. — First degree heart block occurs in all conditions which produce com- 
plete heart block (see p. 830), It commonly occurs in the course of carditis, espec- 
ially in rheumatic fever where a prolonged PR interval indicates the presence of 
active carditis. A prolonged PR interval may bft a permanent result of scar formation. 

(ii) Partial I l£.tRT Block. — ^\Vhcn the cardiac impulse fails to reach the ventricles. 
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through intermittent failure of auriculo-ventricular conduction so that dropped beats 
occur, the condition is spoken of as partial or second degree heart block. The dropped 
beats may be occasional, irregular or frequent and regular. 

Wenckebach (1899) described a form in which the PR interval becomes pro- 
gressively longer after each dropped beat until conduction fails again. In other casta 
the ratio between auricular and ventricular beats may be steady and regular but 
each second, third or even fourth v’cntricular beat may fail, producing 2 : 1, 3 : 1 
and 4 ; 1 ratios ; the pulse may then appear to be grouped in runs of twos or threes. 
Ventricular rate depends on the auricular rate and the degree of block; thus st 
normal auricular rates and 2 : 1 block the pulse rate is slow (34 to 40 beats per imnute), 
whereas with an auricular tachycardia and partial heart block the pulse may be rapid. 
Inspection of the jugular venous pulse show an “ a ” wave corresponding to 
the dropped ventricular beats and an auricular sound may be heard at the same time, 
but an electrocardiogram is necessary for confirmation. 

The electroeardiogram shows the frequency of absent QRS complexes compared 
with the frequency of regular P waves. Lead II or a right-sided chest lead should 
be examined when P waves are not clearly shown in other leads. A progressive 
lengthening of tlie PR interval followed by a dropped beat is the Wenckebach 
phenomenon. 

Etiology (see Complete Heart Block). 

Prognosis. — Partial heart block nearly always indicates heart disease and implies 
damage to the myocardium. The condition may be transitional to complete heart 
block. Prognosis depends on the nature of the underlying heart condition. 

Treatment depends on the nature of associated heart disease. 

(iii) Complete Heart Block. — Incomplete auriculo-vcntricuJar block the cardiac 
impulse fails to reach the ventricles which continue to beat in response to_a focus 
which is situated in the conducting tissues of the ventricular septum. The iaheteat 
rhythmicity of ventricular foci is slow and slightly irregular, being almost totalk 
uninfluenced by external stimuli so that fever and effort leave the pulse rate unaltered, 
There is some evidence tliat vagal activity has a slight eflecL The condition is spoken 
of as complete auriculo-ventricular dissociation, and the ventricular beating as 
an idioventricular rhythm. The slow rale results in increased ventricular filling; 
the stroke volume is large and tends to maintain a near normal cardiac output 
at rest, 

iEtiology. — ^Thete are many causes of delay in the conducting system; ^e higher 
grades of auriculo-ventricular block are usually associated nith chronic serious heart 
disease, causing anatomical lesions of the conducting system, whereas in the leper 
grades of block, whicli may be transient, the causative factors may be self-Hmitmg, 
reversible and of a functional nature. The frequency of serious heart block increases 
with age and it is more common in men than in women. The more important causes 
are : Jschtstnic heart disease. Chronic coronary athero-sclerosis leading to fibrosa 
of tlie A-V node and bundle is the commonest cause of complete heart block, which 
is then a permanent condition. Involvement of junctional tissues is usually partof 
widespread myocardial fibrosis, but occasionally the special artery to the bunole, 
nliich is a brancli of the right coronary artery, is occluded and the lesion is more 
limited. Acute cardiac infarction sometimes causes transient heart block. Calcific 
aortic stenosis may be associated with various degrees of heart block. Calcificatioo 
and fibrosis extends into the region of the bundle; associated coronary insuffidenw 
is another factor in these cases. Rarely caldfication may extend into the bundle 
from the mitral annulus in chronic mitral valve disease. Hheumatic carditis commonly 
causes first degree heart block, and less frequently severer grades of block. Diphtheritic 
carditis may cause any degree of conduction delay; complete block is more usual 
and indicate extensive and usually &tal myocarditis. Syphilis occasionally causes 
heart block ; probably most cases are due to associated coronary insufficiency from 
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coronary ostial stenosis, or coronary athero-sclerosis ; gummatous infiltration is a 
rare cause. Infiltration of the node and bvmdle by neoplasm occasionally produces 
heart block. Diffuse changes in the myocardium occur in Friedreich’s disease and 
myotonia atrophica, and the bundle of His may be involved, causing an increase of 
the PR inten’al and even complete heart bk>dc. Digitalis is perhaps the commonest 
cause of the lesser degrees of heart block. The effect is due to vagal stimulation 
and a direct inhibition of the conducting tissues. Quinidine rarely causes conduction 
delay. Congenital heart disease may be assodatcd with the various grades of heart 
bloci. Complete heart block is uncommon but occurs in some cases of ventricular 
septal defect, and occasionally where tlie septum is normal. It is very rare in cyanotic 
congenital heart disease. The ventricular rates tend to be considerably higher than 
in cases of acquired heart block. 

Clinical Features. — The lesser grades of heart blo^ do not usually produce 
symptoms. The dropped beata of partial heart block may produce unpleasant sensa- 
tions in the chest ; the long pause or the thud of the next beat may be felt and faint- 
ness may occur ; however, it is with complete block that serious symptoms generally 
occur. Complete auriculo-vcntricular dissociation is mostly associated wifi a slo^v 
heart rate, usually from 30 to 40 per minute. At this rate symptoms may be com- 
pletely absent but vvith slower rates faintness is common. Attacks of sudden syncope 
(StokcS’Adams syndrome) occur in nearly 50 per cent, of cases. 

Stokes-Adams Syndrome. — This condition is characterised by sudden attacks 
of loss of consciousness associated with extreme bradycardia or periods of ventricular 
asj^tole. It seems that depression of the idioventricular focus resulting in very slow 
ventricular rates is mostly responsible (10 to 20 per minute). The auncle continues 
to beat at a normal rate whilst the ventricle is inactive. 

Loss of consciousness is sudden and unaccompanied by any aura ; attacks may 
last for a few seconds to 1 minute or more; reojvcry is unlikely after 2 minutes. 
As asystole continues extreme pallor develops and after some 10 to 12 seconds, move- 
ments commence and convulsions may follow. Breathing becomes stertorous and 
may be of the Cheyne-Stokes variety at the end of an attack. Ventricular fibrillation 
may supervene. When the \-entriculat beat is resumed consciousness returns, usually 
without any period of confusion, and flushing of the face is common. Bed patients 
have been observed in the course of conversation which has been resumed normally 
immediately after the syncope. 

Attacks may occur at infrequent intervals or in rapid succession. They are 
particularly likely to occur at an early stage when complete heart block develops 
from partial heart block. It appears Aat the idioventricular rhythm becomes more 
stable when complete heart block is permanent. Rarely complete heart block causing 
Stokes-Adams attacks may be paroxysmal so that between the attacks there is sinus 
rhythm. Lesser grades of the syncopal reaction such as giddiness and faintness may 
occur before and between attacks of complete unconsciousness. 

Symptoms of circulatory' insufficienty such as effort dyspntea are common in 
heart block and depend on the nature and severity of the underlying heart disease. 

The most important sign of complete heart block is bradycardia, but this may be 
minimal in congenital cases. The rate is not influenced by effort, emotion, fever, 
nitrites or, as a rule, by atropine. The jugular venous pulse sho^vs “ a ” waves 
which are dissociated from the alow carotid pulse waves. From time to time auricular 
systole and ventricular systole happen to coindde, the auricle then contracts against 
closed valves, producing large regurgitant venous waves in the jugular veins (cannon 
waves). Auscultation may reveal soft auricular sounds between the sounds of ven- 
tricular systole. The intensity of the first heart sound vsnes depending on the 
protimily of auricular and ventricular ^stole. The peripheral arterial pulse wave 
is full and of a collapsing type; there k elevation of the systolic and a fall of 
the diastolic pressures. Ventricular hypertrophy can usually be detected; how- 
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ever, the size and shape of the heart is essentially determined by the underlyin'j 
pathology. " 

The ekciTocardiogratn. — P waves are regular or show slight variation and c«ur 
at a normal rate and are of normal form. The QUS complex occurs at a slow nt? 
though usually at tegular intervals; however, the PR intcn’als are totally irregular 
because there is no relationship between the auricular and ventricular completes. 
The QRS complex is usually aonbrnial, being widened and similar to that seen in 
bundle branch block and ectopic ventricular beats. 

Diagnosis.— The diagnosis of all forms of heart blodv must be confirnied by tic 
electrocardiogram. A prolonged PR interval Is not usually diagnosed ^ clinical 
methods. Second degtee licart block may be diagnosed if attentmh is paid to ven- 
tricular activity as shown by Uic pulse, apex beat and the first heart Sound, and ftj 
auricular activity by ohstrvnng ** 0 ** waves in the venous pulse. It Should be ronfem- 
bered that sinus irregularity, sinus bradycardia and cctcjpic beats may be confused 
with the dropped beats of heart block when attention is only given to the wrist pulse. 
Although most cases with a ventricular rate of 36 or under arc due to complete heart 
block, a 2 : 1 partial heart block may occasionally cause difficulty when the 4uricuLir 
rate is normal. 

Congenital heart block should be diagnosed Only when a sloW pulse has been 
found at an early stage and whkn there is other evidence of congeniul heart 
disease. 

Siokes-Adams attacks normally provide little difficulty In diagnosis when the 
presence of heart block Is known. The suddenness of onset, absence of incontinence 
and absence of confusion afterwards help to differentiate from cpitejw. When hesrt 
block is paroKj-smal, diagnosis is difficult between attacks and confirmation of the 
heart rate at the time of the attack is necessity. 

Prognosis. — The prognosis depends mainly on the nature of associated heart 
disease and severity of the conduaion defect. Thus first degree heart block is common 
in rheumatic carditis and the Outlook depends on other factors. Complete heart 
block in diphtheria, on the other hand, indicates very severe carditis which is usually 
fatal. 

In complete heart block due to Slowly progressirts ischemic fibrosb or calcific^ 
tion, a life of moderately reduced activity may be pursued fOr many years provided 
syncopal attacks are not present. When Stokes-Adams attacks are frequertt the out- 
look is poor, and apart from the risk of a fatd termination duting art attack, data 
may occur with die usual clinical picture of congestive heart failure. Transient bloci 
in acute cardiac infarction does not maictially influence prognosis when compared 
\\ ith other factors such as sliock and congestive heart failure. 'riiC pfogtess of patieno 
with congenital heart block depends almost entirely on the nature of the associated 
lesion. 

Treatment. — Ephedrine and adtcnaline arc the Only drti^ of use in COftipkM 
heart block. In chronic Cases with Stokes-Adams attacks ephedrine may rcduw thar 
frequency. Grains | to 1 t,d.8. should be tried. If attacks art recurring at frequent 
intervals subcutaneous adrenaline rtay help and from 5 to lO niirt. of 1 i 1000 solution 
should be given every few hours. Digitalis and quinidine should be avoided. It 
may be necessary to use the former for obstinate congestive cardiac failure. 

In all cases a review of the associated heart condition is indidifed. When syphuij 
is the cause, treatment should be started with relatively mild anlisyphilitic agents and 
continued for a full effective course. Cures Of heart 6lock due to sj^philis have bceri 
recorded. 

Patients with Stokes-Aclams attadia Should be warned ag^st the common dangers 
of an open fireplace, the highway, electrified tailvia^’s and high places. 
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nUNOLE RRANCH BLOCK 

Activation of both ventricles occurs simultaneously in the normal heart. When 
there is delayed conduction of the impulse to one ventricle asynchronous contraction 
results. Unilateral delay may occur in the left or right branch of the bundle of His 
due to disease in the ventricular septum. In some cases there is no demonstrable 
disease of the septum and the delay appears to be of a functional nature. There are 
no symptoms or significant hemodynamic effects of this asynchronous contraction, 
and bundle branch block should not be considered apart from the condition of the 
heart nith which it is assodated. Although bundle branch block is essentially recog- 
nised by the electrocardiogram, its presence may be inferred by clinical recognition 
of ventricular asjTichrony. 

The norma! second heart sound contains the almost simultaneous sounds pro- 
duced by the closure of aortic and pulmonary semilunar valves. Inspiration accentu- 
ates the normal slight delay of pulmonary valve closure. When there is bundle branch 
block the asynchrony of ventricular systole is shown by an increased time interval 
beUveen these two components of the second heart sound so that wide “ splitting " 
results. TIus sign is most obvious in cases of right bundle branch block. 

The electrocardiogram (see also p. SOI). — Experimental work and clinical research 
has established clearly tne cardiographic patterns associated with left and right 
bundle branch block. The P wave and PR interval are normal, but the QRS 
complexes are prolonged to 0-12 sec. or more due to the delayed activity of one 
ventricle. The diagnosis of left or right bundle branch block is best made from the 
prascordtal leads. 

In left bundle branch block the normal Q ware is absent from left-sided chest leads 
and is replaced by a small R wave, which is followed by a second R wave due to late 
excitation of the left ventricle. The complex tends to resemble an M. The initial 
R wave of right-sided chest leads is normal but there h a late S wave refiectieg the de- 
layed activity of the left ventricle. T wa%'es are usually inverted in left pnecordial leads. 

In right bundle branch block right-sided chest leads show a delayed secondary R 
wave after the small normal initialR wave producing a characteristic RSR' comple.x. 
Left-sided chest leads show a normal left-sided qR wave, followed by a delayed S 
wave which is a reflection of the delayed right ventricular activity. T waves are 
frequently inverted in the leads showing an RSR' pattern. 

.Stiology. — Left bundle branch block tends to occur in conditions producing 
left ventricular hypertrophy and left ventricular disease so that it is not uncommon 
in hypertensive heart disease, ischaraia and aortic valre disease. Cardiac infarction 
may produce right or left bundle branch block, which may be transient or 
permanent. 

Right bundle branch block occurs in conditions particularly affecting the right 
heart. It occurs in some cases of mitral stenosis, chronic pulmonary heart disease and 
in 90 per cent, of patients with auricular septal defect. Massive pulmonary embolism 
commonly produces right bundle branch block. Bundle branch block may occur 
as a functional phenomenon in association with paroxj’smal tachycardia. Right bundle 
branch block occurs in a few healthy individuals but left bundle branch blod: is 
always associated with heart disease. 

Clinical Features. — Apart from the clinical recognition of asynchronous ven- 
tricular contraction described above, the clinical picture is determined by associated 
heart disease. 

Prognosis and Treatment likewise depend entirely on associated heart 
disease. 

Wolff-Parkinson-White Syndrome. — Although there is no conduction delay 
in this condition it is conventionally described with bundle branch block. The 
diagnosis is essentially by electrocardiogram. The PR interval is short (0-1 sec. or 
27 
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less) and is followed by a QRS complex resembling bundle branch block. The shoit 
PR interval is compensated by the prolongation of the QRS complex so that the time 
between the P wave and the end of the QRS is normal. It appears, therefore, that 
there is premature ventricular excitation. This premature excitation vavt probab!) 
travels by an anomalous pathway from auricle to ventricle. Anomalous bundles of 
tissue have becr\ demoirstrated occasionally by histological exaraiiration. 

The condition may be permanent, transient or paroxysmal. Normal QRS com- 
plexes may alternate with pre-cxdtarion ones. The heart is mostly normal but 
paroxysmal tachycardia occurs in 50 per cent, of cases. 


ISCH.$MIC HEART DISEASE 

Ischiemic he.art disease includes all conditions which are due to a failure of the 
coronary circulation to meet tlie demands of cardiac muscle. As a rule the coronary 
arteries are diseased, so that the term is almost synonymous with coronary heart 
disease, and in most cases atheroma is the cause. Angina pectoris is a clinical syndrome 
and is restricted to the diagnosis of paroxysmal cardiac pain due to coronary disease. 
Cardiac infarctiott indicates a clinical syndrome but also refers to pathology beause 
it is essentially associated with necrosis of heart muscle. Coronary thrombosis refers 
to pathology and is almost synonymous with cardiac mfarction,^ but occasionally 
either condition occurs without the odier. Acute coronary insulBcien^ refers to sn 
acute severe functional disturbance and may be recognised as_a clinical syndrotofi 
having some of the features of angina pectons and some of cardiac infarction. Such 
terms as coronary infarction, cardiac thrombosis, angina innocens, pseudoangina and 
angina minor should never be used. 

The clinical picture largely depends on the rate of development and extent of 
myocardial ischiemia. The main syndromes, angina pectoris, cardiac infarction and 
coronary insufficiency, may occur in any sequence, m comljination, or as^ 
events. The slow development of ischamic heart disease may rarely lead to 
function and heart failure without cardiac pain. The disease should be reprded 
as a continuous process with cardiac infarction as the outstanding event responsible 
for deterioration in circulatory efficiency. 

^Etiology. — All forms of ischscmic heart disease are manifestations of one disease 
process, the essentials of which are a discrepancy between the supply of oxygen and 
the requirements of heart muscle. Occlusive disease of the coronary arteries, usually 
atheroma, is the cause, but ischxmia may be relatively increased by the abnorrtul 
requirements of muscle hypertrophy or greatly increased external work. 

The cause of coronary atheroma Is unknown. There has been a great increase 
in the incidence of all mamfcstatbns of ischsenuc heart disease during this century m 
modem Western states. This increase is real and cannot be accounted for by _iw- 
proved methods of diagnosis or a changing age distribution of the populatio^ 
ischamic heart disease is the commonest single cause of death and probably acco<ints 
for 50 per cent, of all cardiac deaths. 

Males are much more commoidy affected than females; when hypcrtensio^ 
diabetes and other endocrine disorders are excluded, corona^ disease is rare in womm 
below 60 years of age. This sex difference must have an important association vn 
the cause. Coronary artery disease is more frequent in the higher age groups, but it i 
not uncommon under the age of 40 in men, and conversely many aged peoplp , 
little evidence of atheroma ; indeed the absence of atheroma is a prerequisite oi 
attaining great age. It is doubtful whether coronary atheroma leading to ischxt^ 
heart disease should be regarded in any way as a part of the normal ageing procc^- 
Most authorities agree that hereditary fectora are important in the pathogen«is oi 
coronary disease. There is a relatively h^h inddence of coronary disease, hypei* 
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tension and degenerative vascular affectiois in the close relatives of patients luth 
coronary disease; however, the relationslup is by no means a close one and in general 
a common disease in the community is more likely to be due to environmental factors 
than genetic ones. 

There is considerable evidence that abnormal lipoid metabolism is a factor in 
the development of atlierosclerosis (see p. 919). There is a higher incidence of 
atheroma in modem states where diets contain much more animal fat than those of 
primitive peoples, in whom atheroma h almost unknown. It is obvious that many 
other factors may be operative, and it has not vet been shown that decreasing the 
dietary intake of fats and cholesterol influences the severity or incidence of ischiemic 
heart disease. Further evidence for the metahoUc theory comes from the laboratory, 
where atheroma may be produced in rabbits and chicks by feeding large amounts of 
animal fats and cholesterol; the conditions are not comparable with those in man 
and tlie lesions produced, though closely resembling human atheroma, are not iden- 
tical. Many patients with coronary disease show rather high levels of blood cholesterol 
and certain other Upoid substances. The high incidence of coronary atheroma in 
diseases associated with high blood levels of cholesterol, e.g. diabetes, myxredema 
and familial h3rperchole3teroL'Emia, strongly suggests that abnormal lipoid metabolism 
is an ffitiologicd factor in these conditions. Further evidence comes from the histo- 
pathology of the lesions in human atheroma, where deposits of cholesterol in the 
intima arc in^'ariably found. Excess cholesterol esters are thought to adhere to the 
intimal wall and to be deposited in it by macrophages, a connective tissue reaction 
is then provoked, with resultant scar formation. 

^Vhen diseases such as coronary oedusion and peptic ulceration are not only 
common but especially prevalent in particular communities and groups within the 
community, it is proDable that environmental factors play a considerable part in 
their istiology. Tnere appears to have been a fundamental change in the mode of 
life in civilised communities during the last half century. Coronary disease has 
shown a continuous tendency to increase during this period ; it is possible that new 
conditions of stress especially affecting certain groups are an important astiologlcal 
factor. Those W’hosc occupations are largely concerned with mental work, carrying 
responsibility, and whose lives are more individualised than the manual worker, are 
thought to be the special subjects of modem stress ; they are the professional men, 
the managerial and executive classes who are often in tense competition with one 
another, and whose aims arc set high yet are largely unatiainable. These groups have 
numerically increased during the past century and coronary disease has selectively 
increased w’ithin these classes. Improved diagnosis, increased longevatj’ and the 
diminution of previously prevalent infectious diseases do not accoimt for the present 
status of coronary disease, and its cause must account for an increasing incidence 
and the great prevalence amongst middle-aged men. There is some evidence to 
show that diminished physical actiwJy predisposes to corojuiy disease or conversely 
that coronary disease is less likely to occur m those whose occupation necessitates 
a vigorous outdoor life. 

Less common causes of isduemic heart disease are syphilitic coronary ostial 
stenosis (sec p. 859), coronary embolism, periarteritis nodosa (see p. 931), tlwombo- 
angiitis ooUterans (see p. 921) and congenital abnormalities of the coronary arteries. 
Trauma to the pnecordium is a rare cause of bchsmic heart disease ; blunt, non- 
penetrating blows have been held responsible for coronary occlusion and infarction, 
but it is difficult to exclude pre-existing coronary atheroma even in young subjects 
(see p. 834). Penetrating injuries which damage the coronary circulation largely 
produce their effects through the development of hamopericardium. 

Pathology . — The coronary arteries . — degrees of atheroma are found in the 
coronary arteries from small, infrequent yellowiSi plaques on the intima to extensive 
thickening of the whole vessel with irregular large plaques encroaching upon the 
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lumen. Macroscopic calcification and ulceration of atheromatous plaques Is commaQ 
and the whole vessel may bcomc a “ pipe stem Localised complete occlusion cf 
the vessel may be due to large contiguous plaaucs of atheroma, fresli thrombosis on 
an ulcerated plaque, or more rarely to hjcmorrhage in the intima. The morphology 
of the coronary circulation may be demonstrated by radiography of tlie hran after 
the injection of opaque media into the coronary arterits. Complete occlusion occcb 
in any branch but the commonest sites are in vessels supplying the left ventride st 
a point to 2 to 3 cm. from their origin. The tendency to form oiUateral cKaands ia 
the vicinity of an occlusion is well shomi by this method and it appears to be a comoujo 
finding. In long-standing cases the normal homogeneous vascular pattern is lost 
and replaced by ischtcmic areas with a fine bee-work of vessels between. The major 
arteries show gross irregularities and narrowing of the lumen. 

Microscopical changes are principally found in the intima. The smallest lesiou 
show large lipoid-containing mononudear celb, whilst in larger lesions and presum- 
ably older ones, masses of cholesterol arc found outside the cells. The adja<»t 
intima and the margins of atheromatous plaques arc supplied by immcnais capiibrics, 
but the larger lesions appear to undergo central necrosis where a mass of h^id jad 
cells may form an atheromatous abscess which tends to break down with resulting 
ulceration. The elastic and musde coats may be completely absent and replaced 
by fibrosis. Microscopic sections through on area of thrombotic occlusion sometimes 
snow layers of thrombus in varying states of organisation, with a central fresh throm- 
bosis responsible for the final obstruction. 

The vt^carditm.—AW. degrees of damage to the left ventricular myocardium are 
found in ischsmic heart disease. The right ventricle and auricles are rarely affected. 
When sudden dcatli has occurred In the course of angina pectoris, the_ heart sm 
and weight may be normal and the myocardium may show little macroscopic eviflcace 
of disease, whilst microscopic examination may show only an occasional 
fibrosis. In other cases more widespread fibrosis is found either in frequent scattew 
patches or wdely diffused throughout the muscle mass. This type of fibrosis probably 
represents a slow process of muscle death and replacement. _ ^ jt j 

In recent cardiac infarction the heart may be of normal size, but it is usually dwtw 
when there has been heart failure. A sero-fibrinous or sero-sangi^ous pencarditis 
is common and occurs when the epicanUum is involved. The pericardial sac is fun 
of blood when cardiac rupture has occurred. The area of infarcted muscle wies 
in size but may involve a la^e part of the anterior wall and apical region, the sep^* 
or postero-inferiof wall. The infarctcd area is pale, soft, friable and sornctimes 
almost geladnous. Haimorrhagtc patches ate frequently seen in the oecroUc wn® 
and recent thrombi may be adherent to the endocardium beneath the area of infarc- 
tion, which is sometimes surrounded by a reddish zone of hypenemia. ^Vhen hi* 
ventricular septum is involved, rupture may occur, leading to direct commuiucatiw 
between the right and left ventndcs. The papillary musefes are sometimes inml'to 
in cardiac infarction and occasionally one or more of the mitral valve chords toaj 
be fractured. In most cases of recent infarction a diligent search of ihc coroniiy 
vessels reveals a recent, thrombus, but in some cases this is not so and it » ptcsumta 
that intense prolonged ischsmia (acute coronary insuffiaerviy, see p. 849) nuy resu 
in necrosis. In such cases the necrosis is often patcliy or in the sub-endocarui 
layers which are usually preserved in massive cardiac infarction due to acute 
occlusion. . . 

Microscopical examinatioo of recent cardiac infarction show's that the © 
muscle cells disappear firet, followed rapidly by the disappearance of the whole ce 
structure and surrounding vessels and connective tissue. The necrotic mass Mcoroe 
surrounded by a zone of reactive inflammatioD, with abundant leucocytes and extra- 
vascular red cells. Organisation involiring resorption of necrotic cellular 
and invasion by new vessels and fibrobbsts begins within 7 days. Healing bynonw* 
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nd contraction of the scar continues for many weets. In long-standing cases of 
jchamic disease and cardiac infarction the heart is frequently enlarged. Dilatation 
i present when there has been heart failure. Hypertrophy of the good muscle is 
resent when there is associated hyperten^on or x'alx'ular disease ; it is doubtful 
rhether hypertrophy occurs as a result of ischzmia and infarction alone. 

The pericardium is often thichened and adherent over areas of old infarction 
nd the ventricular wall is thin, hard and pale, due to dense fibrous tissue. Layers 
f oi^anbed thrombus are frequently found lining the ventricular cavity beneath the 
[amaged area. Aneurysm formation occurs when an area of old infarction stretches 
nd bulges under the influence of ventricular pressure. The aneurj’smal caWty is 
■sually filled with layers of partially organised clot. Calcification occasionally occurs 
a the scar tissue. 


ANGINA PECTORIS 

Synonyms. — Angina of Effort ; Heberden’s Angina. 

Angina pectoris was described by Heberdcn in 1768, but its relationship to coronary 
lisease was not appredated untU the present century. Angina pectoris is essentially 
clinical syndrome of characteristic chest pain produced by increased cardiac work 
nd relieved by rest. The underlying cause in all cases is oedusive disease of the 
oronary arteries, which U mostly atheroma, sometimes syphilitic coronary ostial 
tenosis, and very rarely coronary embolism or congenital anomalies of the coronary 
'cssels. Cardiac pain identical with angina pectoris may also be caused by aortic 
tenosis and less commonly aortic incompetence ; it also occurs in padeots with severe 
lulmonary hypertension and rarely in pulmonary stenosis. Anxmia, if severe, may 
ause carniac pain, but rarely of the severity met with in coronary atheroma. Angina 
lectoris is often assodated with myxeedema, rarely with thyrotoxicosis and frequently 
vith diabetes mellitus, and in these conditions coronary atheroma is the underlying 
a use. 

Ciinical Features. — Paroxysmal chest pain caused by effort and other stimuli 
s the cardinal feature of angina pectoris. Although the pain varies in intensity, 
udiation, and the ease with which it is provoked, there is a constancy of the pattern 
vhich enables the disease to be recogmsed from the clinical history in the great 
najority of patients. 

Anginal pain in most cases is situated in the front of the chest and mostly over 
he sternum. It tends to spread transversely from the sternum to the right and left 
sectoral regions. Occasionally the area of pain is small and it may be confined to 
he upper end of the sternum, or localised in the left pectoral region. It is more 
ximmon on the left than the right side of the chesL Anginal pain tends to spread 
:cntrifugally to the arms, neck, Jan's and epigastrium ; the left shoulder and left 
ipper arm are most often involved but frequently both arms are affected, and further 
spread do'jm the elbovf, aide of fortaim and fingers is ooTtasion. Many 
patients complain of numbness and a sense of great weakness in one or both arms. 
From the upper chest pain tends to spread to the ned:, lower jaw, gums and teeth ; 
pccastonally it is experienced in the atm or jaw’s at first but in all cases the front of 
die chest 13 eventually involved. Less frequently pain is experienced in the epi- 
gastrium. Patients may feel that the pain is deep in the centre of the chest and often 
pain betiveen the scapula and across the shoulders accompanies the usual sternal 
pain. The extent of radiation of pain is roughly related to its severit)'. Iscluemic 
pain is characteristically described as constricting, crushing, vice-Ukc or pressing. 
Sometimes there b a sensation of a weight on the front of the chest and some patients 
complain of a rawmess or burning in the sternal r^on. The pain b steady during 
the attack, it does not stab, prick or shoot and is not related to chest moi'cmcnt or 
respiration. ..i. 
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Physical effort is the most common immediate cause of anginal pain. The first 
attack may be noticed with unusual effort, but sooner or later walking brings on the 
pain. An increase in pace, running or walking uphill diminish the threshold at v hich 
effort induces angina. A recent ra^, cold air and worry also cause the pain to appear 
more readily. In some patients a meal, prolonged conversation, an argument, or any 
intense emotional situation may induce the pain without physical exertion. Rarely, 
and wlien ischaemia is severe, attacks of an^na may be produced by lying down and, 
as with left ventricular failure, patients may be \s'3kened from sleep. In such cases 
there is often a Iiistory of an unpleasant dream, but it would seem more likely that 
posture is responsible for these attacks, which arc rapidly relieved by sitting up in 
bed. When physical etertion is the exciting cause, there is a remarkable constancy 
in the kind, rate or amount of effort which will probably, if not always, bring on an 
attack, and this also applies in a lesser d^ree to other exciting causes. Occasionally 
there is a clear history of a rapid increase in severity of the condition, threshold cf 
onset is progressively lowered, pain becomes more severe and the frequency of 
attacks is greater. Such a history suggests impending cardiac infarction. 

Attacks of angina rarely last for more than a few minutes. The pain rapidly 
reaches maximal intensity and subsides when the provoking stimulus is remo\ed. 
In most cases the patient stops walking or slows below the critical point at tvhicb 
pain is produced. In very rare mild cases relief may come in spite of continued effort 
cut in all severe cases pain brings the patient to a complete standstill — this immobility 
is enforced and is not a voluntary act to relieve pain. Even when pain has bwn 
largely abolished by a sympathectomy, a curious sensation is often experienced nbich 
demands immediate test. With advanced disease the attacks may bccerne 
quent, being evoked by the smallest effort. Although angina pectoris is essential y 
paroxysmal, sometimes a dull sternal adie petsistt between the anacks. Occasionally 
attacks are accompanied by a sense of anxiety out of all proportion to the seventy of 
the pain and sometimes by a sense of impeoding dissolution. 

The facial expression is often strained and anxious and there may be pallor at 
the time of the attack, but there are no important abnormal signs directly related to 
an attack of angina ; the pulse*mte may change— in some patients it is increasca, 
while occasionally it is diminished. The arterial blood pressure is usually some* 
what increased. A few patients show a general pressor reacuon associated with the 
pain ; there is Bushing of the face, sweating and a sharp rise of systemic blood pressure, 
mien angina pectoris is due to dbease other than coronary aihero-sclerosis, there are 
associated symptoms and signs of the underlying cause (see appropriate secdims)- 

The electToeardiogram . — The electrocardiogram should be obtained in all casw 
of suspected angina pectoris. There is no close agreement bctiieen various investi- 
gators concerning the frequency of a pathological electrocardiogram. Howeitr, « 
the electrocardiographic investigation includes standard leads, lead III on inspiMtiim, 
unipolar hmb leads and at least three prwcordial leads, it is probable that 8S per 
cent, of patients will show some abnormality' of the tracing. Those patients showing 
a normal electrocardiogram at rest should have further tracings taken at 2'niiniiw 
hr 6 iUfttci-res', sfccr moutraftr ewranr. TAtf airnrowf 
to the patient’s capacity and should never continue after pain has started. It 
obviously unnecessary to proceed with exercise tests if the resting clectrocaroiogT^ 
is abnormal. In angina pectoris the electrocardiogram may show such 
as left bundle branch block (see p. 833) or old cardiac infarction (sec p. 801), bu 
more often the changes are slight and tnese are : (1) depression of tlie S-T segmen 
by 1 mm. or more, (2) unusual coving or winging of the S-T segment, (3) flattening 
or inversion of T waves, (4) inversion of U waves in left ventricular leads. Any o 
or all of these changes may be present when the patient is at rest or ihey rnny 
produced by effort and recede with rest, or be produced by induced anoxismia. 

Other investigations . — ^Thc ballistocardiogram is pathological in a high peicentag 
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of cases of aogina pectoris but probably has little to add to the electrocardiogram 
from the diagnostic point of view. 

Radiography often shows a normal sized heart but radiographic screening should 
be routinely carried out. 

Further investigations are only necessary when disease other than coronary 
atheroma is the suspected cause, thus renal investigations are indicated for cases 
associated with hypertension, metabolic tests for those with hypothj'roidism and a 
Wassermann reaction where syphilis is a possible cause. 

Diagnosis.— (1) The symptom . — Angina pectoris is recognised by the clinical 
history, the most important features of which are the sternal site of pain, the relation- 
ship to effort and reUef by rest. The constancy of the type, site and amount of effort 
required to cause the pain is an important feature of angina. Patients do not tell of 
other minor symptoms, their concern is with the one pain and they usually remember 
well the circumstances of a first attack, wWch is so often indelibly impressed on the 
mind. The relief of pain by nitrites may be misleading ; many neurotics are relieved 
by drugs through suggestion and the relief of spasm of smooth muscle elsewhere, 
e.g. cesophago-spasm, may be relieved by nitrites. The results of ph3rsical examination 
are not helpful except where the presence of hypertension, and organic heart disease 
known to be assodatcd with angina, is detected. Even in such cases it is on the 
characteristic features of the pain that diagnosis is made. The presence of ischemia 
of the myocardium is confirmed by an electrocardiogram. 

(2) The cause.— A diagnosis of angina pectoris is insufficient ; it refers only to 
a symptom and contains no information concerning setiology. In all cases a cause 
other than coronary atherosclerosis should be sought ; in males from the age of 30 
onwards coronary disease is by far the commonest cause, but in women this is not 
so. Most of the other causes of ischsmlc pain, i.e. aortic stenosis, syphilitic aortitis, 
ansmia, myxadema and pulmonary hypertension may be diagnosed readily by 
clinical examination. 

Other causes of chest pain.— Then are many causes and types of chest pain. Few 
should be confused with angina pectoris after a comprehensive history has been 
obtained by the art of firm interrogation. Pain associated with anxiety or other 
manifestations of psychoneurosis is the most common source of confusion. Neurotic 
patients often have numerous symptoms and the pain is usually beneath the left 
nipple ; occasionally it is over the sternum and related to effort, but careful questioning 
usually sho\^^ that the relationship is inconstant or that the pain lasts for hours and 
comes on after the effort is over. It is frequently related to fatigue, both sexes may 
be affected and there arc often obvious signs of anxiety. The electrocardiogram is 
normal before and after exercise. Pain arising from the tesophagus may cause diffi- 
culty. Here there is rarely any rebtion to effort although cesophageal pain may have 
the same quali^ and distribution as angina pectoris. Hiatus hernia produces a 
similar spasmodic pain, but there is no relation to effort, although a particular posture 
or partii^ar movement may produce this pain. Hiatus hernia is not uncommonly 
associated with angina pectoris ; both conditions occur with increasing frequency 
after middle life. (Esophageal spasm, cesophageal arrhythmia and hiatus hernia are 
diagnosed by radiological investigation. Pain referred from musculo-skeletal lesions 
may superficially resemble angina pectoris, especially if movement is confused with 
effort. Lesions of the cervical spine such as cervical spondylosis may cause pain 
over the upper chest and pain in the arms. Lesions of the upper dorsal spine may 
likewise cause neurltlc pain in the front of the chest and a sudden movement of the 
chest or sneezing may produce it. Often there is no demonstrable musculo-skeletal 
lesion, but occasionally there is spondylitis or a prolapsed intervertebral disc, fn 
these referred skeletal pains the electrocardiogram is normal. Especial care must 
be taken in the diagnosis of shoulder pain assodatcd with chest pain. 

Gall-bladder disease is said to cause confusion with angina pectoris ;j these 
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conditions often coexist and whilst gall-bladder disease may in some way lower the 
threshold for cardiac pain when there is coronary disease, it docs not alone produce 
cliest pain related to effort. 

Prognosis. — One of the features of angina pectoris due to coronary artery disease 
is the varied course and uncertainty of outlook. Sudden death or cardiac in/arction 
may occur early in. the disease ; on the other hand, attacks may subside in frequeaej 
anti intensity and even completely disappear for years. However, in most cases the 
malady tends to be slowly progressive and the average duration of life is 8 years, but 
many live for 15 to 20 years. Hypertension, arrhythmia, diabetes melUtus, excessive 
weight and a strong family history of degenerative vascular disease adversely inHueoce 
prognosis. The outlook is tvorse when attada arc caused by relatively slight tnertlon 
or excitement and when the pain is severe, widespread ana persistent A history o{ 
increasing severity indicates impending cardiac infarction, and if this episode is 
survived, subsequent effort pain may be less severe or even absent. Sudden death 
or cardiac infarction may supervene even in the mildest cases. The outlook for 
women is better than for men. 

Prognosis in angina pectoris is affected by the underlying cause ; it is good whm 
associated with conditions which can be treated, such as paroi^mal tachycardia, 
thyrotoxicosis and anaimia. Cholecystectomy may favourably influence the outlMh 
in cases where gall-bladder disease appeare to be related to the attacks. \VheD angina 
pectoris is associated with ventricular hypertrophy due to chronic valvular disease, 
pulmonary or systemic hypertension, the outlook is usually unfavourable. It b worse 
when syphilis is the cause of aortitis, coronary stenosis, aortic incompttence and 
ventricular hypertrophy. A good response to treatment in all cases of angina favour- 
ably influences prognosis, especially when life can be modified in such a way that 
attacks no longer occur. 

Treatment. — Individual attacks of angina pectoris are relieved by rest Most 
patients discover this in the first few attacks and all should be advised to cease exertion 
ns soon as the first suggestion of pain is experienced. 

Nitrites specifically relieve anginal pato by causing dilatation of coronary 
systemic arterioles arc also relaxed, causing a fall in peripheral resbtance. Thera- 
peutic doses produce slight hypotension and tachycardia. Glyceryl triniOTtejm- 
nitrin, trinitroglycerin) is the drug of choice; it is chCM, effective, administered in 
tablet form and is devoid of the more unpleasant side effects caused by amyl 
Fresh tablets of glyceryl trinitrate (gr. act in about 2 minutes when cheww and 
take longer when retained under the tongue. The effect lasts from 15 to W rmnut«. 
One tablet chewed at the onset of pain is usually effective, more may be taken 
necessary. There are no long-term toxic effects and patients with angina wetorw 
should always carry a supply of fresh tablets. ^Vhen it is necessary to underUW 
effort which is known to produce pain, a tablet should be chewed in antiripation 
is frequently effective in preventing the attack. Glyceryl trinitrate sometimes causes 
a throbbing in the head and rarely a sense of giddiness or faintness. 

Amyl nitrite is supplied in siik-covcred glass capsules, which must be 
and the malodorous vapour is then inhaled — an altogether unpleasant 
This drug acts somewhat more qui^Iy than glyceryl trinitrate, but the side 
due to vasodilatation arc more unpleasant. In view of the hypotensive action ot amj 
nitrite, it is advised for attacks of angina pectoris associated with a hypertensn 
reaction, but many find that glyceryl trinitrate is equally effective. Octyl nitrite^ 
volatile and acts quickly but suffers the disadvantages of amyl nitrite. _ *^*^*i- 
acting organic nitrites should not be used for separate attacks but are said to dimmi 
the intensity and frequency' of attaAs (see below). , . . • i, 

General Makagfment and Frevention of Attacks. — Those situations nw 
cause anginal pain are best avoidei Effort should be confined to t>n 

which provokes pain, and if this is not possible, a tablet of trinitrin should be 



isch;emic heart disease 


841 


prior to the cjspecteJ pain. Hurry should be completely eliminated. Arguments, 
excitement or situations charged with emotional tension should be avoided and a 
quiet, philosophic attitude to life developed. It is advisable to avoid the spectacle of 
highly competitive sport, but quiet personal exerdse of a steady kind below the level 
at t%hicli pain is caused should be encouraged. 

Large meals are best avoided and exercise should not be taken after meals. When 
there is obesity, weight reduction is advisable, and this should be carried out by a 
low-fat, low-calorie regime. Weight reduction is most effectively carried out during 
a period of supervised bed rest in the first instance, when a 1,000 calorie diet may be 
used and salt restricted to 0.5 g. daily if there is assoebted liypertension. After an 
initial response the diet can be increased, but in all patients meals should be frequent, 
never large and low in fat and cholesterol. 

Problems concerning hours of work, type of work, leisure time and holidays can 
only be resolved having due regard for the severity of the illness and individual 
economic and social responsibilities of the patient. In general it is better to remain 
in employment, but to reduce the number of woridng hours and diminish the phjsical 
and mental loads where these are heavy. 

It is beneficbl to have not less than 10 hours in bed per day and to spend most 
of one day per u'eek in bed. A period of prolonged partial bed rest up to 4 rveeks 
is advisable for patients seen soon after the onset of angina pectoris. Bed rest is also 
indicated when the disease U increasing rapidly in severity, for this suggests impending 
cardiac infarction. In such cases when brief attacks of pain begin to occur at rest, 
anticoagulant therapy (sec p. 847) may be used with benefit. 

Sedatives arc advisable where emotional factors readily produce pain and for 
patients with secondary anxiety. It is especially important to ensure sound sleep 
and barbiturates should be freely used. 

Tobacco smoking is best stopped altogetiicr, if this can be done without causing 
too much mental stress. 

AlcoJwl is not contraindicated. It is a sedative and possibly a mild coronary 
vasodilator. The admissibility of alcohol can be used to offset the withdran’al of 
tobacco, and even in total abstainers the nesvs that it may be taken comes as relief 
hen it is expected that the physician’s advice will be entirely restrictive. An optimistic 
reassuring attitude should be adopted by the physician at all times. 

^Vhcn attacks arc frequent and cause severe restriction of activity, the long-acting 
v’asodilators may be tried. Erythrol tetranitrate and manitol hexanitrate (dose gr. i 
to \) produce a vasodilatation in about 20 minutes which may last for some hours. 
The results are not impressive but the need for short-acting nitrites may be some- 
what diminished. Khellin is extracted from the seeds of Ammi visnaga. It causes 
vasodilation and has been used with some success in angina pectoris. Undesirable 
side effects, particularly nausea and vomiting, are a disadvantage; khellin may be 
orally or iowaso’ascalasly In doses of ^ tog. three times a day, this may be 
increased up to 100 mg, doses. Some 50 per cent, of patients are improved ; fewer 
trinitrin tablets are used and pain is rather less severe and is caused by a greater 
amount of effort. There is always great difficult}' in assessing the value of therapy 
in angina pectoris because suggestion, the enthusiasm of the physician and the 
psychiatric state of the patient play a considerable part in the severity of symptoms. 

Tocopherol (ritamin E) has been advocated by some ph)-sicians, but the beneficial 
effect is doubtful and not yet confinned. 

The xanthine group of drugs, espedally aminophyUine, are often used in the 
treatment of angina pectoris. There is rour^ disagreement about their value. It is 
certain that any effect is slight and xanthines, if used at all, should be invariably 
secondary to the nitrites. AminophyUine (theophylline-ethylene diamine) may be 
given in doses of O-I to 0-2 g. four times a day. A suppository of aminophyUine at 
night is well worth a trial for patients ha^g frequent nocturnal attacks. IVhen 
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early left ventricular failure appears to be associated with angina pectoris, as in 
patients having nocturnal attacks of pain, sodium restriction ana digitalis should be 
used (see treatment of heart failure, p. 812). 

Antithyroid drugs, and in the past thyroidectomy, have been used to induce 
hypothyroidism and thereby lower Me demands on the heart and drculation. It is 
doubtful whether the serious nature of the treatment is justified. Thiooracil drugs 
may cause toxicity and constant supervision is needed. Hypothyroidism may « 
associated with an increase in atheroma and many patients prefer angina pectorh 
to myxeedema. However, in cases where disabiliw is great and even slight effort is 
attended by pain, propyl-thiouradl should be tried for a few months in doses of 200 
mg. thrice daily at first and later reduced to 100 to 200 mg. daily. 

Surgical treatment lias been attempted during the last two or three decades. The 
object has been to cut the sympathetic nerves which conduct pain sensation or to 
improve the coronary circulation by producing coronary vascular anastomoses. Palo 
fibres are cut by either dorsal ganghonectomy and stellate ganglioncctomy or posterior 
rhizotomy of the upper five dorsal roots, ^me SO per cent, of patients obtain con- 
siderable relief, but mortality is rather high and many patients complain that pain 
is replaced by an equally unpleasant but indefinable sensation often associated with 
giddiness winch demands immobility. 

The creation of an adhesive pericarditis has been carried out by introducing 
initants into the pericardial sac in the hope that new vessels will develop betaeea 
pericardium and epicardium and betw'een end vessels of the coronary arculadon. 
In practice either magnesium silicate or bone dust is used, and the procedure has 
enthusiastic adTOCates who claim considerable success. Further experience is neces- 
sary before the results of this method can be assessed. 

The creation of an effective anastomotic circulation is a more rational procedu^, 
but so far results have been disappointing. Various methods have been used. Earlier 
attempts, notably by Beck and O'Shaughnessy, involved the suturing of pectoral 
muscle or omentum to the heart. More recently branches of the internal roainmaty 
artery have been directly implanted in the myocardium and the coronary sinus has 
been anastomosed to the aorta; these latter methods are still in an experimental 
stage and the operative risks are great 

Treatment or the Unoeri-vinc Cause. — Unfortunately this is rarely possible, 
but in all cases the letiology should be reviewed. The treatment for syphilitic aortitis, 
ansmia, aortic stenosis, myxeedema, thyrotoxicosis and other causes of angina peclons 
are described in the section concerned, but in addition to any specific treatment, all 
cases should be managed along the lines indicated above. 

CARDIAC infarction 

Synonym. — Myocardial Infarction. . 

The essential feature of cardiac infarction is acute necrosis of heart muscle. This 
IS usually due to coronary occlusion wliich in most cases is due to coronary 'hrm- 
bosis, so that tliese terms have become almost synonymous by common usage. The 
aetiology of ischemic heart disease and coronary atheroma has been discussed and 
similar factors are operative in cardiac infarction. There are no constant conditroos 
which precipitate cardiac infarction ; physical exertion and exceptional emotion do 
not ap^ar to be important, and in many cases the onset is during sleep: N 
occur at any rime of the day or at any time of the year, but it is somewhat more 
frequent during winter montbs. 

Cardiac infarction is said to be more common in short, obese individuals, but 
there is no doubt that it may occur in patienta of any physiod build or mentri type. 
There are, in fact, no constant common features apart from the great preponderance 
of the disease in men. Coronary thrombosis is invariably assoaated with coronary 
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atheroma, but it is probably not the only etiological factor, for advanced coronary 
atheroma is often found in patients who haro never had manifestations of ischemia ; 
furthermore there is evidence from necropsy studies that whilst cardiac infarction 
has increased in frequency during recent years, coronary atheroma has remained 
unchanged ; it is thus possible that an altered state of blood coagulability may be 
concerned with the pathogenesis of coronary thrombosis in addition to the presence 
of coronary atheroma. Coronary embolism, usually due to bacterial endocarditis, 
is a rare cause of acute occlusion and cardiac infarction. 

Hypertension is frequently assodated with coronary disease and it appears that 
coronary atheroma is more likely to become manifest as ischjemic heart disease when 
hypertension is present. Hypertension may be a factor in the pathogenesis of coronary 
a^eroma, but it is also possible that both conditions are the result of the same common 
fartore, which remain unknoum. 

Gall-bladder disease occasionally appears to precipitate ischsemic heart disease 
and it is possible that reflexes from Ae alimentary canal lower the threshold for 
cardiac pain. However, there is no evidence that gall-bladder disease or any other 
disturbance of the alimentary system is closely related to the cause of ischemic heart 
disease. 

Clinical Features . — Pain is the most prominent frequent symptom and it may 
be associated with shock or acute heart failure. There are prodromal symptoms in 
many cases. Brief attacks of pain may occur during the preceding 24 to 72 hours 
and sometimes there is a general feeling of malaise for a few hours before the major 
attack of pain. Patients having a long previous history of angina pectoris may recog- 
nise an increase in its severity during the preceding weeks and a fe%v patients give a 
short history of angina pectoris wh^, from its onset, increases in frequency and 
intensity until brief attacks of pain at rest may herald a major attack of infarction. 
Many patients in this group seek medical advice before infarction occurs. 

The onset of pain is rapid and it is independent of any exciting cause ; it may 
occur at any time of the day or waken the patient from sleep. The maxima! intensity 
of pdn is soon reached ; it is a steady pain and may be mild or of agonising intensity 
—among the severest of pains experienced by man. Its site, radiation and quality 
is the same as occurs in angina pectoris (see p. 837), but it tends to be more severe 
and lasts for hours or even days. Few patients remain motionless as in angina 
pectoris ; most become restless and adopt various positions in an attempt to get 
relief ; some walk about and I have known one patient who ran “ to work off ” the 
pain, and another who proceeded to exercise in a gymnasium in order to relieve the 
“ acute rheumatism ” in his chest. None of these manceuvres brings relief from the 
steady intense pain. Painless cardiac infarction is probably very rare. In some cases 
extreme shock and unconsdousness may be responsible for the early absence of pain, 
which, however, appears when the syncopal state passes off. The pain of past cardiac 
infarction may be forgotten when there is advanced cerebral vascular disease. 

Shock is a common feature of cardiac infarction and all degrees occur, from those 
with symptoms of dizziness, weakness or faintness, sweating and vomiting, to those 
with severe degrees of shock which dominate the whole clinical picture. In severe 
cases there is great weakness ; postural syncope may be the first sjTnptom and this 
may be recurrent unless the patient is recumbent. The skin is pale, cold and moist, 
the face is greyish, drawn and anxious, and the mind is often clear. The skin of the 
extremities shows extreme vaso-constriction, being white or patchily C)’anosed. The 
blood pressure is low and the pulse pressure may be so diminished that a radial 
pulse cannot be felt. Shock may persist for hours or even daj’S. Pain, left ventricular 
failure or a general improvement may emerge as the shock state passes off. 

Heart failure may occur alone or in combination with pain or shock at any time 
during the history of cardiac infarction. In the early stages of the disease heart 
failure usually appears as acute left ventricular failure; indeed the first symptom 
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may be an acute attack of cardiac asthma or even pulmonary edema. Pain is usually 
present but the patient is sometimes overwhelmed by dj-spncca and a history of pain 
may not be obtained until later. Congestive cardiac failure may develop at any tism, 
but usually after an interval of a few days. Cheyne*Stokes respiration is often present. 

Nausea and vomiting are common features of cardiac infarction and may be 
combined with upper abdominal discomfort or epigastric pain. Morphine is often 
responsible for gastro-intestinal symptoms. Arrhythmias frequently develop in cardiac 
infarction, extrasystoles and brief episodes of auricular fibrillation being the com- 
monest, but most patients are unaware of the irregularity and few complain of palpita- 
tion. Auricular or ventricular tachycardia may be parosysmal or persistent and are 
often responsible for serious deterioration. 

Caidnc infarction may or may not produce physical signs. Even with prolonged 
severe pain there may be no abnonoal findings. Fever is common. It is of tmld 
degree and lasts for a few days from the first or second day of the attack. A moderate 
leucocytosis and elevation of the erythrocyte sedimentation rate is usual. Tachycardia 
b often more than can be accounted for by fever and the arrhythmias mentiemed 
above. Including heart block, may be detected by examination of the radial arteries 
and jugular pulses. 

Pericardial friction occurs early in some 10 to IS per cent, of cases, especially 
in those with anterior infarction. It b often fleeting but may persist for days aod 
indicates accompanying pericarditis. Triple rhythm due to the addition of a diastolic 
filling sound (tmrd heart sound) is often audible. It may produce a protodiastolic 
or prcsystolic cadence of sounds, dependbg on the heart rate. It inoicates severe 
muscle damage. 

Shock is indicated by pallor, sweating, peripheral constriction and hypotension. 
When shock is absent, blood pressure may rise initially but tends to bll after 24 ta 
48 hours, and it may return to normal or near normal levels after a varying interval 
of days or weeks. 

Iieart failure is indicated by dyspneea, orthopncea, Cheyne-Stokes respiration or 
pulmonary otdema. A rise of jugular venous pressure is common but adems, Mates 
and hepatomegaly are not usually seen in the early stages. Any of the signs of heart 
failure may be encountered at any stage of the illness, but the signs of shock arc early. 
The signs of corapUcatmg thrombo-embolbm should be sought and may appear at 
any tune, but commonly in the first 3 weeks. 

The electrocardiogram . — The electrocardiogram is of great diagnostic value. It 
is always abnormal in car^c infarction although rarely it may remain normal fora 
few hours after the onset of pain. The ventricular complex is altered in tl^res wjs 
(sec p. 801 ). (1) Large primarily negative waves (Q vvaves) appear in leads rcconhng 
the main left ventriemar potentials, i.e. where R waves exbted before. These patho- 
logical Q waves are usually more than 0-04 sec. duration and may replaw all of the 
QRS or be followed by the remnants of an R wave. The development of Q 
indicates muscle death, hence the change is usually permanent ana is highly speaSc 
since coronary disease is almost always the cause of circumscribed myTScardlal necrosi^ 
(2) Elevation and coving of the S-T s^ment in leads facing the damaged area (ano 
reciprocal d^ression of the S-T segment in remote leads) are due to su^niem 
injury involving the eplcardium and pericardium. S-T elevation b maximal in the 
early phases of the attack and subsiefes after a few days. S-T changes are 
specific for cardiac infarction as Q waves, since the same changes occur in pencarmci 
from other causes. Persbtent elevation of the segment may be due to the develop* 
ment of a ventricular aneurysm. (3) Inversion of the T wave in leads "hem rt » 
normally positive b usual in cardiac infarction. In the earliest days of the attack b- 
elevation may be great and the isoelectric interval reached without the developnie 
of a separate T nave; however, sharp inversions of the T waves appear as the o* 
elevation subsides. T wave inversion mostly occurs in combination with Q 
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and with S-T changes in cardiac infarction. Isolated T ■\\’ave changes arc not specific 
and occur as the result of many varied physiological and pathological changes in the 
muscle; however, when assessed with the clinical features, flattening and inversion 
of the T wave have great diagnostic value. The T waves may become positive after 
recovery and healing of cardiac infarction. 

These pathological cliangcs occur in leads related to the left ventricle and maximally 
in those ‘‘ facing ” the area of infarction, so that it is often possible to determine 
approximately its site and size (sec p. 802). Anterior infarction is indicated by Q, 
S-T and T tvave changes in anterior chest leads and in lead I. When the septum 
is involved, complete Q waves also occur in right anterior chest leads. Posterior (or 
inferior) infarction is indicated by the finding of Q, S-T and T wave abnormalities 
in leads from the left leg, i.e. in leads 11, III and VF, which record potentials in the 
field facing the diaphragmatic surface of the heart. Lateral infarction is diagnosed 
when changes are found in the extreme left chest leads, i.e. V7, CR7 and VL. These 
changes may occur alone or in combination with an anterior or posterior pattern. 

Complications. — ^Throrabo-emboUc phenomena occur in more than one-third 
of necropsy examinations and are a clinical problem in some 15 per cent of cases. 
Phlcbothrombosis in the leg is the most common and is responsible for episodes of 
pulmonary infarction and for massive pulmonary embolism. Systemic emboli may 
involve any organ and arise from ventricular mural thrombi ; however, there is much 
evidence to suggest that arterial thrombosis in the affected organ is often responsible. 
Cercbro-vascular episodes are common. 

The infarcted area of myocardium may bulge, producing a local aneurysm, which, 
if large enough, causes a diffuse pulsation of the chest wall. Occasionally there 
appears to be a double apex ; that due to the aneurysm is usually above and internal 
to the true apex, and a see-saw like movement occurs beUveen the two pulsations. 
Ventricular aneurysms develop soon after the episode of infarction, which is usually 
of the anterior t'ariety, but they do not necessarily influence the outcome. The 
cavity of the aneurysm often becomes partially obliterated by organised clot. Final 
diagnosis depends on radiological examination ; a hump or bulge on the left ventricular 
silhouette which swells in systole is diagnostic. The electrorardlogmm shows the 
changes of cardiac infarction. 

Rupture of the heart at the site of the infarct is not uncommon ; h®mopericardiura 
follows and may cause sudden death. When the ventricular septum is infarcted, an 
internal rupture occasionally occurs, producing a left to right shunt and ultimately 
causing heart failure. The development of a loud sj-stoUc murmur in the mid- 
prxcordium, associated with a rise of venous pressure, is suggestive of a ruptured 
septum. 

“Frozen shoulder” and “the shoulder-hand syndrome” sometimes develop 
after cardiac infarction. Pain frequently occurs in either shoulder at variable periods 
from a few weeks to a few months after an attack of cardiac infarction, and in severe 
farms the shoulder may become stiff, painful and ultimately almost immobiie. Less 
commonly the hand becomes stiff, swollen or shows trophic changes in the skin. 
The fingers become smooth and pale, resulting in a scleroderma-like condition. 
Spontaneous recovery after a variable period is usual. 

Prognosis. — Cardiac infarction is an unpredictable disease. Sudden death may 
occur at any lime and in the mildest cases, whilst others who are gravely ill during 
the acute stage may survive to live manyyears. There is no agreement about mortality 
rates but probably 25 per cent, die in the first attack ; however, this figure is consider- 
ably lower for those receiving early, competent treatment. The greatest mortality 
occurs in the first 48 hours and remains high during the first 7 to 10 days. After 
3 weeks there is an excellent chance of rccovciy from the immediate illness provided 
that there are no signs of heart failure. 

Prognosis is adversely affected by increasing age, but sudden death from cardiac 
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infarction under the age of 40 is not uncommon. The prognosis for patients with a 
mild attack is relatively better than for those with symptoms and signs in addition 
to pain. The persistence of the shodk over 24 hours is a grave sign and fetv recorer 
when shock continues for more than 2 days. The early development of congestive 
heart failure is serious ; however, many patients show a slight rise in venous pressure 
or signs of mild left ventricular failure for a few days, which does not ncccssaniy 
affect the outcome. The disappearance of triple rhythm during the early weeks 
indicates improving ventricular function and a better prognosis than in those patients 
with a persistent third heart sound. Transient arrhythmias are common and prognosis 
is not adversely affected, but a persistent irregularity, especially when due to multiple 
ventricular ectopic beats, ventricular tachycaroia, heart olock or auricular libnllation, 
b of grave significance. 

Pulmonary infarction and other thrombo-cmbolic manifestations often cause 
deterioration and may adversely affect the outcome at any time during the first 3 
weeks. 

Hypertension and preceding angina pectoris do not materially^ alter prognosis, 
hut a history of previous cardiac infarction does. The site, duration and intensity 
of pain, unless associated with shock, does not affect prognosb ; nor does the anatom- 
ical she of the cardiac infarction. 

As in all forma of ischsemic heart disease, women do better than men. The 
outlook improves with each week that passes free of complications, but after recovery 
from the acute illness, the ultimate prognosb depends on many factors. Prognosis 
b favourable when heart failure, cardbc enlargement, triple rbrthm, hypertension, 
diabetes mellitus, obesity and angina pectons arc absent, and when the deciro- 
cardiogtam shows recovery of the S-T segments and T waves. Under such dreum* 
stances many years of good health arc probable, but the development of a farther 
attack of infarction is always possible and unpredictable. _ 

Treatment. — Treatment of cardiac infarction b based on fourprindples: (1)^® 
relief of pain, (2) the treatment of shock and heart failure, (3) the reduction of caroisc 
work and (4) the prevention and treatment of complications. Immediate “ 
indicated at the onset and the patient should be moved to bed as soon as possible. 

Morphine is usually required to relieve the pain, but it should not be given 
routinely, and when the pain is slight a milder analgesic may be sufficient. Morptoe 
should be riven subcutaneously in doses of gr. i to J, and if the pain 
severe gr. | in 5 ml. of sterile water may be given slowly into a vcio, foUo'vcd by 
subcutaneous doses of gr. Jatintervabof 1 to 2 hours if severe pain persbls. Vonu^tog. 
depression of respiration, and disturbances of the bowel are often due to momnine , 
synthetic morphine substimtes, which have few side effects, may therefore be useo 
with advantage after the initial relief of pain. ^ • k . 

Shock passes off under the influence of rest and morphine in most paOenB. but. 
in some it is more severe and persistent. When acute hypotension b responsible for 
giddiness or syncope, patients must be nursed flat unless left ventricubr failure 
when a more upright posture b necessary. Persistent sho<i carries a very mg“ 
mortality ; transfusions of glucose, plasma and blood have been advocated but they 
are of little value and may cause acute pulmonary tedema. Adrenaline and ephedntie 
raise systemic arterial pressure but tend to cause ventricular tachycardia or ventneuiar 
fibrillation and should not be used. The newer pressor amines act directly 
pheral vessels without increasing myocardi^ irritability and should be med it the 
shock state persists for more than 24 hours. Noradrenaline may be given 
intravenous drip infusion, sufficient dilution ^ing obtained by adding 4 ml. of 1 : 
noradrenaline to a litre of isotonic 5 per cent, dextrose. If hypotension persists tw 
concentration of noradrenaline may be increased to avoid the administration ot 
great a volume of fluid. The infusion may be continued for hours or days an i 
rate, concentration and duration judged bj’ therapeutic effects. 
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Heart failure of any type and severity should be treated \vith a low salt diet and 
mercurial diuretics. AminophylHnc given as a suppository at night may help to con- 
trol nocturnal attacks of dyspneea. Digitalis should be used for congestive heart 
failure in cardiac infarction, but it is adrisable to give other methods a trial first 
unless the severity of the condition demands its immediate use. (For treatment of 
heart failure, see p. 812.) 

Arrhythmias are often transient and do not then require special treatment. ^Vhen 
extrasystoles are frequent quinidine in doses of gr. 3 or 5 four times a day may abolish 
them and prevent the development of a more serious arrhythmia. Ventricular tachy- 
cardia requires immediate treatment ; 5-gr. doses of quinidine by mouth are given 
every 2 hours and if there is no response in 12 hours, the dose should be doubled. 
Intravenous quinidine or procaine amide may be used in the most serious cases, 
and, where possible, administration should be checked by serial electrocardiograms 
so that the drug may be discontinued immediately on restoration of normal rhythm 
(see p. 828 for details). 

When pain and shock have been relieved, a full assessment of the patient's condi- 
tion and home circumstances can be made. Gravely ill patients with shock or heart 
failure are best treated in hospital ; others may be treated at home provided that 
there is freedom from domestic and business worries, and adequate nursing help is 
available. 

Most patients require from 4 to 6 weeks bed rest, depending on the severity of 
the attack. From the physical point of view', the difference between complete and 
modified bed rest is slight, but morale and mental rest are benefited by the less 
exacting regime. Complete bed rest also increases the risk of peripheral thrombo- 
embolism. The recognised hazards of prolonged complete bed rest have led to the 
advocation of armchair treatment during recent years. This method has its dangers 
and there appears to be no sound reason for abandoning bed rest provided that it is 
intelligently carried out. It is therefore recommended that (1) all cases rest in bed 
forat least 4 weeks and ideally none should return to work before 12 weeks. (2) Mild 
and moderate cases with no shock, no heart failure, no cardiac enlargement are 
allowed to use a commode, feed, wash and shave themselves and sit out of bed for 
short periods. After the tWrd or fourth week, activity should be steadily increased. 

(3) More seriously ill patients should be rested in bed for 6 weeks or more if necessary. 

(4) Shocked patients should be nursed recumbent until the arterial pressure rises, 
whilst those with heart failure should be nursed in a more upright position. It is 
emphasised that at all stages the clinical condition of the patient should determine 
the nursing regime, the length of rest and the rate of conviescencc. 

Diet . — It is advisable to reduce the diet below 1000 calories daily for the first 
week in all cases. Thereafter more food is allowed but the separate meals should be 
small. Salt should be restricted to less than 1 g, daily in all patients with hyper- 
tension or any evidence of heart failure. 

Constipation may become a problem and strenuous defsecation should be avoided 
by the use of liquid paraffin. Acute retention of urine is not uncommon in the 
elderly, and it is often advisable to allow elderly parients to sit out of bed for micturition 
during bed rest for cardiac infarction. 

Anticoagulant Therapy. — In a disease where intravascular clotting is an essen- 
tial part of the pathology and w'here thrombo-embolism is responsible for most of 
the complications leading to a high morbidity and mortality, there are strong theoretical 
reasons for using anticoagulant therapy and there is now abundant evidence of its 
value in the treatment of tlirombo-cmbolic disease. The aims of anticoagulant 
therapy in cardiac infarction are the prevention of peripheral venous thrombosis and 
consequent pulmonarj' embolism, the prcA'cntion of intracardiac mural thrombosis 
and consequent arterial embolism and the prevention of further thrombotic occlusion 
in coronar}’ vessels. It is probable that these »ms are in part achieved without undue 
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risk of hsmorrhage if anticoagulant treatment is correctly regulated in an institudon 
\ritli adequate pathological services. Anticoagulant therapy should be used for cases of 
cardiac infarction where there is continued shock, heart feilure or evidence of exten- 
sive muscle damage as judged by fever, sedimentation rate and the electrocardiogram. 
It is not indicated in nuld eases and when there is a possible pre-easting source ol 
hemorrhage, e.g. peptic ulcer and drrhosis of the liver. In most cases where urgent 
treatment is indicated, heparin is used for 48 hours and one of the oral preparations 
for reducing blood prothrombin is admiiustered concurrently and then continued for 
4 to 6 wcel«. In less urgent cases the heparin may be omitted. 

Heparin is the best anticoagulant drug available; it is effective within minutes 
of intravenous injection and when disconrinued the coagulability of blood retunis 
to normal in a short time. The necessity for frequent parenteral administration and 
its high cost are dmd\'anUge3. Administration is regulated by estimates of the 
coagulation time which should be prolonged to tivo or three times the normal. For 
sliort-term use before one of the coumarin drugs is effective, heparin is best given 
bj; intravenous injection in doses of 50 mg. (5,0(K) units) every 4 hours. Intramuscular 
injections may be given twice daily for a prolonged period in doses of 100 to 150 mg., 
and the immediate pain of injection may be abolished by the addition of 2 ml. of I 
per cent, procaine to 1 ml. of heparin, but delayed discomfort and extensive bruismg 
at the site of injection are common and a serious disadvantage, Ovcrdosage_ with 
heparin may be corrected immediately by 50 mg. of protamine sulphate given tntrs- 
vcnously or by a transfusion of whole fresh blood. _ 

Coumarin drugs affect the production of prothrombin by the liver and thereby 
prolong the prothrombin time of plasma, but tney do not materially alter the coagula- 
tion time of whole blood. These drugs have the great advantage of being effectne 
when given by mouth. Disadvantages ate the necessity for control of administrauon 
by frequent estimation of prothrombin time, their relatively slow action and slow 
efimination. These drugs snould not be used in the presence of liver disease, kidney 
disease or a serious blood dyscrasta. 

Dicoumarol has been largely superseded by ethyl biscoumacctate (Tromexan; 
and phenylindancdione fDindevan) which have a more rapid action and are more 
easily controlled. A daily estimation of prothrombin time should be made 
tlie next dose is administered. Prothrombin time is estimated by the Quids methots, 
in which oxalated blood plasma is mixed with an excess of calcium ion and an exce^ 
of thromboplastin. The clotting time is prolonged in proportion to decrease in 
conwntration of prothrombin. In all cases the prothrombin time should be estimated 
before treatment, the normal is between 12 and 17 seconds and a safe therapeuuc 
level is achieved when this is prolonged from 2 to 2-5 times, which coijesponas 
a prothrombin level of IS to 30 per cent. Average doses for patients of medium weign 
are as follows : Dicoumarol 300 mg. first day, 200 mg. second day and tnwracer 
SO to 200 mg. depending on prothrombin times- Ethyl biscoumacetatc 1500 
first day and thereafter 300 to 900 mg. Phenylindancdione 200 mg. on the first day 
and 50 to ISO mg. thereafter. Division of the daily dose produces a more even 
lowering of the blood prothrombin. t 

Inspection of a daily urine specimen for red cells is a useful adjunct to contro 
by prothtorabin time. Hsmorrnage due to overdosage is treated by 
necessary. Viuimin K, oxide is an effective antidote ; prolonged prodirom^bin tun 
may be raised in 6 hours by an intravenous, or more slowly by an oi^ dose of 2w 
Some physicians advocate the use of anticoagulants over long periods wth wee y 
estimations of prothrombin time. The results are difficult to evaluate and the hazar 
considerable. 

7'reatment op Complications. — PhlebotJtrombom in the legs, with or 
accompanying pulmonary infarction, is an indication for anticoagulant merapy \ 
above). The treatment of periphery arterial embolism or thrombosis depen s 
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the site and severity of the resulting ischannia (see p. 925). There is no treatment 
for ventricular aneurysm. 

Shcnilder-hand syndrome causing pain and stiffness tends to become permanent 
but many mild cases recover spontaneously or with the help of physiotherapy. A 
short course of cortisone in doses of 50 to lOO mg. by mouth cures some more resistant 
cases ; when this fails, procaine block of the stellate ganglion is indicated. 

Management after toe Acute Attack. — Convalescence should be from 4 to 6 
weeks. The degree of activity permitted thereafter depends entirely on the assess- 
ment of the climcal condition and its relation to the social and economic status of the 
patient. Many patients are able to return to their previous occupations and should 
be encouraged to do so. It is advisable to continue tvith small meals if there is a 
tendency to obesity. Smokers should reduce their tobacco consumption. Alcohol 
should not be prohibited. It is customary to advise moderation in all things and to 
reduce physical actisdties, but most patients are benefited by following their personal 
inclinations for work, exercise and leisure activities. There is evidence that restriction 
of activities beyond that imposed by diminished cardiac reserve not only fails to 
prevent further deterioration out may even hasten it. Angina of effort or heart failure 
require treatment and often cause pennanent incapacity. The physictan should 
maintain an attitude of optimism tempered by intelligent explanation and above all 
he should never cause unnecessary anxiety. 

ACUTE CORONARY INSUFFICIENCY 

Acute coronary insufficiency is not a clearly defined clinical syndrome ; the term 
is used to indicate an acute disparity between the supply of oxygen and the demands 
of the myocardium, which is more prolonged than in angina of effort. On the other 
hand it excludes ^e clinical syndrome of acute coronary occlusion with cardiac 
infarction which is more severe and pemunent. In acute coronary insuffidency the 
emphasis b on sudden abnormal increased demand or a sudden fall in blood supply 
due to factors other than complete coronary oedusioo. 

Pathology^— There is usually some degree of coronary atherosclerosis ranging 
from normal to severe, but there b no fresh thrombouc occlusion. Subendocardial 
necrosis or small patches of necrosis in deep layers of the muscle are usual, but 
massive necrosis involving pericardium and endocardium is not seen. Mural throm- 
bosis and peripheral emboli do not occur. 

Etiology. — The sudden diminution of blood supply or greatly increased cardiac 
work required to produce acute coronary insuffidency is usually due to some degree 
of coronary disease associated with one or more of the following conditions : (1) 
Hsemorrhage and other causes of shock and hypotension, (2) acute heart failure, 
(3) asphyxia and especially carbon monoxide poisoning, (4) acute severe pulmonary 
dbease, (5) pulmonary embolism, (6) unusually severe effort or great emotional stress, 
(7) paroxysmal tachycardia and (8) acute hypertension. 

Symptoms. — Pain is the usual symptom as in other manifestations of cardiac 
bchjemia ; it lasts longer than in angina pectorb and it may occur under a variety 
of circumstances depending on the immediate cause. Shock, heart failure, fever and 
leucocytosis are not present. There are no signs of acute coronary insufficiency 
per se, but the signs of an associated precipitating cause may be present. 

The electrocardiogram . — The electrocardiogram shows similar changes, but of 
greater magnitude than those found daring an attack of angina pectoris. Great 
depression of the S-T segments in left ventricular leads b usual. T waves may remain 
flat or inverted for a few days after the attack. Pathological Q waves do not occur. 

Prognosis largely depends on the nature of the immediate cause and whether 
there b evidence of severe coronary arteiy disease. The same general factors deter- 
mine prognosb as for angina pectoris of effort. 
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Treatment. — During the attadt trinitrin should be given as for angina pectom 
(see p. 840), but it is usually .ineffective and morphine may be necessary for tie 
relief of pain. Heparin 50 mg. should be given intravenously and continued io 
similar doses every 4 to 6 hours for 48 hours. A full course of anticoagulant therapy 
should be given in those cases where a history of increasing angina precedes tae 
attack of insufficiency and therefore suggests impending infarction. The predpitating 
cause, e.g. ansmia or hypertension requires treatment. A short period of bed rest 
is advisable. 


HYPERTENSIVE HEART DISEASE 

Heart disease is the cause of death in approximately 75 per cent, of patients widi 
established high blood pressure. In the great maiority of cases the hypcrtcasioa is 
of the essential and so-called benign variety. The transitions from asymptoimdc 
systemic hypertension to compensated cardlo-vascular hypertrophy and final de- 
compensation is slow and mostly insidious, though sometimes interrupted by more 
or less acute cardiac or cerebral episodes; the point at which the heart becomes 
diseased is usually indefinable. The subject of hypertension is dealt with elsewhere. 

Etiology and Pathology. — The jetiology of hypertension is discussed on pp. 
907, 903. Systemic hypertension is due to an increased total peripheral resistance 
with a normal cardiac output; the ivork of the left ventricle is increased, wHch 
leads to compensatory hypertrophy, and in the course of time dilatation of the ventricle 
occurs. 

Disease of the heart in hypertension is essentially disease of the left rentnue. 
The ultimate failure of compensatoiyr hypertrophy is probably due to failure rf the 
coronary areulatlon to meet an increasing demand. Hypertension appears to accelerate 
the development of coronary atheroma which is present in all cases of long-atanouij 
hypertensive heart disease. 

At necropsy there is hypertrophy of the left ventricle and the whole arterial syst^ 
In the majotity of cases there is coronary atheroma and the myocardium shows varying 
degrees of ischsmte damage ranging from widespread fibrosis to more localised areas 
of infarction. 

Clinical Features. — Cardiac symptoms are absent during the compensated stages 
of hypertension unless coronary scferosb causes angina pectoris (see p. 837). During 
the phase of decompensation the symptoms arc those of left ventricular failure ano 
congestive cardiac failure (see p. 806). The onset of heart failure may be shown by 
increasing effort dyroncca or ^ paroxysmal dyspnoea which is frequently 
nocturnal variety. Cardiac pain is often present and symptoms suggesting cardiac 
infarction may precede those of heart failure. 

Examination during the compensated phase of hypertension shows varying degrees 
of arteriopathy in the fundus oculi, thidtening of radial and brachial arteries, m 
apical impulse suggesting left ventricular hypertrophy, a loud second heart solin'^ 
sometimes an awticulat gallop sound, occasionally an aortic diastolic monour afl 
always arterial hypertension. When heart failure has developed there is usually 
cardiac enlargement, a less forcible apex beat which, however, retains some of me 
sustained heave of hypertrophy, triple rhythm or a summation gallop, a 
apical systolic murmur due to fuocrional mitral incompetence, together wth tb 
signs of pulmonary or systemic congestion in varying degrees. The blood 
usually remains elevated, but as heart hiilure increases, the pulse pressure f«Ia 
to a greater drop in systolic pressure than in the diastolic level- Pulsus alterom 
may be present and Cheyne-Stokes respiration is common in the late stages. AimW 
fibrillation occurs in about 25 per cent, of patients with hypertensive heart failwe. 
In attacks of severe left ventricular failure and in the terminal stages of conges v 
cardiac failure, extreme peripheral constti^on may occur. 
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Radiographic examination reveals varying degrees of pulmonary congestion when 
there are symptoms of left ventricular failure. The aorta tends to become “ un- 
folded ”, causing a widening of the superior mediastinum ; the aortic “ knob " is 
unduly prominent and there are often scattered flecks of calcification in the wall. 
The left ventricle is enlarged and best seen in the left oblique view. 

The electrocardiogram shows v'arjing degrees of left ventricular hypertrophy 
associated with ischemic changes. Characteristically the R waves in lead I, VL 
and V5 to V7 are tall and associated with some degree of S-T depression and T wave 
flattening or inversion in the same leads. In late stages left bundle branch block b 
common or the R waves become lower in voltage (see electrocardiogram of left ven- 
tricular hypertrophy, p. 800). 

Diagnosis depends on the finding of raised blood pressure together with the 
signs of cardio-vascular hypertrophy. Gross hypertrophy of the left heart in the 
absence of the signs of valvular disease is generally due to systemic hypertension. 
When the signs of heart failure have supervened diagnosis may be more difficult, 
since the arterial tension tends to fall and the powerful thrust of a hypertrophied 
left ventricle diminishes. However, in such cases the diastolic tension usu^y remains 
elevated, whUst retinopathy and thickened brachial vessels indicate long-standing 
hj’pertension. Systolic murmurs may suggest organic mitral incompetence but the 
rabed arterial tension and the clinical and electrocardiographic evidence of gross left 
ventricular h^ertrophy indicate the true nature of the condition. Similar criteria 
serve to distinguish the cause of an early diastolic murmur associated with severe 
hypertension from that due to organic aortic incompetence. Angina pectoris associated 
with hypertension must be differentiated from caraiac pain due to other causes. 

Prognosis. — During the compensated stage of hypertension the prognosis b 
worse in males than in females, and b adversdy affected by high diastolic levels of 
pressure, evidence of myocardial dbease and impaired renal function. When breath- 
lessness develops the prognosis depends on the degree of cardiac damage ; the piesence 
of cardiac pain and evidence of ischaemia are adverse factors and triple rhythm, great 
cardiac enlargement, pubus altemans and attacks of paros>‘smal d}*5pQcsa, occurring 
in spite of treatment, arc of grave import. 

Treatment b required for the hypertension and for heart failure when thb is 
present. The treatment of hypertension is dbcussed on pp. 911, 916. It b em- 
phasised tlat attempts to lower blood pressure with the various hypotensive agents 
and a low salt diet should be made after the development of heart failure or even 
when there is evidence of ischzmic disease in the myocardium, for hypertension is 
the fundamental error responsible for the disease. Heart failure should be treated 
on the lines indicated on p. 812. Regular periods of rest are advisable and 
an attack of cardiac asthma should be followed by a few days of bed rest. A low sodium 
diet (see p. 812) is probably the most satisfactory method of controlling both hyper- 
tension heart failure and the setioa of the methoniata kalids drags is potentiated 
by a low sodium regime. Acute left ventricular failure is best treated with morphine, 
aminophylline, oxygen if there b central c^'aoosis and a mercurial diuretic; a vene- 
section of 250 to 500 ml. should be earned out if other methods are not rapidly 
effective ; parenteral methonium halide has been tried with good effect in acute left 
heart failure, but further experience is necessary before this treatment can be satis- 
factorily assessed. Digitalis (digitalis foUa gr. 1 twice daily) should be given to 
patients with hypertensive heart failure and maintained indefinitely irrespective of 
rhythm. 

PULMONARY HEART DISEASE 

Synonym. — Cor Pulmonale, 

Pulmonary heart dbease may be defined as a disorder of the right heart, consequent 
upon dbease of the lungs and of the pulmonary vasculature. It may be subdivt'*'''' 
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into acute, subacute and chronic forms. Chronic pulmonary heart disease Is cominoa 
and may be due to lung disease, inducting bronchitis and emphysema, fibroid lung 
and pneumoconiosis, to vascular disorders of tlic lungs or to kyphoscoliosis. Acute 
pulmonary heart disease is due to massive pulmonary embolism and the subacute 
form to lymphatic or embolic carcinomatosis. 


ACUTE PULMONARY HEART DISEASE 

Synonym. — Acute Cor Pulmonale. 

DeQnitiati, — Acute pulmonary heart disease may be defined as a cardiac and 
circulatory disturbance resulting from rapid obstruction of the pulmonary circulnion 
by one or more massive eznboti. 

Etiology. — ^The immediate cause is sudden obstruction of the pulmonary artery 
by a large clot, which has become detached from its site of formation cither in the 
systemic veins or in the right heart. Prolonged bed rest predisposes to the_ formation 
of dots, particularly in the leg veins. The thrombi in the calf muscle veins, giying 
rise to pulmonary emboli, may be locally asymptomatic or give rise to only minor 
symptoms (phlebothrombosis) although sometimes there is local tenderness, swelling 
and redema. Pulmonary embolism may oemr after operations, especially pelric and 
abdotiunal, fractures and other serious injuries, and is most common in tut second 
and tliird post*operative weeks. It may follow childbirth. Chronic congestive hMrt 
failure may be complicated by pulmonary embolism, since the poor peripheral arral^ 
tion encourages the formation of dots, but pulmonary embolism is also assopatw 
with heart disease without failure, especially cardiac infarction, trhere redurton of 
dotting time seems to be a predisposme factor. It may occur in patients with 
dnoma, especially of the stotnadi, and tvfth hsmatologicjS dbeascs. The act of strain- 
ing at stool may sometimes be the immediate precipitating cause of displacernent of 
the clot into the circulation. . 

Pathology.— The deep veins of the calf muscles arc the commonest source or 
pulmonary emboh. Less commonly the pelvic veins may be the source or the chambets 
of the right heart. 

Pulmonary emboli causing severe cardiac and circulatory disturbance^ arc uri;' 
and obstruct the main pulmonary artery and its branches. The large siie of the 
embolus is caused by coiling up of a long thrombus into a compact mass after detach* 
ment from its site of formation. A common site of lodgement is the bifurcation ot 
the pulmonary artery with complete occlusion of one branch and partial orausion 
of the other. In otlver cases, in which death rapidly follows the symptoms of emboiisin, 
complete or almost complete occlusion of the main pulmonary artery has tak^ place. 
The obstructing pulmonary em^Ius may or may not be all of the same age, being m 
some cases formed of repeated smaller emboli and in others enlarged by local tlirom- 
bosis. Smaller pulmonary emboli, insufficient to obstruct the main pulmonary 
trunk, seldom mve rise to serious general cardio-vascular disturbances, although Uief 
often cause pulmonary infarction. 

If the patient survives the initial pulmonary embolism, pulmonary infarction may 
develop, depending on the site and size of vessel obstructed and the collateral 
tion to the segment of lung involved. Embolism is more likely to give rise to 
in the presence of pulmonary venous congesdon from heart failure. Acute pulinopary 
heart disease, however, usually occurs w&out the development of pulmonary jniarc' 
tion, since the patient may die before Uie infarct develops. 

The cardiac and dtcuhtory effects of massive pulmonary emboUam arc , 
mechanical circubtory obstruction and to myocardialischrcmia. It has been ^nia 
that, in order to cause circulatory embarrassment, 50 to 70 per cent, of the " 
sectional area of the pulmonary arterial tree must be cut off. When this occurs, 
output from the right heart is dunlnisbed with diminution of venous return to 
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left heart and consequently the left ventiicular output also falls. At the same time, 
acute right heart strain develops with dilatation of the right heart and a rise in systemic 
venous pressure. Myocardial ischsmia resulting in subendocardial necrosis, most 
severe in the left ventricle, is probably the result of diminished coronary flow {i.e. 
acute coronary insuffidency) resulting from a fall in left ventricular output and 
systolic pressure, assodated with arterial anoxremia, due to pulmonary asphyxia. 
Reflex coronary arterial spasm may also play a part in the production. 

Symptoms. — ^The onset of massive pulmonary embolism is sudden. In some 
cases, however, smaller emboli precede the massive embolism and in these pre- 
monitorj' symptoms may be present. 

The patient often complains of chest pain, frequently very severe, similar in type 
and distribution to that of cardiac infarction. This is accompanied by acute dyspncea 
or techypneta. In addition there may be faintness, dizziness, restiessness, mental 
apathy or convulsions. Sometimes the pain is abdominal rather than substemal. 
Occasionally there is hsEmQpt)’sis and in some palpitation from an assodated paroxj's- 
mal arrhythmia. The symptoms vary widely from case to case and may be relatively 
mild. 

On examination there are usually signs of acute circulatory failure and shock, 
with a rapid, thready pulse, low blood pressure, pallor, coldness and sweating. In 
some cases de^ blacfc-blue cj’anosis may be present from pulmonary asphyxia, which 
IS probably reflex in origin. In contrast to Ae systemic hypotension, resulting from 
inadequate venous return to the left ventride, in the right heart there are sl^ of 
pulmonary hypertension with systemic venous congestion. Triple rhythm, best heard 
at the left ster^ edge or in the epigastrium ts often present. Tiie pulmonary second 
sound may be accentuated. There may be dilatation of the pulmonary artery, trith 
a ^tolic murmur and thrill in the pulmonary area. The iu^lar venous pressure is 
raised and often assodated with acute engorgement of the uver. 

If the patient survives the massive pulmonary embolus, signs of pulmonary in- 
farction may develop. There is usually pyrexia and leucocytosis : there may be 
pleural pain related to the side of the infarction : there may be cough with expectora- 
tion of bright red frothy sputum. Examination may reveal signs of consolidation 
over the ii^arcted area, sometimes accompanied by a pleural rub and there may be 
a pleural effusion, which on diagnostic aspiration is found to be blood-stained. The 
clinical picture, however, varies considerably and neither pain, cough nor hasmoptysis 
is necessarily present. 

The electrocardiogram in massive pulmonary embolus usually shows a deep S wave 
in standard lead I and a Q wave with ini’crsion of the T wave in lead III. In the 
V leads there is inversion of the T wave from VI to V4, while in some cases transient 
right bundle branch block may develop. These signs may persist for days or weeks. 
With smaller emboli, on the other hand, tbeelectrocardiogram usually remains normal. 

Radiography . — ^The hilar shadows be prominent and the main pulmonary 
artery large. In addition there may be evidence of pulmonary infarction with a 
triangular, ovoid or irregular shadow in the lung fields, often accompanied by a pleural 
effusion. 

Diagnosis. — Collapse, prscordial pain, dyspncea, tachycardia and cyanosis in a 
patient confined to bed after an operation, delivery or during a medical illness should 
at once suggest the diagnosis of massive pulmonary embolus. The diagnosis becomes 
even more probable if signs of phlebothrombosis or thrombophlebitis are present in 
the veins of the calf muscles. If, added to this, there are signs of right heart strain 
with elevation of the jugular venous pressure and characteristic electrocardiographic 
changes, then the diagnosis of acute pulmonary heart disease is established. 

The differential diagnosis from cardiac infa^ion may be difficult, since pulmonary 
embolus may complicate cardiac infarction and since either may occur post- 
openitively. The electrocardiogram is usually diagnostic, but some cases of posterior 
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cardiac infarction may be difficult to differentiate in the electrocardiogram from scuts 
pulmonary heart disease. The development of localising signs in the lung of pul- 
monary embolus may help to establish tbe diagnosis. Other conditions, which must 
be cxclTided, are pneumonia, pleurisy, post-operative shock and an acute abdominal 
emergency. 

Prognosis, — The prognosis after massive pulmonary emboUsm resulting la acute 
pulmonary heart disease is extremely unfavourable anef death occurs in o\er 80 per 
cent, of patients. Death is usually delayed for a number of hours or days, but uuj 
take place within a few minutes. Smaller emboli seldom cause death, but these are 
occasionally the precursors of larger emboli, which may prove fatal. In patients 
who survive a massive pulmonary embolus, the thrombus may undergo orgamsation 
and recanalisation. 

Treatment. — The most important aspect of treatment in massive puImoM^ 
embolus and acute pulmonary heart disease is prophylactic treatment. Unnecessarily 
prolonged periods of bed rest should be avoided and frequent clianges of posture 
with leg exercises enwuraged in chronic bed-ridden patients. In surgical cases, gentle 
handling at operation of the veins draining the Imvcr extremities and avoidance of 
tight bandages obstructing the venous return are desirable. Since heart failure seems 
to predispose to venous thrombosis and pulmonary embolism, energetic and prompt 
treatment of failure may ward off these compliations. If calf vein thrombosis develops 
and is recognised, a constant waich should be kept for the signs in any chronic bed- 
patient — two main forms of treatment arc available, medical and surgical, in order 
to help to avoid pulmonary embolism. Anticoagulants may be given in ordw to 

E revent extension of the venous thrombus, or in cases where pulmonary embolus 
as already occurred to prevent growth of the pulmonary embolus by local tnrombmis. 
The principles aitd details of anticoa^lant therapy have already been discussed (see 
p. 8+7), and treatment is usually continued for 3 to 4 weeks. 

Surgical treatment is by ligation of the femoral or common iliac veins or tvtn 
of the inferior vena cava. This treatment is usually reserved for cases of recurrent 
embolism and where anticoagulant treatment is contraindicated. 

Treatment of pulmonary embolism itself largely consists of supportive tncMurw 
to tide the patient over the acute emergency. The patient should be nursed flat m 
order to encourage cerebral circulation in the presence of a low blood pressure. 
Oxygen should be given cither by B.L.B. mask or in sn oxygen tent. Papara^e 
hydrochloride (0 03 g.) intravenously has been recommended, but it is tfeubtful 
it dilates the pulmonary artery. Venesection is contraindicated, since reducoon ifl 
systerruc venous pressure docs nothing to rdicve the cause, namely obstruction to 
right ventricular output. Surgical removal of an embolus from the main pulinona^ 
artery fTrendclcnburg operation) can only be carried out if a highly trained team u 
available and the operation carries a mortality of about 90 per cent. 

Acute pulmonary heart disease may rarely be caused by fat embolism, resulting 
from the entrance of fat globules into the systemic veins. The comraonest cause 
fat emboUsm is fracture of a long bone; orthopadic operations, blast 
bums may sometimes be responsible. Usually the fat globules are small and obstmct 
the smaller pulmonary or cerebral arteries, ^metimes, however, a large ac^un o 
fat may obstruct the main pulmonary artery with the production of acute pulmonary 
heart disease. 


AIR EMBOLISM 

The sudden entrance of air in large quantities into the systemic veins often 
in death from heart failure. The omimonest causes of air embolism are operatio 
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on the neck, diagnostic or therapeutic procedures involving air insufRation, such as 
tubal insufflation or pneumo-pentoneum. The air entering the right heart, impedes 
the action of the right ventricle by its compressibility and may block the main pul- 
monary artery or result in widespread embolism of the pulmonary arteries and 
arterioles. Death results from acute right heart failure with low cardiac output and 
anoxremia. 


CHRONIC PULMONARY HEART DISEASE 
EMPHYSEMA HEART DISEASE 

Etiology. — Chronic bronchitis is largely a disease of middle-aged men and hence 
heart disease due to chronic bronchitis ana emphysema shows a similar sex and age 
incidence. The incidence of right heart disease in emphysema is difflcult to assess, 
but it is probable that it occurs in between one-third and one-half of patients. 

Pathogenesis . — Pulmonary hypertension . — Fixed structural changes in the pul- 
monary vascular bed, which increase its rigidity or reduce its cross-sectional area, 
have previously been considered to play the major part in the production of high 
pulmonary arterial pressure in emphysema. Recently, however, by means of cardiac 
catheterisation studies, the high resting pressures recorded during cardiac failure 
have been ahoivn to be transitory and reversible. Permanent structural changes, 
therefore, cannot alone be responsible for the transient high pressure, although Uiey 
almost certainly play some r6le in maintaining the moderate pulmonary hypertension 
seen at rest in patients not in congestive cardiac failure. 

Functional factors must therefore be considered in the mechanism of production 
of pulmona^ hypertension in chronic bronchitis and emphysema. It is probable 
that anoxia is an Important factor causing pulmonary hypertension, since the arterial 
saturation with oxygen is decreased when patients are in congestive cardiac failure 
and have raised right ventricular pressures, but, with recovery from failure, the 
saturation returns to a higher level as the pressure falls. The blood volume in 
emphysema heart disease increases during congestive failure and decreases on re- 
covery and it is possible that this may contribute to the production of transient pul- 
monary hypertension. Variations in the pulmonary blood flow in emphysema may also 
influence the height of the pulmonary vascular pressure. The pulmonary arterial 
pressure rises during exercise as the cardiac output increases, whereas in normal 
subjects, little alteration in pulmonary arterial pressure results from changes in blood 
flow. At rest, however, it is unlikely that levels of flow are high enough to be directly 
responsible for the production of pulmonary hypertension. The extent to which 
neurogenic activity influences circulation through the pulmonary vascular bed re- 
mains uncertain, but there is evidence suggesting that it could play an important 
rSle. 

Cardiac output . — ^Normal or even increased cardiac output is present in heart 
failure secondary to lung disease and is one of the features distinguishing it from left 
ventricular failure (see p. 809). The arteriovenous difference usually remains 
normal and the cardiac output is therefore appropriate to the raised level of oxygen 
consumption present in these breathless patients. 

Symptoms. — The clinical diagnosis of the onset of cardiac complications in 
chronic bronchitis and emphysema is a matter of considerable difficulty, since symp- 
toms due to emphysema heart disease are gradually superimposed upon those of 
pulmonary emphysema. 

Three major patterns of onset of pulmonary symptoms are met. There are those^ 
who have been subject to repeated episodes of winter colds and “ bronchitis " ' ’ 
gradually increase in severity and begin to recur each year. Some date_ ■ 
toms from a specific respiratory illness, usually described as “ pneumonia ”, 
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give a long history of asthma with the gradual development of a persistent coush. 
Regardless of the type of onset, the symptoms become similar in all patients tilth 
increasing severity of their pulmonary disease and the gradual development of cardiif 
complications. They liave a round>th^car cough, usually productive of sputum, 
and increasing dyspncca on exertion. Tneir exercise tolerance varies considerably: 
cold weather, fog and minor respiratory infections all increase their dyspncca ; patients 
subject to asthma, however, may be most incapacitated in the summer. Giving to 
interference with the normal oxj’genation of the blood, they gradually become cyan* 
osed. As the disease progresses, lecurrent acute exacerbations of bronchitis incapad- 
tate them more, until each exacerbation is attended by an attack of severe anoxia 
and frank congestive cardiac failure. Many patients die within a year of the ocs« 
of failure. 

Physical signs of pulmonary hypertension may be partly obscured by those of 
emphysema. Oning to the anatomical changes in the thoracic cage usuallyassodatcd 
with emphysema, chnical estimation of the cardiac sixe is usually impossible. For 
the same reason heart sounds are faint over the prrccordium and an accentuated pul- 
monary second sound is heard only rarely. Forceful pulsation in the cpigaspium, 
suggesting right ventricular hypertrophy, is often present. By auscultation in the 
epigastrium it is sometimes easier to detect the tnple rhythm of failure than oitr 
the pwEcordium. The presence of a palpable liver should not be considered a aga 
of venous congestion, since most of these patients have a low diaphragm- 

The general clinical picture of patients vvith emphysema heart disease is well 
knoun. They have a dusky blue cyanosis and in some cases mild curvature of the 
finger nails is present. Obvious clubbing usually signifies more pulmonar^aAsIogy 
than mere chronic bronchitis, t.g. bronchiectasis or fibroid changes. Their con* 
versation is often punctuated by laboured breathing. Their thoracic cage is ba^N 
shaped and its movements limited. On ausculution of the chest, there My_ Designs 
of bronchial obstruction with uddespread rfi)« and rhonchl, and expiniion is ahww 
prolonged. In attacks of congestive cardiac failure, there is marked cyanoas, the 
neck veins arc distended and there Is often considerable irdema. In cases withscitre 
anoxia there may be drowsiness and delirium. Fapillmdcma may somehToes be 
present, without localising signs of intracranial disease. , , 

— Radiography of the chest may show right ventricuUr and 
pulmonary artery enlargement in addition to bronchitis and emphysema, but are 
probably not helpful in the early diagnosis of cardiac complications in emphp^^ 
Cardiac enlargement is frequently seen in the presence of congestive cardiac 
failure. _ r * K* 

Electrocardiogram . — Similarly tlie development of cardiographic evidence of ngn 
ventricular hypertrophy is often a relatively late event in the cUnical counc of«np«y* 
sema heart disease and is seldom of help in diagnosing the inception of *^5^ wr 
Special points to be looked for are the development of an RSR' pattern in nght enw 
leads accompanied by a deep S wave m left chest leads. In some cases tall spisea 
P waves are seen in standard lead II. 

Diagnosis. — The diagnosis of emphysema heart disease rests on the 
of right heart enlargement with or without cardiac failure in the presence of eipphysefM 
and bronchitis. The disease is usually difficult to diagnose with certai:^ 
definite evidence of right-sided heart failure develops, since the tymptoms of dyspn 
and cyanosis may be due to respiratory disease alone and since radiologi^ an 
electrocardiographic evidence of nght heart enlargement may be absent in the eat y 
stages of the disease. ^Vhcn frank congestive cardiac failure with a rise 
venous pressure, hepatomegaly, odema and triple rhythm hai’e developed, the twg- 
nosis is clear. Other causes of right heart enlargement, in partieular mitral stenosi , 
should be excluded. . . 

Prognosis. — Once congestive cardiac failure supervenes, tl:e prognosis is poor. 
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and, in spite of treatment, many patients die within a year. The outlook 13, how- 
ever, considerably improved by energetic treatment of attaclts of respirator)' infection 
and heart failure. 

Treatment. — Although no treatment is avaibbtc to avert the steadily progressive 
don-nhill course of emph)*scma heart disease, much can be done to help the patient 
in attacks of conccstivc heart failure. Except where exceptional facilities for complete 
bed rest and skilled nursing arc available at borne, admission to hospital is desirable. 
Episodic pulmonary hwertensfon in heart failure is often associated tvith acute 
exacerbations of bronchitis, and it is probable that acute or subacute respirator)' 
infection pla)'s an important rile in the production of pulmonary hypertension. In 
the treatment of congcsti\c heart failure, therefore, antibiotics, selected according 
to the flora in the sputum, should alwa)'s be given. Treatment with bronchodilators 
(ephedrine or aminophylltne) is also useful. Ox)gcn therapy is of great X'alue in 
combating h)‘poxi3, but is not without danger, since it may induce carbon dioxide 
narcosis and should therefore be given intermittently, especially if an ox)'gen tent 
is used. 

l*he response to mcrcnrial diuretics during episodes of congestive failure is often 
excellent. A low salt diet may be helpful, ^ic x'alue of digitalis in the treatment 
of emph)-sema heart disease is probably not as great as in other forms of heart failure, 
but there is c\'idcnce that it improves myocardial function and it should be tried in 
all patients. 

Other Causes of CitRotnc Pulxionary Heart DjsEASE.~(a) Fibroid lung . — 
Wdespread pulmonary tuberculosis, advanced pneumoconiosis, bronchiectasis, 
earcoiaosis and scleroderma may all give rise to flbrotlc lesions in the lung, which 
if suffidently widespread may cause chronic pulmonary’ heart disease. 

(5) ^y/Aorro/jofu.— Severe kyphoscoliosis is associated in about 75 per cent, of 
eases with chronic pulmonar)’ heart disease, due to concomitant pulmonan' empb)'sema 
and fibrosis. 

(c) Disease of the pulmonary crfmrr.— Disease of the pulmonary artenes and 
arterioles in the absence of disease of the lung parenchyma may sometimes be re- 
sponsible for chronic pulmonary heart disease. Primary pulmonary arteriolar sclerosis 
is a rare disease giving rise to pulmonary hypertension and eventually to right heart 
failure. The pathological lesion is a severe widespread sclerosis of the arterioles. 
This should not be confused with secondary pulmonaiy arterial and arteriolar sclerosis, 
which forms part of the normal ageing process and 13 a common autopsy finding in 
patients over the age of 00. In other eases, the lesion is a widespread endarteritis 
obliterans aifecting the pulmonary arterioles, which has been attributed by some to 
chronic repeated emboUsation and by others to syphilis. In other eases, there is 
widespread mural thrombosis extending throughout the pulmonary arterial tree from 
the main pulmonary artery to the arterioles, which may have rcsiutcd from repeated 
embolisation or from local thrombosis in the pulmonary tree. 

These patients often present with substcmal pain and faintness on effort- They 
have signs of pulmonar)' hypertension, polycythemia, c)’anosis and later congestive 
heart failure. Unlike emphysema heart disease^ where the history of bronchitis and 
heart failure is typically episodic, in primary pulmonary hypertension the course is 
usually steadily downhill. Khellin and hexamethonium have been given in an attempt 
to lower the pulmonary arterial pressure, but it is doubtful if they influence the course 
of the disease. Routine treatment should be given for congestive cardiac failure when 
this supervenes. 

Carcinomatous lymphangitis or embolism, causing widespread occlusion of the 
smaller pulmonary arteries, is another rare cause of pulmonary heart disease. The 
primary neoplasm is commonly a scirrhous carcinoma of the stomacli. This form of 
pulmonary heart disease running a course of a matter of weeks or montlis has been 
termed “subacute". 
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Schistosomiasis may also give rise to pulmonary heart disease by recurrent em- 
bolism, the schistosome ova beconun^ impacted in the pulmonary arterioles and 
giving rise to a granulomatous nccrorising arteritis. 


SYPHILITIC HEART DISEASE 

Syphilis indirectly affects the heart by causing inflammation of the aorta ; it is 
responsible for about 5 per cent, of heart disease in Great Britain, but the inddence 
is considerably higher in some non-European populations. Syphilidc aortitis Is s 
relatively late manifestation of syphilis but may occur n-ithin S years of primary 
infection ; clinically it is rarely detected in under 10 years and often not until 30 years 
after infection. Aortitis occurs in a large proportion of patients with sypHlis, treated 
or otherwise, and in 80 per cent of patients with neurosypbilis. It is probably present 
for many years before there are dinical manifestations, and in many patients the 
disease is discovered for the first time at necropsy. 

During recent decades there ha* been a decline in the incidence of cacdio-STisailar 
syphilis, which is probably due to a fall in the incidence of primary infection and more 
effective early treatment. There is a higher inddence of all forms of the disease m 
males; for uncomplicated aortilb the ratio of men to women is 3 : 1, but for aortic 
aneurysm the ratio is 10 : 1. Tliis difference is probably related to physical effort 
and occupation ; similar factors probably explain the higher iocidence of compliotea 
aortitis amongst heavy manual workers when compared with sedentary workers. 
Congenital syphilis rarely affects the csrdio-vascular system. 

Patholo^. — ^Aortitis is the fundamental lesion m almost all cases of cardio- 
vascular syphilis ; a true spirochsBial myocarditis and syphilis of medium-sized vessels 
are both very rare and they are not considered further. 

Syphilitic aortitis begins as an obliterating endarteriUs and periarteritis of me 
vasa vasonim, especially in the ascending aorta ; ischarmic changes follow and the 
media undergoes a slow necrosis vvith resulting loss of elastic tissue and TepUceWKit 
by fibrosis. The underlying intima is damagra and may ulcerate, but inore often it 
becomes scarred in a characteristic linear fashion. Other areas of the intima undergo 
thickening from hyalinisatton and the development of secondary atheroma mth 
calcification is common. This process of chronic inflammation results in dilatation 
and irregularity of the aorta which, under the influence of arterial pressure, tends to 
bulge locally or generally with resultant aneurysm formation. Saccular aneurj'sm 
may occur in more than one place and they are often filled with layers of partially 
organised clot. Surrounding structures are frequently damaged by pressure ana 
adjacent bone is eroded. . 

The ascending aorta suffers most and aortitis usually extends down to the level 
of the aortic valve ring, causing dilatation at the aortic base ; this is the most im- 
portant factor in the production of aortic incompetence. The valve cusps contribute 
to the incompetence through a valvulitis which is shoivn by a thickening of the fr« 
upper edges and by a bulbous mtimal thickening of the commissures. 

If the mouths of the coronary arteries are situated above or near the upper margm 
of the sinus of Valsalva, they tend to be taken up in the aortitis and partially • 
Ischxmic changes of the myocardium follow and histologically a widespread dinuse 
fibrosis is not uncommon ; such changes have been confused with syphilitic 
carditis, which is extremely rare. Gummata in the heart are also very r^e pu 
localised lesions in the ventricular septum are occasionally the cause of hea 
block. 

Clinical Features. — The clinical features of syphilitic aortitis are due to aneurj^m 
formation, or to basal mesaortitis, whidi causes coronary ostial stenosis and aorti 
incompetence. 
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Uncomplicated syphilitic aortitis presents no diagnostic s)'mptoms, but a dull 
aching substemal pain which is constant and localised has occasionally been described. 
In patients known to have latent ^hilis a loud second sound over the aorta or an 
aortic systolic murmur in the absence of hypertension suggests the possibility of 
aortitis. Radiological examination should be carried out in all cases of late syphilis 
and widening or irregularity of the aorta may be discovered before the clinical features 
of aortitis have developed. 

Angina pectoris commonly develops in S3T>hi]itjc aortitis. It is due to stenosis at 
the origins of the coronary arteries and Is mostly accompanied by incompetence of 
the aortic valves which are also damaged by the aortitis. Coronary ostial stenosis 
produces cardiac pain on effort which is indistinguishable from angina pectoris due 
to coronary atheroma. However, syphilitic cardiac pain tends to last longer and 
often comes on at rest, especially at night ; it is not readily relieved by trinitrin and 
a dull, substemal ache tends to persist between the attacks. Coronary ostial stenosis 
occasionally causes acute coronary insufficienQr, but massive cardiac infarction 
is rare. As in all conditions producing cardiac iscluemia, sudden death is not 
uncommon. 

Aortic incompetence is due to dilatation of the valve ring, thickening of the cusp 
margins, and thickening of the commissures by fibrotic granulation tissue. It is more 
common in males than in females, in the ratio of 3 to 1. There are no s)7nptoms until 
pathological dyspnosa indicates early heart failure or cardiac pain indicates involvement 
of the coronary ostia. 

The physical signs are as in rheumatic aortic incompetence isee p. 874). A 
mid-systolic murmur is usually present in addition to the early diastolic murmur 
and both are heard best at the " aortic area ” or in the left parasternal region. The 
systolic murmur, though similar to that found in aortic stenosis, is not loud enough 
to cause a tlirill and does not indicate stenosis. The incompetence soon becomes well 
established with gross signs in the peripheral vessels and the murmur takes on a 
“ to and fro *’ character. There are no accompanying signs of mitral valve disease, 
but when the leak is severe a functional presystolic murmur may develop (Austin 
Flint murmur) ; this is thought to be due to the large aortic regurgitant stream 
preventing complete opening of the anterior mitral valve cusp. The apex becomes 
heaving and characteristic of left ventricular hypertrophy. 

Left ventricular failure, as sho>vn by effort dyspnira or cardiac asthma, appears 
early in the disease, and thereafter deterioration is relatively rapid, especially when 
cardiac pain indicating myocardial ischsmia is also present. 

Aneurysms of the aorta. — ^Diffuse fusiform dilatation and localised saccular bulging 
of the aorta are common in syphiliric aortitis. Radiological examination is essential 
to the diagnosis of both conditions but a saccular aneurysm often produces character- 
istic symptoms and signs which depend on its anatomical site. Some aneurysms 
remain symptomlcss for many years, ^t others cause severe pressure pain, and rupture 
may occur after a relatively short period. 

Aneurysm of the ascending aorta. — ^Aneurysm in this situation may present a 
local bulge in the anterior chest wall, usually to the right of the sternum. Those 
skilled in percussion may detect dullness to the right of the sternum before 
superficial bulging occurs. The second sound due to aortic valve closure is 
often sonorous and usually heard widely in the right chest and often in the 
right axilla. A dull sternal pain due to rib erosion is common, but many aneur^-sms 
are symptomless for a long time. Aortic inconmetence and angina pectoris tend 
to develop wth aneurysms in thb situatioiu Sometimes the right bronchus is 
compressed with the development of partial atelectasis, and occasionally a medial 
extension of the aneurysm leads to deviation of the trachea. Death may be due 
to external rupture of the aneurj-sm, or more commonly to rupture into the 
pleura, pericardium or bronchus. ^ 
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Aneurytm of the areh of the 8orU produces symptoms and signs by pnssmt 
on adjacent structures in the superior mediastinum. The onnees of vessels 
arising from tlie aorta arc frequently involved and cause differences in pulse 
pressures in the two arms. Compr^ion of the great veins leads to a pulseless 
distension of the veins of the neck and upper chest wall. The bloated fade c( 
superior mediastinal obstruction are characteristic. Pressure on the trachea pro- 
duces stridor and an unproductive cough, whilst damage to the recurrent laryngeal 
nerve causes changes in the voice and coush. Hamjoptysis may be due to eon- 
gestion of the tracheal mucosa, or a leak from the aneurysm wJiich not uncom* 
monly ruptures into tlie trachea, A tracheal “ tug ” may be delected with cacli 
heart beat by placing the tip of a finger under the cricoid ring. Upward and 
. backward extension of an aneurysm into the paravertebral sulcus may lead to 
severe brachial neuralgia and a Homer’s syndrome from sympathetic paresis. 
The phrenic nerve is sometimes damaged mth resulting paralysis of the dia- 
phragm. Death from rupture of the aneurysm into trachea, pleura, mediasuncm 
or pericardium is usual. 

Aneurysms of the descending aorta may develop to a large size without pro- 
ducing symptoms. They almost never occur below the origin of the celiac 
vessels and rarely below the diaphragm. Erosion of vertebra may cause a sevse 
constant pain in the back and occasionally large aneurysms present in the posterior 
chest tvall. Aneurysms in the abdominal aorta are usually symptomless but 
may be palpated in the cpig.istrium ; they rarely cause pressure symptoms on 
the viscera. 

Patients with syphilitic aortitis may have evidence of syphilis ebewbere ; neuro* 
syphilis is present in approximately ^ per cent, and evidence of past gummatosis 
and of leukoplakia of the tongue is not imrejjuent. 

Radiology of ^hiliiic aortitis . — ^Radiological examinatiori is most important Un" 
complicated aortitis may show a diffuse dilatation of the aorta which is often partiw* 
larly prominent in the ascending portion and well shown in the left oblique wew, 
where the anterior border of this part of the aorta may bulge beyond the level of the 
ventncle below it. The calibre of the arch of the aorta may be assessed In the ngbt 
oblique position, and a barium sivallow in this position outlines the posterior rircuia- 
fercnce. Irregularities in the calibre of the vessel are usual in aortitis and best detected 
following the course of the aorta in the left oblique or left lateral views. Tiun 
linear calcification in the wall is common in aortitis, and is very strong evidence ot 
aortitis when seen in the ascending portion of the vessel. 

Angiocardiography can show more clearly the calibre of the lumen and its 
laritiea, but it is doubtful whether this investigation is ever justified in uncomplii^tea 
aortitis. When there is aortic incompetence the aorta usually shows the si^ of 
aortitis and becomes more pulsatile ; the left ventricle becomes rounded and enlarged 
and is best assessed in the left oblique positiotu 

Aneurj-sms show as large local bulges in the three main regions described 
Examination with a banum swallow shows deviation of the trsophagus around the 
aneurysm Vi^hich often helps in the assessment of its anatomical location wd sue. 
Calcification is common in the wdl and its recognition is of great value in. diagnosis. 
Pubation is often absent but may be clear and expansile, or transmitted from the 
adjacent aorta and heart. Erosion of bone is commonly seen. Angiocartfiograpby « 
a valuable aid in doubtful cases ; if not filled with clot, radio-opaque dye enters me 
cavity, confirming its aneu^mal nature. Retrograde aortography is unnecessa^ tor 
diagnostic purposes ; the simple method of injection by the venous route is 
tory and in any case rarely indicated. Tomography and roentgenkymography wip 
in the assessment of the anatomy and pulsations of the mass but are also 
sary. It is emphasised that these more elaborate radiological methods add 1 ’ 
and are no substitute for, careful clinical assessment, and good X-ray fDms in th 
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postcro-antcrior and oblique views, together witli radioscopy, should be carried out 
m all cases of late syphilis, treated or other\rise. 

The electrocardiogram in syphilitic aortitis may be normal if the lesion is un- 
complicated, or pathological when there is ischxmia from coronary ostial stenosis or 
ventricular h3*pcrtrophy from aortic incompetence. When cardiac pain indicates 
ischimia the electrocardiogram usually shows varying degrees of S-T depression 
and inversion of T waves in lead I and left-sided chest leads. The changes are similar 
to those found in ischxmic heart disease due to coronary atheroma and empliasise the 
frequent occurrence and severity of ischaunb in sj'phJitic aortitis. Pathological Q 
waves from massive infarction do not occur. 

Serological tests are positive in some 80 per cent, of patients with syphilitic aortitis 
(see p. 211). Past treatment often modifies these testa without having influenced 
the development of aortitis. In some cases blood reactions are negative whilst the 
cerebrospinal fluid may show a positive reaction. The erythrocyte sedimentation rate 
is frequently raised and is related to die degree of activitj' of syphilitic aortitis in 
some cases. 

Diagnosis. — Isolated aortic incompetence in an adult over 30 years of age is 
possibly due to ^plulis; if the leak is great and npidly developing syphilis is a 
probability, and if it is associated with cardiac pain, it is almost a certainty. The 
association of aortic incompetence with signs of ncurosj-philis or positive serological 
reactions confirm the diagnosis of syphilitic aortitis. Radiological examination is the 
most important aid to diagnosis, and should be carried out in all suspected cases; 
dilatation of the aorta, irregularity of its calibre and calcification in the wall of the 
ascending portion are diagnostic points, but should not be confused ivith the smooth 
aortic unfolding and tortuosity which occur with h>'pertension and with atherosclerosis 
in the elderly. 

The differentia! diagnosis of aortitis from cardiac pain due to coronary atheroma 
is not diflicult because in syphilis there is usually an associated aortic incompetence. 
The early diastolic murmur should be carefully sought. Rheumatic aortic incom- 
petence presents difficulties in differential diagnosis when it occurs alone, but often 
there is assodated aortic stenosis or mitral valve disease; rheumatic aortic incom- 
petence is usually less severe and there is often a history of rheumatic fever, and on 
radiological examination the aorta b not dilated or calcifi^ed although the aortic >'alves 
are usually caldficd when there b aortic stenosb. 

The diagnosis of aortic aneurysm is essentially radiological unless the aneurysm 
presents as a pulsating superficial swelling. Aneurysm should be suspected when 
there are signs of superior mediastinal obstruction with cough, a pathological aortic 
second sound, differences in the pulses of the arms and other signs of syphilis. The 
differential diagnosis from mediastinal tumours and bronchial cardnoma is some- 
times difficult ; angiocardiography b confirmatory when simpler methods are in- 
adequate. 

rositive serological tests are strong evidence that the clinical findings in question 
arc due to syphilis, but this is not always so; conversely, in aortitis, tests do not 
exclude syphilis, for in some 15 to 20 per cent, of cases tliey are negative. 

Pfognosb. — The history of patients with syphilitic aortitis b extremely variable. 
Some pursue a rapid, downhill oiurse whilst others live long and die of another 
malady. Consequently prognosis is difficult. In aortic insufficiency there is often a 
long, asymptomatic period, and after the appearance of symptoms mzny patients 
live from 5 to 10 years, but few patients live more than 2 years after definite signs 
of heart failure have appeared. Cardiac pain indicating coronary ostial stenosis b 
an adverse factor in all cases and sudden death is not uncommon. The prognosb 
for cases of aortic aneurysm is also variable. Some appear to progress rapidly whibt 
in others the condition appears to be stationary, and many live for more than 10 
years. Heavy physical work b an unfavourable factor and probably women do better 
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than men. Antisyphilitic treatment carried out in the asymptomatic stages appean 
considerably to improve the outlook, but it is doubtful %\hether treatment has mud 
influence in the later stages of the disease. 

Treatment. — The management and treatment of syphilitic heart disease consists 
of the treatment of syphilis and of the sequehe of aortitis. 

All untreated cases of syphilitic heart disease should receive a course of anti- 
luetic treatment after the cerebrospinal fluid has been examined. The coune cf 
advanced disease is probably not materially altered by this treatment, but theprognods 
of uncomplicated and mild cases is improved since there is active syphibuc inflam- 
mation in all untreated cases. 

The risks of treatment ate slight, but an acute exudative reaction (Jarisch- 
Herxheimer reaction) accompanied by fever may occur within 24 to 48 hours. In 
patients mth coronary ostia] stenosis this may be serious and lead to acute coronary 
insufficiency. Rarely contracting scar tissue may result in the therapeutic paradox 
of Increased aortic incompetence or increased cardiac pain. In general there b no 
element of urgency in treatment of the luetic condition, so that a course of bismuA 
or iodides, which diminish the risk of severe reactions from the more powerful anti- 
luetic drugs, should be given first. Various schedules of treatment are recommend^ 
and may be modified to suit individual cases (see also general article on syp^lis, 
pp. 212, 221), The following me^od is satisfactory for most cases of syphilitic 
heart disease. A single weekly inieetjon of metallic bismuth (0-3 g.) is given together 
with potassium iodide (gr. 10 t.a.8.) for 4 weeks, then a daily injection of procaine 

S enicillin (600,000 units) is given tor 12 days, making a total oi 7-2 niillioa tmts. 

ed rest is advisable for the first week or so and again during treatment wth pemcillm. 
Six further weekly injections of bismuth (0*3 g.) complete the course, _ After 6 months 
the Wassermann reaction, sedimentation rate and the general conation of die 
should be reviewed ; if there « any evidence of activity or deterioration a jnoMcd 
course of anti-luetic treatment should be repeated, and thereafter the situation should 
be reviewed at regular intervals. 

Cardiac tain should be treated as described (see p. 840), but the niuite drugs 
are not as enective as in angina pectoris due to corona^ atheroma. . . 

Heart failure in aortitis should be treated as ia other cases of left ventni^r 
failure (see p. 812). A prophylactic low salt regime Is advisable as soon as effort 
dyspncca is present. . 

Treatjient op Aortic Aneurysm. — Pain may necessitate the frequent use ot 
analgesic drugs. Various operative procedures have been devised to treat aneurysms 
of the aorta, but none have had great suenss. Wires Introduced into the aneurysm 
were thought to limit extension by causing clot formation. Celloplianc wrapped 
around the aneurysm induces a fibrous tissue reaction which may limit further exten- 
sion and strengthen the walL Excision of the aneurysm has been performed but uie 
pathological state of the remaining aorta is not conducive to effective reconstruction 
and graTting. 


CHRONIC VALVULAR DISEASE 
mitral valve disease 

Chronic mitral valvulitis is the commonest form of rheumatic heart disepe. The 
valve may be narrow, thereby offering an olwtruction to the circulation (mitral sten- 
osis) or It may be incompetent. Donunant mitral stenosis with some lesser degree 
of incompetence is the commonest form of organic mitral valve disease, but all graoa 
of the combination occur and either lesion may occur alone, pure mitral stenosis 
being much commoner than pure mitral incompetence. ^ 

Etiology. — Mitral stenosis is almost always due to rheumatic heart disease 
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although only some 60 per cent, of adult patients give a history of rheumatic fever. 
In the majority of patients with acute rheumatic carditis the mitral valve is involved 
and it is affected in some 85 per cent, of cases of chronic rheumatic heart disease 
examined at necropsy. During the first attack of acute rheumatic carditis, mitral 
valvulitis causes incompetence but this is a transitory lesion and many patients 
ultimately develop stenosis. IVIitral stenosis is more common in females in the ratio 
of 3 : 1. Pure organic mitral incompetence in adults is relatively rare and is prob- 
ably due to rheumatism in most cases, but onW 25 per cent, give a past history of 
rheumatic fever; mitral incompetence also differs from pure mitral stenosis in the 
sex incidence since men are affected rather more commonly than women. 

Functional rm'tral incompetence is common ; it develops when ventricular dilata- 
tion from any cause results in dilatation of the v^vc ring and stretching of the chordx 
tendinex and papillary muscles. Bacterial endocarditis may cause ulceration of mitral 
valve cusps or rupture of chordx tendinex producing acute mitral incompetence or 
an increase of pre-existing incompetence. Occasionally fracture of chordx tendinex 
may occur at the junction with papillary muscles as a result of cardiac infarction. 
Congenital lesions of the mitral valve are rare but a few cases of congenital mitral 
stenosis have been reported. 

Pathologj’. — In chronic rheumatic mitral valvulitis the valve cusps are thickened 
and deformed to %'arj'ing degrees. The chordx are also shortened and thickened by 
fibrosis. In stenosis the orifice of the vah'e is narrowed by fusion of the cusp margins 
whilst rigidity and tWekening of the cusps and chordx holds the valve in a relatively 
fixed position so that a narrow slit Is formed. The whole ring, cusps and chordx 
may be fused into a narrow rigid funnel. Incompetence results from deformity of 
the cusps, and from shortening and sclerosis of the chordx. In pure incompetence 
the valve ring is thickened and immobile and tJie chordx are shortened, but there is 
no fusion of the commissures. Calcification in the valve ring and adjacent cusps is 
not uncommon. Microscopic examination shows viscularlsation of the cusps and 
thickening from fibrosis. 

The left auricle is dilated and its walls are thickened in mitral stenosis and in- 
competence. The mural endocardium is often scarred and a thickened patch is 
especially likely to occur above and adjacent to the valve ring when there is incom- 
petence.’ The lumen of the auricular appendage is sometimes obliterated by clot 
and layers of partially organised clot may line the auricular chamber. In mitral 
stenosis the left ventricle tends to be small fexcept when there arc aortic valve lesions 
or systemic hypertension), whereas in mitral incompetence the left ventricle is dilated 
and moderately hypertrophied. In mitral stenosis the right ventricle is hypertrophied 
and dilated to varying degrees. The lungs arc especially damaged in mitral stenosis, 
they become browmish, indurated and inelastic; the small branches of the pulmonary 
artery are thickened and project from the cut surface of the lung. Pulmonary infarcts 
of varying size ate common. Qa microscopic examinatioa the alveolae walls ate 
thickened, the capillaries dilated and the alveolar cavities tend to contain cellular 
debris and large ‘‘heart failure *’ cells containing iron pigment. 

MITRAL INCOMPETENCE 

In mitral incompetence the left auride receives a regurgitant stream of blood 
during ventricular systole, in addition to the inflow from pulmonary veins. The 
auricular pressure rises with ventricular systole, but the absence of obstruction at 
the mitral orifice prevents the development of diastolic hypertension in the auricle. 
The left ventricle is overfilled in diastole the augmented volume, and an effective 
output into the aorta is maintained by rapid ejection. The increased stroke volume 
is expelled at relatively normal pressures and compensation is thus maintained by the 
left ventricle at the expense of only a slight increase in cardiac work. 
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Pressures do not rise greatly above noiiaat in the left heart except for a systolic 
peak in the auricle, so that puinwnaiy congestion and pulmonary hypertension « 
not prominent features. The hypervolamic state of the left heart is well tolerated If 
the muscle is good ; hypertrophy is not great, and heart failure tends to develop kto 
in the disease. 

Symptoms. — There are no ^mptoms peculiar to mitral incompetence. Tie 
pure lesion is well tolerated and many patients remdn in aedve employmeat to 
the sixth or seventh decade. Palpitation due to extrasystoles is common. Sonie 
patients complain of faUgue and weakness rather th.in breathlessness, which teadt 
to appear late. Many the of an intercurrent disease. Patients with severe mitnl 
incompetence develop heart failure which does not respond well to treatment and 
when rupture of the chordm causes acute mitral incompetence, severe heart failure 
tends to occur, 

5’i^flt. — The pulse is normal or full and rapidly rising — almost waterhammef in 
some patients. In cases where regurgitation is considerable, ventricular overfiUing 
may be appreciated at the apex which is hyperdynamic ; after the lift of systole, which 
is never as forceful as in left ventricular hypertension, a small diastolic filling wav? 
may be seen or palpated. Many patients have minor degrees of incompetecre which 
do not alter the pulse or apex beat, and a systolic murmur is then the only sign. 

Auscultation provides the most significant signs of mitral regurgitation. ^ Tb 
first sound is normal and it la immediately followed by a systolic murmur which w 
loudest at the apex and radiates towards the a.xilla ; very loud murmurs may « 
palpated as an apical systolic thrill and are widely heard in proportion to their uwd- 
ness. The murmur is pansystolic and tends to be crescendo in Isle systole; occasion- 
ally the murmur appears to be confined to late systole but pbonocardiograms show 
that vibrations start early in systole. The second sound is often inaudible at the_ap«i 
being buried in the murmur, A third heart sound, related to augmented tentncul^ 
filling is frequently present. In pure cases tlie first heart sound Is net loud, there is 
no opening snap and no mid-diastolic murmur, and usually no signs of pulmonary 
hypertension. Extrasystoles are common, and auricular fibrillation may ocoir late 
in the disease. 

Radiology . — Radioscopy shows a varying degree of left Auricular eala^ement, but 
the most important change is in the dynamics of the auricle which rcajr be seen to 
expand during ventricular systole. In the anterior view the left aunde espanos 
laterally in systole, appearing as a momentary bulge high up on the left Mruer ai'^i 
3s a less obvious bulge in the upper part of the right border. In the oblique view.’ 
the barium-filled cesophagus is moved bad^ wards by the left auricle during ventneutor 
systole. Systolic expansion indicates a considerable degree of mitral regurgitation 
and the absence of this sign docs not mean that there is no regurgitation. Slight to 
moderate enlargement of the left ventricle is also seen. . , 

The elecirocardiogram may show the presence of arrhythmia. The standard la s 
tend to show normal or left axis deviation. Left-sided chest leads may show the signs 
of slight to moderate left ventricular hypertrophy. , . , 

implications. — ^Bacterial endocarditis may occur on the scarred valve m mvja 
incompetence, and it b not an uncommon complication in mOd cases when a nutrai 
systolic murmur is the only evidence of abnomiality. t. r j- 

Diagnosis. — Mitral incompetence should not be diagnosed lightly on the fmdiflK 
of a systolic murmur. A pansystolic murmur which is loudest at the apex and enguus 
the second sound there is highly suggestive of organic mitral incompetence m Jh 
absence of any cause for cardiac dilatation. A hyperdynamic apex beat is 
evidence. Expansion of the left auride in ventricular sj-stole seen on radioscopy 
confirmatory. The diagnosis of mitral mcompetence in dominant rnitral stenosis 
suggested by the presence of an apical pansystolic murmur in addition to the . 
mitral stenosis. Furthermore, mitral incmnpctence in this combination is freqoenuy 
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associated with calcification of the mitral valve seen on screening. The sudden 
appearance of a pansystoUc murmur at the apex during the course of cardiac infarction 
or bacterial endocarditis suggests acute mitral incompetence due to tlie fracture of 
chorda: tendinere. 

Tlic murmur of ventricular septal defect is also pansystoUc (a separate mid- 
systolic murmur may be heard over tixe pulmonaiy artery) and may be heard easily 
at the mitral area, but is loudest near the sternum. A functional mid-diastolic murmur 
may be present in ventricular septal defect and adds to the difficulty of differentiation 
from mitral valve disease, but on radiography there is pulmonary plethora without 
left auricular cnlaigcment. 

Other conditions causing a systolic murmur at the apex must be differentiated. 
Innocent murmurs arc soft and most are parasternal or over the pulmonary artery. 
At the apex a very short late systolic murmur may be innocent, but such a murmur 
is readily confused with the late systolic crescendo murmurs of mitral disease. How- 
ever, it should be fully understood that when such a murmur is the only indication 
of mitral disease (i.e. when there is no cardiac enlargement) the prognosis is good, 
the patient should live a normal life and be reassured, and the only added risk is the 
remote possibility of bacterial endocarditis. 

Mid-sj'Stolic murmurs arise from ejection and flow into the great vessels. The 
murmur of aortic stenosis may be loud at the mitral area, but the second sound is 
audible and the murmur is also heard at the aortic area, and the pulse is characteristic. 
Anjcmia, thyrotoxicosis, pregnancy, kyphoscoliosis and sternal depression may abo 
produce mid-systolic murmurs, but these are usually soft, loudest in the parasternal 
region and the cause is usually obvious. 

Prognosis.— The prognosis of functional mitral incompetence depends on the 
cause of cardiac dilatation. In acute rheumatic carditis mitral incompetence is a 
product of valvulitis and cardiac dilatation; Immediate prognosis depends on tite 
setcniy of the rheumatic process and the remote prognosis is vanable ; a fen recover 
completely, many de%‘elop mitral stenosb and a few arc left with organic incompetence 
only. In established organic mitral incompetence the prognosis is excellent in mild 
cases and a normal life span can be expected. In moderate cases n^ith enlareement, 
heart failure may supervene after middle life, and this tends to be fairly rapidly pro- 
gressive. Heart failure responds indifferently to the usual treatment and death occurs 
m a year or so of the onset of failure. Bacterial endocarditis may occur in any patient 
with mitral incompetence, whether the lesion is mild or severe. Early treatment 
may cure, but further deterioration is likely if treatment is delayed or ineffective; 
fracture of chords tendincs causing a greater degree of mitral incompetence is 
common. Embolbm and auricular fibrillation are much less common in mitral 
incompetence than in mitral stenosis. 

Treatment. — The great majority of patients with organic mitral incompetence 
have only slight symptoms or none at all ; they' require no treatment and they should 
be reassured. However, it is advisable to give these patients a prophylactic injection 
of penicillin before undergoing dental extraction or other operation in a septic field. 
Heart failure b treated by routine methods. 

In patients with severe organic mitral incompetence causing heart failure, surgical 
repair of the valve has been attempted ; various methods are under investigation 
but none is yet satisfactory. 


MITRAL STENOSIS 

The essential feature of mitral stenosb b obstruction to blood flow through the 
valve orifice during diastole. Symptoms are not produced until the area of the orifice 
is reduced from normal {8*5 sq, cm.) to approximately 2-5 sq. cm., although the 
signs are present with lesser degree of stenosb. Increasing hemodynamic disorder 
28 
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and a resulting increase irr severity of symptoms occurs with greater degrees of sttonaj, 
and most patients are bed-ridden when the valve orifice is less than 1 sq. cm. 

In significant mitral stenosis the blood flow to the left ventricle is diminislicd 
and the pressure and volume of blood in the left auricle rises. The high auricijir 
pressure and increased contraction of the auricle, which shows compensatory hyper- 
trophy, result in an increased wessure gradient across the vah'c which partially com- 
pensates for the obstruction. The increased left auricular pressure is transmitted to 
pulmonary veins, pulmonary' capillaries and the pulmonary artery. Some degree of 
pulmonary hypertension develops in the majority of patients with severe mitral 
stenosis, and in some the pressure rises to very high levels from a greatly increased 
pulmonary vascular resistance, which appears to be due to arteriolar spasm and 
secondary changes in the vessel walls. Pulmonary hypertension causes right ventneub: 
hypertension and compensatory hypertrophy. 

Compensation occurs at the expense of muscular hypertrophy and increased work 
of the left auricle and right ventricle. Decompensation may occur in the left auricle 
for its walls are relatively thin ; it is also aflected by rheumatism and auricular fibriUatiQa 
is common; this produces the syndrome of left heart faDure. Decompensatiorief 
the right ventricle produces the features of right heart failure. The raised tension 
and congestion throughout the pulmonary circulation causes severe secondary changes 
in the Jungs. 

Clinical Features. — Patients with mild mitral stenosis are asymptomatic and 
may remain so throughout a long life, but this is unusual. Sooner or later mrat 
patients with nutral stenosis develop symptoms of left heart failure, and ultimately 
conKstive heart failure. 

Dj'rnnwa.— Breathlessness on effort tends to occur during early adult life in 
cases ot mitral stenosis. Effort tolerance steadily diminishes unless episodes of pm* 
monary infarction, pulmonary cedema, auricular fibrillation or bronchitis cause rela- 
tively rapid phases of deterioration. Suddert parovysmal attacks of cardiac asthma 
are not uncommon and may even appear in apparently mild cases before effort dysptiM 
is noticed ; cardiac asthma may occur during the day, but is more common at tugnt 
and often occurs for the first time during pregnancy ; some attacks are more severe 
and reach the stage of pulmonary cedema. Pulmonary cedema tends to occur m those 
patients with slight or only moderate pulmonary hypertension rather than in those 
with very high levels of pressure; it is characterised by extreme respiratory istress, 
expectoration of pink frotlw sputum, cyanosis, hypotension and peripheral 
constriction. The various forms of dyspncea due to left auricular failure tend M 
subside when right heart failure develops. , 

Right heart failure . — The signs of congestive cardiac failure may dei’elop sloivly 
or appear rapidly after a variable period during which dyapneta has been ^ domoant 
symptom. Oedema appears at the ankles, the jugular venous pressure is raised, 
the liver becomes payable and tender. In some patients this phase brings leu'll 
from the symptoms of pulmonary congestion, but in many it does not. During 
early stages of right heart failure, discomfort and even pain in the right hypochondrium 
anA epigastrium may accompany efioit and are due to nepatic CDtigvSUtm. 
failure steadily increases, but with treatment improvement occurs and many 
may recur before a chronic unresponsive stage is reached, which is characterised v 
a low fixed cardiac output. Activi^ is then severely restricted by dyspn^ 
fatigue, appetite is poor and weight loss is evident, tricuspid incompetence is otte 
gross but saves the patient from paroxysmal dyspnaa, the liver bccomra large, tinn 
and pulsatile, and recurrent ascites may te a serious problem- Slight icterus fro 
cardiac cirrhosis is usually present. . r 

flamaptytis is a common symptom at various stages of the natural history _o 
mitral stenosis. There are three main types ; pink staining of the sputum wj 
relatively small quantities of blood due to pulmonary congestion, occasional massw 
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hxmoptysis, and blood-stained sputum assodated with pleural pain which indicates 
the presence of pulmonary infarction. Hxmoptysis may be repeated many times 
over a span of years. 

Pain in the chest in mitral stenosis is not a prominent feature, but there are three 
types : a submammary discomfort which is probably psychogenic and reflects anxiety 
about the heart condition ; a dull praicordial discomfort when there is great cardiac 
enlargement, and true isdixmic cardiac pain whidi is due to failure of the coronary 
circulation when there is a low cardiac output, pulmonary hypertension and anoxxmb. 
Most patients, lion ever, do not complain of pain. 

Dysphagia, a dry persistent cough, or hoareeness of the voice may occur from 
pressure on adjacent mediastinal structures by an enlarged left auricle. Very rarely 
aneurj’smal enlargement of the left auricle appears to be the cause of erosion of the 
vertebral bodies giving rise to severe pain between the scapulx. 

Signs . — hlitral stenosis presents a pattern of characteristic signs, some of which 
are directly related to the valve lesion and others to the secondary hxmodynamlc 
disturbance. The most constant and important one is the apical diastolic murmur 
set up during the passage of blood through the obstruction. 

There is often a slight bulging in the left prxcordium, the cardiac impulse may 
be seen in the parasternal intercostal spaces (right ventricle) and the apex beat (left 
ventricle) is seen as a separate pulsation farther to the left. On palpation the apex 
beat is localised and it has a sh^, tapping quality, largely due to vibrations of the 
loud first heart sound. An apical diastolic or presystoUc thrill is common and its 
presence depends on the loudness of the charaaerisdc murmur. Over the parasternal 
region tliere may be a strong pulsation due to right ventricular hypertrophy, indicating 
pulmonary hypertension, which is also suggested by a palpable second sound over 
the pulmonary artery. 

On auscultation the first sound is mostly sharp and loud ; it can be heard over 
the whole prxcordium but is loudest at the apex. A soft systolic murmur is common 
at the apex but in pure mitral stenosis systole may be simiiicantly silent. The second 
heart sound is loud at the pulmonary area and its second component due to pulmonary 
valve closure is especially loud when there b pulmonary hypertension. An additional 
sound, the "opening snap ", occurs shortly after the second heart sound, ivhich it 
resembles in pitch and brerity, but it b loudest just internal to the apex. The " open- 
ing snap ” is audible in most cases of mitral stenosis but, like the first heart sound, 
it IS soft when there b gross calcification of the mitral v^ve. The opening snap is 
distingubhed from the second component of a widely split second sound by timing 
and by the area where they are best heard : the third heart sound b distinguished by 
its low-pitched quality, but thb sound does not occur in dominant mitru stenosb. 
The "opening snap " appears to be essentially related to the pathological state of 
the valve itself. 

A low-pitched, rumbling, mid-diastolic murmur follows the opening snap. Thb 
murmur is best heard through a bell stethoscope placed lightly on the apex, with 
the patient reclining and slighUy tilted to the left side. The mid-diastolic murmur 
may be short in mild cases, but it b mostly long and continues throughout diastole. 
When the rhythm is normal, the diastolic murmur merges into a sharp, crescendo 
murmur — the presystoHc or auricular systolic murmur, which is most readily heard 
after brief exercise. When there is severe pulmonary hypertension, auricular fibrilla- 
tion and a very low cardiac output, there may be no murmurs and the opening snap 
may be the only sign to indicate the db^osb. 

The arteriaf pube tends to be small in mitral stenosis and the blood pressure is 
often low, but in some patients mitral stenosb is associated with systemic hyper- 
tension. The venous pulse may show prominent “ a " waves when there ts pulmonary 
hypertension and the rhythm has remained regular. A general rise in the level of 
venous pressure occurs when there b right heart failure. 
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Auricular fibrillation occurs ia the great majority of patients with tnitral stenosis. 
Its onset marks a definite stage of deterioration and it is responsible for ^htr 
diminution of cardiac reserve. A phase of changeable riiythm, when auricular ectopic 
beats are frequent or short periods of auricular fibrillation alternate with normal 
rhjlhm, often precedes the establishment of permanent auricular fibrillation. The 
change to abnormal rhythm may be associated with symptoms of palpitation, incieasrd 
dyspneea and fatirae, and sometimes congestive cardiac failure first appears at thij 
time. Auricular fibrillation is usually responsible for tachycardia, but nhsn the heart 
is very large there is often a high degree of block, causing a slow heart rate. 

Mitral Stenosis and iNCONtPBTENCE. — The signs of the common combined 
lesion depend on the relative dominance of regurgitation or obstruction. The signs 
of mitral stenosis are modified by additional incompetence, as follows. The apex 


tends to be less localised, the tapping quali^ is less obvious and it tends to become 
vetitncuUr ‘ ‘ • 


more hyperdynamic and left ventneufar in character. The signs of pulmonary hyper- 
tension may or may not be present. The first sound and the opening snap are softer 
when there is calcification of the mitral valve, which is commonly associated whha 
mbced lesion. A pansystoHc murmur is usually present — the absence of an splal 
systolic murmur means there is no significant incompetence. When mitral incom- 


petence is great, the opening snap is replaced by a third heart sound. 
Kadtolon '. — Asymptomatic patients with mi/d mitral s 


]lon '. — Asymptomatic patients with mild mitral stenosis show no abnormali- 
ties apart from slight backward bulging of the left auricle in the right oblique rinr. 
In all of the more severe degrees ot mitral stenosis the enlarged left auricle may be 
seen os a hump below the pulmonary arc and as a bulge below the right hiluo), and 
when penetiaUng films are taken the contour of the whole auricle may be seen thwligK 
the lieart shadow. The birium-filled cesophagus is deviated backwards in a char- 
acteristic curve, usually best seen in the rignt <^lique view, but in some patients the 
(Esophagus is deviated to the left, and left oblique views then show the large left 
auricle surmounting a small left ventricle. The left auricle may be “aneunamal 
and seen bulging across the right hemitborax almost to its lateral wall. In advanced 
cises the right auricle is also large. The aorta tends to be small and the pulmonary 
afte_^ tends to be large. The heart shadow develops a rather triangular shape. 

The lungs show varying degrees of congestion. The hilar shadows are large and 
the clear outlines of vessels are often blurred. The peripheral lung fields lose norraal 
translucency, show a fine reticulation and occasionally large miliary shadow’s dee to 
hffimosiderosis are seen. IVcdgc shadows of pulmonary infarcts are common, and 
small effusions frequent. The lung parenchyma in the costophrcnic angle sbws 
horizontal thread-like lines in cases of long-standing congestion. 

The electrocardiogram . — P waves are characteristically widened and notched, 
ially in lead H and left-sided chest leads. The second peak of the notch is due to 
delayed left auricular activation. The P waves may be single and tall when thcreu 
severe right heart hypertension. The QRS complex shows varying degrees of rignt 
axis deviation in cases with pulmonary hypertension. The chest leads show increasfd 
positivity on the right side depending on the dcCTCc of right ventricular hypertropliy- 
Complications. — Hsemoptysis, cardiac asmma, pulmonary edema and pul- 
onary infarction are su/fiacntly common to be considered a part of the nawraj 


jiiuiiaiy iiuaii,uuu aic nuiiiucuuyr i:uiumuil lO DC coiisiocrcu a w* . 

hiitoiy of the disease. The most important complications are due lopcnphcw 
einbo/i arising from clot in the left auricle. Embolisation may occur in papen^ with 
mild mitral stenosis and normal rhythm, but patients having auricular fibrillation are 
more commonly affected. Emboli are of varying size. Medium-sized cerebral and 
limb vessels are frequently occluded; aphasia with hemiplegia is a common 
to middle cerebral arterial embolism and may be transient or permanent. 
infarction, splenic infarction and mesenteric infarction sometimes occur. 
patients have repeated attacks of arte^ oedusiofi. A massive dot may even oeduae 
the aorta at its bifurcation with resulting severe palri in the legs, buttocks and abdomen. 
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and peripheral signs of arterial insufficienqr. Occasionally massive clot in the left 
auricle may become free and occlude the narrow mitral orifice causing sudden death. 
Rarely recurrent attacks of syncope, characteristically relieved by a change of position, 
are due to intermittent occlusion of the mitral orifice by a ball valve thrombus. 
Bacterial endocarditis is a very rare complication of pure mitral stenosis. 

Diagnosis. — The diagnosis of stenosis of the mitral valve depends on the findings 
on auscultation and radiology. A loud and sharp first heart sound, usually palpable, 
is strongly suggestive, but a loiv-pitched mid-diastolic niunnur at or near the apex 
is the essential evidence of mitral stenosis; the opening snap b further evidence 
when there is doubt about the presence of a mid-diastolic murmur. Rarely, when the 
flow through the valve is greatly reduced, the mid-diastoltc murmur may become 
inaudible and then the opening snap and sharp first heart sound are the only ausculta- 
tory signs. Left auricular enlargement determined by radioscopy confirms the clinical 
diagnosis and in conditions where a mid-diastolic murmur may be functional (as in 
ventricular septal defect), the presence or absence of left auricular enlargement is 
decisive. 

The diagnosis of mitral stenosis is incomplete without an assessment of the 
functional state of the circulation. Particular attention should be paid to effort 
intolerance, paroxysmal dj-spneea, haemopt)'sis, embolisation, rhythm, the signs of 
pulmonary and systemic congestion, and the presence and approximate level of 
pulmonary hypertension which is recognised by the degree of right ventricular hj'per- 
trophy and the loudness of the pulmonary second sound. Difficulties in the assess- 
ment of the state of the pulmonary circulation are likely to arise in some patients 
when mitral stenosis is combined with mitral incompetence or with pulmonary disease ; 
in such cases the pulmonary' artery pressure, pulmonary capillary pressure and the 
pulse pressure tracings should be obtained by cardiac catheterisation. Diagnosis in 
mitral stenosis must include an assessment of the state of other ^-alves which are 
often affected. 

Differential diagnosis of the signs : on casual auscultation a normal split first 
heart sound may be mistaken for a presystolic murmur, but in mitral stenosis the mid- 
diastolic murmur, loud first sound and opening snap, as well as the radiological signs 
are present. In pure aortic incompetence a presystolic murmur (Austin Flint) may 
be present, but tlie other signs of mitral stenosis are absent and the aortic lesion is 
always severe. Functional diastolic murmurs also occur in auricular septal defect and 
ventricular septal defect, but in these conditions also attention to the detailed findings 
of auscultation show that the other signs of mitral stenosis are absent, wiiilst the signs 
of a left to right shunt are present on clinical examination and on radiography. 

Differential diagnosis of symptoms : honnoptysis and dyspniea may suggest pul- 
monary disease, paroxysmal dyspnera may suggest left ventricular disease or brondiial 
asthma and embolisation may cause symptoms referable to any organ, but when the 
physical signs of tlte mitral ralvc lesion arc recognised the etiology of these symptoms 
is usually clear. 

Course and Prognosis. — A minority of patients live a normal life span and a 
minority deteriorate progressively from attacks of rheumatic fever in childhood and 
adolescence. Most die of the disease between the ages of 30 and 50, tire average age 
at death being 35 ; most of these have had a symptom-free period in early adult life, 
followed by the development of increasing effort dysontea and then congestive heart 
failure. The prognosis in an individual case depends on a full assessment of many 
factors ; the presence of recurrent rheumatic activity, severe pulmonary hj'pertension 
and right heart failure are serious adverse foctors. Patients with auricular fibrillation 
may live for several years but many die within 3 years of its onset and peripheral 
embolism is, at any time, an additional hazard. Pregnancy is tolerated moderately 
■well, but it is noticeable that many patients have their first symptoms or a first attack 
of heart failure at this time. Favourable factors in prognosis are a continued absence 
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of symptoms in the third decade, absence of rheumatism, a small heart with no agns 
of pulmonary hypertension on clinical examination and the absence of right ven- 
tricular preponderance on the electrocardiogram. A short and soft mid-diastolic 
murmur wito a normal pulse volume, together with the factors mtntioiicd, suggnis 
that the valve has an area greater than 2 sq. cm. and that the obstruction is slight and 
prognosis correspondingly good. Successful mitral valvotomy reverses much of the 
sj’mptomatology, diminishes pulmonary hypertension and may restore some patients 
to a relatively normal life, but suffident time has not passed to appraise the long-tem 
results of this operation. 

Treatment. — Asymptomatic patients with mild mitral stenosis having no evidence 
of pulmonary congestion or pulmonary hypertcnsicn do not require treatment. All 
other patients with dominant mitral stenosis must be considered as possible subjects 
for mitral valve surgery unless the severity of the disease and great enlargement of 
the heart are obvious contraindications. Surgery offers the only cure of the disease. 

General . — ^Exercise in patients without heart failure should not be unduly re- 
stricted but it should be kept within the limits imposed by symptoms. Occupation, 
though largely dictated by economic and social factors, should be regular and not of 
the manual variety. In pregnanqr there should be regular frequent medical super- 
vision and regular hours of extra daily rest. A period of 2 weeks* patrial bed rest is 
advisable before delivery, which is best conducted in hospital or similar institution. 
Mitral valvotomy should be performed during pregnancy if sj-mptoms are severe 
and increasing in severity. 

The symptoms of mitral stenosis are largely due to heart failure, which should 
be treated by routine methods (see p. 812 et seq.). Digitalis may be given at any 
stage, whether rhythm is regular or not, preferably early rather than late in the natural 
history of the disease. Sodium restriction is advisable in co-operative patients and 
may prevent attacks of pulmonary cedema; mercurial diuretics are necMsaty at the 
stage of dropsy. Hajinoptysis rarely requires special treatment but if it w severer 
bed rest is necessary. Bacterial endocarditis requires treatment with appropnatt 
antibiotics (see p. 888). The treatment of embolic cpbodes depends on the site ot 
embolism and severity of ensuing ischaemia. Embolcctomy is almost never necessa^ 
m the arm, but is occasionally advisable »f the site of embolism can be ycrarately 
located in the femoral or popliteal vessels. A saddle embolism at the aortic bifurra- 
tion should be removed if the peripheral effects indicate great obstruction. Aunculu 
fibrillation marks a definite stage m tlie deterioration of patients with mitral stenosis 
and little is gained by attempts to restore the rhythm with quinidine unless mitra 
valvotomy has been performed. 


MITRAL VALVOTOMY 

Selection of Cases. — Mitral valvotomy is indicated in all patients in 
serious obstruction to the flow of blood thiougb the stenosed mitral valve ts tn 
dominant functional disorder. The selection of patients can usually be made J 
clinical examination alone, aided by electrocardiography and radiographic screening, 
and only rarely is it necessary to perform cardiac catheterisation in their prc-operativ 
assessment. Contraindications to operation are of two types. The stenosis may n 
be of sufficient degree to warrant operation, or mitral stenosis rtiay be compheaf 
by other factors and hence is no longer the dominant functional disorder. 

Patients with a minor degree of mitral stenosis are not troubled with dyspn 
and hence the history is of great importance in assessing the severity of the ' 
In those with serious mitral valve obstruction, symptoms are ahvaj's present, t 
commonest being exertional dyspncea, paroxysmal nocturnal dyspntea 
hxraoptj’ses. An attempt should be made to assess tl\e degree of exertonal 
for this IS often a rough guide to the degree of stenosis. The patient's ability 



CHRONIC VALVULAR DISEASE 871 

perform ordinary daily routine tasks is a useful yardstick. In doubtful cases in which 
functional overlay is suspected in the patient*s symptoms, a simple exercise test on 
stairs will often help to evaluate the disability. 

Age is an important factor in the selection of patients. The older patients in whom 
a greater degree of coronary and cerebral atherosderosis may be expected do not 
respond as well to valvotomy as those in the younger age groups. On the whole 50 
years should be considered the upper age limit, although no hard-and-fast dividing 
line should be drawn, and a patient’s cardio-vascular age as well as his chronological 
age should be taken into account. In view of the greater likelihood of recurrent 
attacks of rheumatic fever in paUents under the age of 20 years, it is probably un- 
desirable to operate in this age group. If, however, mechanical obstruction at the 
mitral valve is sufficient to cause congestive cardiac failure or pulmonary cedema, 
mitral valvotomy should be performed even in this age group. 

Chronic congestive cardiac failure of several years’ duration, not responding to 
medical treatment, Is usually associated with considerable cardiac dilatation and myo- 
cardial failure. In such cases relief of the mechanical obstruction of the mitral valve 
does little to relieve heart failure. Great enlargement of the left auricle to giant or 
aneurysmal proportions is another contraindication to valvotomy. These large 
auricles are often lined with mural thrombus and the danger of detaching a small 
piece at operation and hence risking a cerebral embolus is considerable. In addition, 
m " giant left auricle ” mitral regurgitation rather than stenosis is usually the dominant 
lesion. A small degree of aortic incompetence complicating dominant mitral stenosis 
is no contraindication to mitral valvotomy, but where such a lesion has given rise 
to left ventricular enlargement, operation is contraindicated. In the presence of 
aortic stenosis sufficient to cause left ventricular enlargement, mitral valvotomy should 
not be considered, except in conjunction %vitli aortic valvotomy. Functional pulmon- 
ary incompetence secondary to pulmonary hypertension is no contraindication to 
Rutral valvotomy. Likewise tricuspid stenosis, or regurgitation of minor degree, is 
no bar to the operation. Where mitral regurgitation complicates mitral stenosis the 
decision as to whether valvotomy will help the patient depends on which lesion pre- 
dominates functionally. A minor degree of mitral regurgitation associated with severe 
stenosis is compatible with excellent results after mitral valvotomy. 

Auricular fibrillation should not influence the decision as to whether the patient 
should have a valvotomy, although better results are usually obtained in patients 
witli sinus rhythm. Calcification of the mitral valve, although often causing the actual 
valvotomy to be technically more difficult, docs not prevent an excellent result from 
the operation. 

Pulmonary hypertension of varying degree is present in most cases suitable for 
valvotomy, but a normal pulmonary artery pressure at rest may coexist with severe 
mitral stenosis. The absence of pulmonary hypertension therefore does not indicate 
that the case is unsuitable for surgery, and indeed it is especially in the group of 
patients w'ith tight stenosis and only moderate pulmonary hypertension that fatal 
pulmonary cedema is prone to occur if surgery is delayed. 

Pre-operative Care. — In the absence of congestive cardiac failure, little special 
pre-operative treatment is required. Pre-operative digitalisation, in patients in sinus 
rhythm and not already dicitalised, is usually employed as a prophylactic measure 
against the sudden onset of rapid auricular fibrillation, during or immediately after 
the operation. Routine treatment of congestive cardiac failure is indicated with 
digitalis, Neptal and low salt diet as required. In patients confined to bed ivith 
congestive failure, calf vein thrombosis and pulmonary emboli may occur and these 
will call for anti-coagulant treatment. In brondutic patients, in addition to routine 
pre-operative breathing exercises, antibiotics and antispasmodic drugs should be 
given. 

The operation . — ^The usual route of entry into the left auricle at operation is through 
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the left auricular appendage. "Where this is too small or filled with organised dot, 
entry may be made through the wall of the left auricle using a tourniquet, or through 
s pulmonary vein. The valvotomy can usually be satisfactorily performed by splittitig 
the adherent commissures with the finger. Only in cases in which dense fusion Ku 
occurred is the use of a valvotome neassary. The degree of mitral stenosis, and tk 
degree of associated regurgitation, if any, can be assessed by the suigeon’s palpating 
finger. 

An intravenous procaine drip is often given in an attempt to damp cardiac im't:- 
bility and thus avoid serious cardiac arrhythmias. Ventricular fibrillation and ven- 
tricular arrest arc rare but serious complications during the operation itself, Cardiac 
massage and in some cases an clecttical ddibriUator are indicated. 

Post-operative Complications. — Auricular fibrillation may occur for the first 
time in the immediate post-operative period and is commonest during the first 14 
da^s. Reversion to sinus rhythm may be attempted with quinidine ; m some ca^es 
this reversion occurs spontaneously. 

A traumatic pericardia! effusion sometimes develops and this may give rise to 
subacute pericardial tamponade during the first or second post-operative « eck. Peri- 
cardial effusions are less frequent, if local intrapericardial procaine is avoided at 
operation and adequate dependant drainage into the pleural cavity allowed for, whw 
the pericardium is sutured. Post-operative mitral regurgitation, where none w^as 
present pre-operatively, is rarely produced when tlie finger alone splits tlie commis- 
sures of the valve at their line of fusion. After tlic use of a valvotome, post-operatne 
regurgitation has been reported more frequently, although it is seldom of any serious 
fuacttonal significance. 

Cerebral emboli or emboli elsewhere, originating from particles of clot detached 
from the intra-auricular thrombus or from calcified masses on the valve itself, may 
occur at the operation or in tlie Immedwte post-operative period. 

KfsyLis. — In most reported series of patients treated by mitral valvotomy resula 
are classed as excellent in about a quarter of cases 5 in about a half they are good, 
while in the remaining quarter improvement, if any, is poor. The mortality rate is 
about 5 per cent. An excellent rcstilt indicates that the patient is able to return to 
full work again and even to enjoy sports such as swimming and cricket.^ 

It is too soon yet to assess the long-term prognosis, but in a few instances the 
valve cusps have become adherent again within the first 3 yean of the onginal opera- 
tion, and a second valvotomy has been necessary. Tortunalely such casts have so 
far proved rare. 


AORTIC STtNOSIS 

Narrowing of the Mrtic orifice to one-quarter or less of its normal size cawa 
symptoms and signs from tlie decreased cardiac output, decreased coronary how, 
and left ventricular hypertrophy whicli eventually results in failure of the myocaroiu 
to overcome the obstruction. . . •, 

AJtiology. — The tetiology in most cases is rheumatic and the aortic stenosis 1 
frequently combined with aortic incompetence and mitral stenosis. In manV 0 
of pure or predominant aortic stenosis a murmur has been heard at a very early 
ana a congenital origin has been suggested for this ; this is further supported oy 
rarity of a history of rheumatism in such cases and by a striking 
maks (about 3 to 1) compared with the female dominance in mitral stenosis, 
the development of more accurate criteria for diagnosis, aortic valve stenosi 
been found to be common. Congeni^ subaortic stenosis is excessively rate 
cannot be distinguished clinically from the valvular variety. Syplulis is neve 
cause of narrowing of the aortic wdve. , , .-..r 

Pathology. — The aortic cusps are thickened and deformed and often Jo» 
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together. In severe cases the identity of the cusfjs is lost and only a narrow crescentic 
or triangular orifice is left. Extensive caldiication is almost invariable in the older 
age groups. Beyond the obstruction the aorta often shows a local area of dilatation : 
the aorta and the coronary arteries are strikingly free of atheroim. There is usually 
considerable hypertrophy of the left ventricie and the heart may weigh between 500 
and 700 g. Dilatation of the ventricle is usual, though late, and some interstitial 
fibrosis of the myocardium occurs. 

Symptoms and Signs. — Slight or moderate aortic stenosis causes no symptoms. 
Severe aortic stenosis causes striking and characteristic symptoms which tend to 
appear in middle life, and late in the course of the disease. Shortness of breath on 
exertion is usually the first symptom and gradually progresses until left ventricular 
failure causes paroxj'smal nocturnal dyspnoea (see Left Ventricular Failure, p. 809^. 
Cardiac ischa:mic pain on effort is caused by the diminished coronary flow and is 
indistinguishable from angina pectoris due to coronary disease. The reduced cardiac 
output 13 responsible for attacks of diazincss, “ bladfout ”, or even syncope which 
is characteristically provoked by effort, but these symptoms may occur as a result of 
changes in posture, or peripheral vasodilatation. Sometimes no provoking cause can 
be discovered, and syncopal attacks may be severe and frequent. 

Characteristic abnormalities are found on examination of the pulse, on palpation 
of the heart and on auscultation. All these abnormalities are required for the firm 
diagnosis of aortic stenosis. The pulse is small and rises slowly, and pulse tracings 
frequently show a notch on the ascending limb (anacrotic pulse). The blood pressure 
is normal or low*. The venous pulse is normal in form and In pressure. On palpation 
the apex beat may be displaced to the left, but, far more important, its character 
changes to an obvious and sustained heave, indicating hypertrophy of the left ventricle. 
On auscultation there is an obvious systolic murmur in the aortic area w'hich may 
be loud enough to produce a thriU and is well transmitted to the neck. The same 
murmur is transmitted to the apex where it may be as loud as in the aortic area, 
and occasionally the murmur is loudest at the apet. In many cases the sj’stolic 
murmur is no more than moderately loud, and does not produce a thrill. The murmur 
is due to the flow of blood through the narrow, distorted valve. It starts at the 
moment of ejection, rises to a crescendo in roid-s>'stole and diminbhes as the flow 
diminishes, ceasing before the second sound. This mid-systolic pattern, ivhich can 
be detected with the stethoscope, is common to all systolic murmurs produced during 
ejection tlirough the aortic (or pulmonary) valve and docs not mean stenosis unless 
accompanied by the abnormal pulse and hypertrophy of the left ventricle. The 
aortic component of the second sound may be soft or absent, but it is frequently 
normal and can be clearly heard at the apex where the pulmonary component of the 
second sound is not normally transmitted. Physiological splitting of the second 
sound m the pulmonary area, due to inspiratory delay of the pulmonary component, 
is seldom heard in aortic stenosis. This may be due to prolongation of left ventricular 
systole making tlie tivo sounds coindde, or to reversal of the normal order of valve 
closure making the earlier pulmonary component difficult to detect in the systolic 
murmur. A faint aortic diastolic murmur indicating a minor degree of aortic incom- 
petence is not uncommon. 

The electrocardiogram is useful in assessing the degree of left ventricular hyper- 
trophy and therefore the severity of the aortic obstruction. Deep S-T depression 
and T wave inversion are a feature in chest leads taken over the left ventricle, and 
this pattern with a tall R wave is frequently transmitted to both the left arm and left 
leg, making all three standard limb leads of a similar pattern. There may be left 
bundle branch block. * The rhythm is usually normal, but prolonged auriailo- 
ventricular conduction and dissociation are not uncommon. 0?r radiography the left 
ventricle may be enlarged but evidence of hypertrophy is usually found earlier by 
electrocardiography and by palpation. The ascending aorta can usually be seen to 



874 DISEASES OF THE CARDIO-VASCULAR SYSTEM 

be dilated imroediately distal to the ralve. Calcification of the aortic valve can be 
detected by fluoroscopy in a very high proportion of the older patients. 

Complications. — Bacterial endocaroitu may occur at any time in the course of 
the disease, even in the early stages when the only physical sign is a mid-swtoUc 
murmur(8ee p.886). Sudden death isnotinfrequent once symptoms have developed 

Course and Prognosis. — -The course of patients with aortic stenosis is long and 
benigru A systolic murmur may have been beard in childhood and passed as innocent, 
and tlie stenotic pulse and left ventricular hypertrophy may not develop until middle 
age. Once symptoms of cardiac failure have been noticed, the coursers usually down* 
h\U. Shortness of breath on exertion is succeeded by paroicysraal nocturnal dyspnoa 
from left ventricular failure; pulmonary congestion and congestive heart failure 
ensue. In some cases raised jugular venous pressure and cedema may appear without 
preceding symptoms of left ventricular faiCure (Benvheim’s syndrome) and this is 
probably due to interference with the capacity of the right ventricle owing to en- 
croachment ^ the massive hypertrophy of the left ventricle. Angina pectoris and 
syncope on effort adversely affect prognosis and sudden death is not uncommon. 

Diagnosis. — A diagnosis of aortic stenosis is made by finding a slow rising pulse, 
an aortic 6j*stolic murmur and evidence of left ventricular hypertrophy. In l^er* 
tension with aortic dilatation there may be left ventricular hypcrtropny and a soft 
aortic systolic murmur but no stenotic pulse. In dilatation of the aorta from atheroma 
alone there may be a soft aortic aystoUc murmur but no abnormal pulse or left 
ventricular hypertrophy. 

In active theumatism with aortic valvulitis without stenosis there is a soft or 
moderately loud aortic systolic murmur but no abnormal pulse or evidence of left 
ventricular livpertrophy. In aortic incompetence there is usually an aortic systolic 
murmur, and when associated with aortic dilatation 88_ in syphius, there nay be a 
loud systolic murmur and even a thrill, but the pulse is waterbammer and the left 
ventricle feels hyperdynamic as well as hypertrophied. Diff’erentiation from mitral 
incompetence can be difficult since in both conditions there may be a loud apical 
systolic murmur. The systolic murmur in mitral incompetence is always pan- 
systolic often with a crescendo in btc systole obliterating the second sound at the 
apex, though this sound is dear enough ebewherc. The mitral systolic murmur is 
not loud in the aortic area and is frequently better conducted to the a.tilla and back. 
In mitral incompetence the pulse is not anacrotic unless there is associated aortic 
valve disease. 

Treatment. — No treatment is necessary for cases of mild or moderate aortic 
stenosis except to avoid hard physical effort, especially competitive games. _ Reassur- 
ance and encouragement can benefit many of these patients. In se\erc aortic stenosis 
with ischamiic pain, or syncopal attacks, exertion sufficient to produce symptoins 
must be strictly avoided, and this is usually compatible with a sedentary occupation. 
Left ventncular failure is treated wiA digit^is, a low sodium diet and mcroinsl 
diuretics (see p. 812). Some patients have been successfully treated by aortic valvo* 
tomy but the value of this operation cannot yet be assessed. 


AORTIC INCOMPETENCE 

Damage to the aortic cusps, a dSated valve ring or a combination of these circum- 
stances leads to aortic incompetence. The magnitude of the backflow varies from a 
small fraction to half of the stroke output when the cusps arc totally deficient ; this 
regurgitated blood incrcasis the residual left ventricular volume and stretches the 
myocardium, causing a more vigorous contraction of the left ventricle and a steep 
rise of intraventricular pressure resulting in early ejection of an increased volume oi 
blwjd. _ This steep rise of pressure imparts a “ hyperdynamic feel ” to tlie jpex beat, 
hirh is transmitted to the carotid arteries where it is known as Corrigan’s sign, to 
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the peripheral arteries causing a watcrhammer pulse, and to the capillaries Mhere the 
increased pulsation may be seen. The increased left ventricular volume causes 
dilatation, and the increased work causes hypertrophy of the left ventricle which may 
reach an enormous size. 

Etiology and Pathology. — Rheumatic valvulitis is by far the commonest cause 
of aortic incompetence in Great Britain, and in most cases there is additional involve- 
ment of the mitral valve. Syphilitic aortic incompetence is now less commonly seen 
(see p. 859} ; here the main damage is in the aorta, causing dilatation of the aortic 
ring, and severe involvement of the cusps is much less common. Syphilitic aortitis 
also results in aneurj'sm formation, coronary ostial stenosis leading to cardiac 
ischxmia and, rarely, cardiac infarction. In severe hypertension stretching of the 
aortic ring may cause a minor degree of incompetence. Damage to the aorta 
from a dissecting aneurysm occasionally causes aortic incompetence. Bacterial endo- 
carditis is rarely the primary cause, although it may increase pre-existing damage 
and is the commonest cause of a ruptured aortic cusp. Congenital bicuspid aortic 
valves, or rarely, quadricuspid valves, tend to be incompetent when associated with 
hypertension or atheroma. A minor degree of incompetence from a bicuspid valv'c 
is frequently found in patients with coarctation of the aorta. Congenital abnormalities 
of the aortic valve causing incompetence are occasionally associated with large ven- 
tricular septal defects or ocher more serious forms of congenital heart disease. 

Symptoms and Signs. — A slight or moderate degree of aortic incompetence 
usually produces no symptoms for many years, c^eciily if it is of the rheumatic 
variety. Shortness of breath on exertion is the first significant symptom and, as 
with aortic stenosis, left ventricular failure tends to progress rapidly with parox>smal 
nocturnal dyspneea and cardiac asthma. Ischsmlc pain is not uncommon, especially 
in the syphilitic group with coronary osUal stenosis, and the pain tends to occur 
during an attack of paroxysmal nocturnal dyspnoea. 

The pulse of aortic incompetence rises steeply in systole and gives a character- 
istic tap to the palpating finger which is described as simulating a waterhammer. 
The rapid fall of pressure is described as collapsing. These signs are best appreciated 
by palpating the radial and brachial arteries tvith the fiat of the fingers when the arm 
is elevated. The same pulsation can be seen in the carotid arteries as described by 
Corrigan, and in the capillaries especially of the nail bed. The compensatory rise 
in systolic pressure and low diastolic pressure from the aortic backflow and peripheral 
vasodilatation produces a wide pulse pressure, and a blood pressure of about 180/50 
is not uncommon. There may be difficulty in estimating the diastolic pressure, and 
persistence of the diastolic sound dowm to zero does not indicate a diastolic pressure 
at this level. The apex is heaving from left ventricular hypertrophy and the sudden 
steep lift in systole combined wnffi a second small wave in diastole gives the apex a 
hyperdynamic quality- The apex is displaced downwards and to the Je/L On 
auscultation there is an early diastolic murmur commencing immediately after the 
aortic component of the second sound. This murmur is high pitched and best heard 
with the diaphragm type of stethoscope. It is usually maximal to the left of the 
sternum in the third and fourth left spaces over the aortic valve, but when the ascend- 
ing aorta b dilated, especially in syphilitic aortitis, the murmur is often loudest to 
the right of the sternum. Early diastolic murmurs may be very difficult to hear, 
but they are usually more easily beard on expiration, in the sitting position, and 
when the heart is slowing after exertion. An aortic sj^tolic murmur is usually heard, 
and is of the same quality as in aortic stenosb but is not so loud. Occasionally the 
systolic murmur may be loud, and even associated with a thrill when the first part 
of the aorta is greatly dilated from typhilitic aortitis. Wide splitting of the first heart 
sound is not unusual, and is due to the addition of an extra ejection sound in early 
systole from dilatation of the aorta. In some patients with isolated free aortic in- 
competence a rumbling mid-diastolic murmur, udth or wthout a prcsj-siolic murmur. 
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pulsation of the right auricle in tricuspid incompetence, but more often the auricle 
is so large that the regurgitant stream produces litde movement ; however, appropriate 
auricular or ventricular pulse tvaves may be seen in the superior vena caval shadow. 
The lungs are frequently clear In spite of the degree of heart disease. 

Diagnosis.--CarefuI obsen’ation of the venous pulse is the key to diagnosis in 
tricuspid valve disease. Tricuspid incompetence is frequently overlooked because 
of the dominant signs of associated organic heart disease. Tricuspid stenosis is 
relatively rare : it should be considered in chronic rheumatic heart disease when 
there are signs of right heart failure, recurrent ascites and hepatomegaly ; if the heart 
rhythm is regular, large auricular waves in the neck veins and presystolic hepatic 
pulsation are diagnostic signs. 

Prognosis.—The prognosis in functional tricuspid incompetence is essentially 
that of the causal disease. In organic tricuspid disease prognosis also largely depends 
on the degree of assodated chronic mitral valvulitis and its effect on the whole neait. 

Treatment.— The treatment of funcrional or organic tricuspid incompetence is 
the treatment of heart failure. The rare cases of pure or dominant tricuspid stenosis 
should be treated by tricuspid valvotomy. 


DISEASES OF THE PERICARDIUM 

PERICARDITIS 

Infianunation of the pericardium may be acute or chronic and occurs as a primary 
infection or as part of a general disease. The acute form may be dry (hbrinous) or 
accompanied by effusion (serous^. Chronic pericarditis occurs as constrictive peri* 
carditis, adhesive mediostino'pencarditis and rarely as a chronic effusion. The im* 
portant considerations in all forms are the nature of assodated disease, and the 
presence of dfculatory embarrassment through interference with diastolic filling and 
ventricular systole. 

ACUTE PERICARDITIS 

.Etiology. — ^The age and se.x inddence in acute pericarditis depends on the nature 
of the cause. It is frequently due to acute rheumatic fever, and sometimes to pyogenic 
bacterial infections and tuberculosis. Idiopathic or acute benign pericarditis is prob- 
ably due to a virus infection. Other causes are ursmia, trauma and invasion by 
neoplasm. Acute pericarditis frequently results from cardiac infarction. 

Pathology. — ^The morbid anatomical findings largely depend on the artiology of 
the pericarditis. The acute fibrinous forms may be locm or general in distribution. 
In the early stages the pericardium loses its smooth, shiny appearance because of a 
surface exudate of lympn, fibrin and inflammatory cells. This exudate may become 
thick and irregular, resulting in a ragged, honeycombed appearance — the so-called 
“ bread-and-butter pericardium ”, In many cases the superficial layers of the myo- 
cardium also show an inflammatory reaction. Orgamsation takes place, leaving 
varying degrees of slight pericardial thickening, often with adhesions. In other 
forms the fibrinous reaction may be associated wiA a large effusion of serous or sero- 
sanguinous or sero-purulent fluid, and occasionally the sac may be full of pus. 

Clinical Features. — I. Acute fibrinous pericaratis {i.e. toithout effusion ). — In many 
cases there are no symptoms ; in others the symptoms are submerged in those of 
associated disease, i.e. rheumatic carditis and cardiac infarction, whilst in others 
distinctive features are present. 

Pain varies in intensity and is situated across the front of the chest, sometimes 
radiating to the neck, shoulders and arms; it may occasionally be confined to 
epigastnum. Pericardial pain may be indistinguisbable from the pain of cardiac 
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infarction, but sometimes it is made ^oise by moving the chest, especially into the 
hypereitended position, and on deep breatl^g. It is generally agreed that the 
mceral pericardium is insensitive and the pain of pericarditis appears to arise from 
the parietal pericardium and its area of contiauity with the diaphragm and pleura. 
Some degree of dyspncea is usual, but this is not a prominent feature unless there 
is pericardial effusion. 

There is often moderate fever, sweating and a leucocytosis, depending on the 
xtiology of the pericarditis. The characteristic physical sign is a friction rub which 
occurs in systole and diastole, giving it a “ to and fro ” character, which sometimes 
resembles the murmur of aortic stenosis and incompetence. Friction rubs are best 
heard towards the base. They have a superficial scratching quality and vary in 
intensity with pressure of the stethoscope; they are often transient and generally 
disappear when an effusion develops. 

2. Pericarditis tcilh effusion, — The clinical picture varies with the amount of fluid 
and the rate at which it accumulates. If the amount is small there may be no symp- 
toms. If, on the other hand, it is large and the accumulation is rapid, pain is usual 
and the patient is often anxious, restless and pale. The pain may be severe, but there 
is more often a sense of dull sternal oppression. Dyspncea and orthopncea develop 
in proportion to the size of the effusion and appear to be due to a direct compression 
of adjacent lung and diminution of vital capacity. An irritating cough occurs with 
large effusions. Cardiac asthma sometimes occurs, but is probably due to underlying 
myocardial disease. 

A friction rub is sometimes heard totvards the base of the heart. The apex beat 
becomes weak and may disappear, and the heart sounds are soft at the apex. The 
extent of cardiac dullness increases and is said to vary with the posture of tne patient, 
in large effusions dullness to percussion and bronchial breathing occur posteriorly 
over the left lower lobe, due to partial or complete atelectasis. 

The interference m'th cardiac function known as cardiac tam^nade ^vhich occurs 
in many cases is related to the size of the effusion and its rate of development. The 
clinical features of tamponade are due to restriction of diastolic filling and consequent 
reduction in cardiac output, a rise in right auricular pressure above the pericardial 
pressure, and peripheral vasoconstriction which maintains blood pressure in the 
presence of a falling cardiac output. Tamponade is recognised by a rising jugular 
venous pressure and this should be carefully assessed in all cases of suspected peri- 
cardial effusion. The systemic blood pressure tends to fall and the radial pulse may 
become very small— occasionally it fades during inspiration (pukus paradoxus). A 
paradoxical rise of venous pressure with inspiration may be observed in the jugular 
veins. Tachycardia is usual. Rapidly developing tamponade may lead to shock, 
whikt a slowly increasing pericardial effusion may produce widespread venous con- 
gestion resembling congestive heart failure. 

The radiology of acute pericarditis. — Radiological changes in acute pericarditis 
occur when an effusion collects in the sac. The important signs are (I) an enlarge- 
ment of the heart shadow and a decrease in size wth recovery shown by serial films ; 
(2) a rounding of the heart shadow-, becoming almost globular in some cases, with 
obliteration of the normal angulation along the left border, sharpening of the peri- 
cardiophrenic angles and a bulging into the rctrocardiac space best seen in the right 
oblique view ; (3) diminution of cardiac pulsation seen on radioscopy — in extreme 
cases the shadow appears quite still ; (4) on cardiac catheterisation there k a space 
between the catheter lip lying agunst the right auricular endocardium and the outer 
border of the heart. This increase in tluckness of the wall due to fluid may be clearly 
demonstrated by angiocardiography — a small quantity of dye introduced through a 
catheter is sufficient for diagnostic purposes. 

The electrocardiogram in acute pericarditis tends to show pathological changes in 
all leads due to the widespread nature of the injury. The time relations of various 
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complexes remain normal. P waves are unaffected. The QRS complex remains 
normal in form but the voltage is frequency diminislied in all leads in pericardial 
effusion. The important pathological change in pericarditis are due to epicardlal 
injurj', and arc found in the S-T segment ana T waves. The S-T segment is slightly 
elevated in all leads, showing more in some leads than in others. Usually the S-T 
is concave upwards, in others it is slraighter and occasionally coved with a convexity 
upwards, as is found in myocardial infarction. These changes fluctuate, tend to be 
transient and rarely last for more than 10 days. The T waves tend to become flattened 
and inverted. A small in«rsiQn of T \vavcs in all standard leads and chest leads is 
sometimes seen — the widespread nature of such a change is strong evidence of peri- 
carditis. Occasionally the T wave is tall and sharp at the termination of a raised 
concave S-T segment. 

The electrocardiogram of cardiac infarction is partly due to epicardial disease so 
that differentiation from pericarditis is sometimes difficult. The changes in peri- 
carditis are more diffuse and are never associated with Q waves. An isolated steep 
inversion of T waves occurring in only one or two leads is not due to pericarditis. 

Paracentesis of the pericardium is indicated when diagnosis remains in doubt, 
when examination of the fluid is required for diagnosis of the cause, and as an urgent 
therapeutic measure when cardiac tamponade b great or increasing rapidly. 

The skin and underlying tissues should be aoajsthetiscd down to the pericardium. 
The needle should be inserted just beyond the apex beat, or high in the angle between 
tlie ensiform cartilage and the left margin of the sternum and then passed upwards, 
backwards and slightly to the right ; the needle should be withdrawn a little when 
pulsation of the heart is felt on reaching the epicardium. Sufficient fluid is withdrawn 
tor diagnostic purposes or to relieve symptoms. This procedure is not indicated 
unless there is cviaencc of a considerable quantity of fluid or severe t.tmponade. 

Special Types op I^iCAnDrns. — 1. Aevle benign perieardiiis (idiopathic peri- 
carditis, non-specific pericarditis or virus pericarditb). 

This condition is of considerable importance because it is readily mistaken for 
cardiac infarction. Adults of either sex are affected, the artiology b unknown but an 
upper respiratory tract infection or pneumonitis frequently precedes the pericarditis. 
A moderate-sized effusion may develop, friction may appear and fever may last a 
few days. The condition lasts for da)'3 or weeks, but relapse is not uncommon; 
however, recovery is invariable and apparently complete. 

2. Tuberculous pericarditis . — Thb is a relatively rare clinical condition. It usually 
appears to be the primary manifestation of tuberculosis, but in most cases it is second- 
ary to an obscure lesion elsewhere. The onset b often insidious, with general symp- 
toms ratlier than local ones due to pericarditis. Chest pain usually develops, hut 
may be transitory, cough is common and fever b high and irregular, but may be 
completely absent in elderly patients. Signs of tamponade develop and carffiac 
arrhytlimias are common. The tuberculous atiology may be confirmed by examiia- 
tion of aspirated pericardial fluid. Theprognosb b bad witliout treatment ; mortality 
rate m the first jear after the onset of symptoms being approximately 50 per cent. 
Sun-iving patients, whether treated or untreated, may develop constrictive pericarditis 
later. 

Treatment. — Prolonged bed rest simOar to aanatorium regime is necessary. The 
prognosis is greatly improved by the concurrent administration of 1 g. of strepto- 
mycin inttamuscuiatly and 12 g. of sodium aminosalicylate (P.A.S.)_ daily for 120 
days, Streptomydn can also be combined with bonia/id. When pericardial aspira- 
tion is possible and indicated by the dze of the effusion, 1 g. of streptomycin in 
saline should be injected into the sac. Thb procedure may be repeated at weekly 
intervak and good results liave been obtained. The treatment of tuberculous peri- 
carditb is still largely experimental and various combinations of iffiemothcrapeutic 
drugs merit a trial. There is some evidence tiat early surgical drainage after treat- 



^&RICARDlTt§ 


881 

mcnt with streptomycin may be beneficial. Tlic progress o£ treatment is assessed 
from the degree of fever, improvement in general symptoms, the erythrocyte sedi- 
mentation rate, radiological heart siae and the electrocardiogram. 

3. Rheumatic pericarditis . — Some degree of transient fibrinous pericarditis 
probably occurs in a majority of cases of rheumatic carditis and its significance 
13 subordinate to the whole disease. In some cases, however, usually the more 
serious ones, an effusion develops and this adversely affects the course of the 
disease. 

4- Purulent pericarditis is fortunately rare now that the pyogenic conditions which 
cause it are treated with antibiotic agents or chemotherapy. Surgical drainage to- 
gether with the appropriate chemotherapy is indicated. 

Diagnosis. — Chest pain, a friction rub, fever and widespread S-T elevation and 
T wave changes in the electrocardiogram are the diagnostic features of acute fibrinous 
pericarditis, but these features do not alwaj's occur together. Pain is often absent, 
friction rubs are often fleeting, fever may be absent or due to associated disease and 
the electrocardiogram ma)' ^ pathological only for a brief period. IVhen pain, 
friction or electrocardiographic changes occur in the course of a disease known to 
be complicated by pericarditis, such as rheumatic fever, septicemia, cliest neoplasm 
and uremia, the diagnosis is readily made. 

The accumulation of pericardial fluid is recognised by radiographic change in heart 
shape, softening of the heart sounds, elcctrocardiograpliic changes and the signs of 
developing tamponade. The withdra\yal of jpcricardial fluid by paracentesis is diag- 
nostic and helps In the investigation of its xtiology. Repeated physical examinations, 
serial electrocardlogramsand west films are of great Importance, not only for observing 
the progress of the disease, but for diagnostic purposes. 

The important differential diagnosis of acute virus pericarditis is cardiac infarc- 
tion (see above). Congestive cardiac failure must be differentiated from pericardial 
effusion causing tamponade. Here a knowledge of the underlying atlology, the radio- 
grapliic features, serial electrocardiograms and special investigations mentioned above 
for pericardial effusions are of diagnostic importance. The prognosis and treatment 
of acute pericarditis depend on the underlying cause. 

CHRONIC CONSTRICTIVE PERICARDITIS 

Synonym. — Pick’s Disease. 

This condition is essentially one of great tiuckening of the pericardium, which 
imposes a restrictive action on the heart so that diastolic filling is impeded, systolic 
ejection is diminished and venous congestion develops. It was known long before a 
series of cases were dweribed by Pick in 1896. There are descriptions by Loner 
and by Lands! over a century before, and Chevers discussed the pathophysiology 
of the condition in 1842. 

/Etiology. — Constrictive pericarditis occurs in men more often than in women 
and mostly between 15 and 40 years of age. 

It is not surprising that the xtiology is difficult to find since it is not until healing 
and organisation of previous inflammation have taken place that the condition comes 
into existence. Probably many cases are due to tuberculosis, but a definite history 
of previous pericarditis is rare and tuberculosis can only be demonstrated in some 
16 to 20 per cent, of biopsy or necropsy specimens by histological and bacteriological 
methods. Rarely inflammation with pyogenic organisms may produce constrictive 
pericarditis, and it may also occur as a result of organisation of hxmopericardium. 

Pathology. — The heart is encased in pericardium which is thickened from 2 to 
10 mm. This scar tissue shows varying degrees of hardness from an heterogeneous 
fibro-caseous mass to hard homogeneous hyalinised tissue or dense fibrosis with 
extensive calcification. This compression scar usually encases most of the heart and 
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sometimes extends up to the great vessels, but occasionally it is more localised^ The 
heart is essentially normal, but the superficial myocardium is frequently involved in 
the overlying pencarditis so that a fine of cleavage cannot be found. 

The serous cavides usually contain effusions and the peritoneum is often thick- 
ened, sometimes to the extent of producing a so-called “sugar-icing” appearance. 
The liver shows the results of long-standing venous congestion; it may be large 
or normal sized with a nutmeg appearance, or shrunken and fibrotic. It appears 
that the cirrhotic process continues Mter surgical relief of the constrictive pericarditis, 
if it has developed sufficiently to produce its own effects. 

Clinical Features. — ^The clinical features are the result of restricted diastolic 
filling, especially of the right heart, which causes a reduction in cardiac output ; this 
leads to sodium and water retention. The resulting hypcrvolsmia means an increased 
venous return which, however, cannot be accommodated by the constricted ventricles 
so that extreme venous congetion results. 

Constrictive pericarditis develops quietly and symptoms are not usually prominent 
until the signs are uell developed. TTie patient may first complain of dyspntea on 
effort or swelling of the abdomen. Sometimes cough is a prominent rature and 
occasionally faintness on bending down or coughing may be troublesome. 

The most important physical sign is congestion of the cervical veins — this may be 
so great that the top level of venous pulsation is well above the ears and cannot be 
seen (20 to 30 cm. above the right auricle is usual). The venous pulse wave form 
appears continuously high vrith sha^ descents in early diastole and a paradoxical 
rise in v-enous pressure with inspiration is usuaJk present. Constrictive pericarditis 
does not occur without venous hypertension, 'fhe arterial pulse tends to be small 
and often shows a diminution with inspiration (pulsus paradoxus). The blood pressure 
is usually low; peripheral arterial constriction shown by peripheral cyanosis and 
coldness of the extremities is sometimes present. Auricular fiDrillatlon is not un- 
common. 

The apex beat is small or absent. The heart sounds tend to be soft but a cadence 
of three sounds is usually heard. The additional sound occurs in early diastole and 
is rather shorter, higher pitched and earlier than the physiological third sound. It 
is related to the high pressure of ventricular filling. 

Ascites is usually present and is a prominent feature of the disease. Its extent 
is in contrast to the smaller amount of peripheral cedema. Ascites is persistent 
and pentoneal tapping b followed by recurrence. The liver may be small or moder- 
ately enlarged; it is hard but caimot alw'ays be felt through the ascites. Pleural 
effusions of varying extent are often present. The disease runs a long chronic course 
with gradually increasing venous congestion, diminishing cardiac output and hepatic 
failure. 

Radiology . — The heart is not enlarged and on radioscopy the pulsations are seen 
to be diminished and the angulatioru of the left border are smoothed out. The most 
conspicuous finding in many cases is extensive calcification of the pericardium. This 
is often best seen m oblique views and sometimes appears conmfetely to encase the 
heart e-xcepling the origin of the great vessels. Small pleural enusions are common. 
The lungs do not usually appear congested- 

The electrocardiogram . — The P waves may show abnormal forms or they are 
absent when there is auricular fibriUatioo. The QRS complex tends to be of low 
voltage, but IS othenvise normal. The S-T segment is isoelectric but T ^ves are 
usually flattened or inverted in several leads. Occasionally the electrocardiogram is 
surprisingly normal and there is some evidence that the pericarditis has not involved 
the underlying myocardium in such 

Other investigations are not usually indicated. Liver biop^ shows the degree 
of cirrhotic changes. Catheterisation of the right heart shows tne high level of the 
right auricular venous pressure and the right ventricle shows a characteristic pressure 



PERICARDITIS 883 

curve. Diastolic filling causes a very rapid rise of pressure which then reaches a 
plateau presumably, when the restrictive forces prevent further change. 

Diagnosis. — The diagnostic features of constrictive pericarditis are jugular venous 
congestion, ascites and a quiet small heart with an additional heart sound in early 
diastole. The radiological features are important and calcification of the pericardium 
is diagnostic in the presence of venous hypertension; however, there may be calcified 
plaques in the pericardium without pericardial constriction. The electrocardiogram 
provides important additional evidence, but the diagnosis is essentially based on the 
clinical findings. 

Congestive heart failure is differentiated from constrictive pericarditis by the 
presence of extensive cedema, lower levels of jugular venous pressure, cardiac enlarge- 
ment and the recognition of a cause for the heart failure. Other causes of ascites 
arc not usually difficult to differentiate because of the absence of severe venous con- 
gestion. 

The greatest problem in differential diagnosis is provided by obscure conditions 
which primarily involve or infiltrate the myocardium and endocardium, e.g, myo- 
carditis, amyloidosis and endocardial fibrosis (see p. 889). The hsmodynamics are 
somewhat similar, for diastolic filling may be restricted and the heart pulsations 
diminished, but calcification docs not occur and the QRS complex of the electro- 
cardiogram usually shows evidence of myocardial involvement. An inspection of 
the pericardium at operation may in the last resort be the diagnostic method of choice 
so that pericardectomy can be performed if constriction is present. 

Prognosis.— Untreated patients with constrictive pericarditis steadily deteriorate, 
become bedridden and die of the long-term effects of low cardiac output and hepatic 
failure. Surgical treatment entirely alters the outlook and patients ere now living 
reasonably active lives several years after operation. 

Treatment. — Decompression of the lieart by surgical removal of tlje pericardium 
is Indicated. It is advisable to reduce ascites before operation, and pre-operative 
treatment ivjth streptomycin or other appropriate antibiotics is indicated if there is 
any evidence of activity of the infection. Thickened pericardium is gradually removed 
from the left ventricle, and increased movement of tne underlying heart or herniation 
tluough the area of removal indicates that decompression b being effective. It is 
often necessary to carr)' the decortication process over the right heart and the right 
auricle. Hsmorihage and infection are dangers, but in expert hands and with the 
use of antibiotics the mortality rate is less than 10 per cent. An indifferent result 
from pericardectomy may mean that resection has not been sufficiently extensive. 
The results of operation are extremely satisfactory and it should be advised in all 
cases of constrictive pericarditis. 

CHRONIC ADHESIVE PERICARDITIS 

In this condition there are fibrous adhesions between the parietal layer of the 
pericardium and adjacent mediastinal structures, the chest wall, the pleura or the 
diaphragm. Various symptoms and signs have been attributed to this condition, but 
none is reliable and most are due to other changes such as chronic valve disease, 
cardiac enlargement or even true constrictive pericarditis. Although much has been 
written on this condition in the past, there is no evidence that it has any adverse 
effect on the function of the heart. No treatment is indicated. 


PNEUMOPERICARDIOM 

Air in the pericardial sac is a rare condition and occurs as a result of chest wounds 
and erosion by malignant growths from the bronchus or cesophagus. _ It is invariably 
associated with serous or purulent effusion. The symptoms and signs depend on 
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feature until ^^'®J^Yt^i'8.Tnpte>ms and signs are due to toxemia, septlcamla, 
oSiis and cafdiic failure. The onset is gradual so that it is rarely 
emboli tn van b accurately wb«i the disease began, but occasionally the onset 
n uith hich fever and rigors. The initial symptoms are general weakness 
« „;.Kcqucnt 8wea«. Feicr is usual and variable, there may be brief 

f^lvrSl periods, but it is mostly continuo^ and rarely rises above 1 02’ F. Rigors 
not uncommon and occur eapcoaliy when there are crops of petechial hsmor- 
^hap« Headaclie and pain in the joints and limbs are common. Aniemia develops 
from the start and tends to be progressive; splenomegaly appears early in the disease. 

* The heart. In the great majority of cases there are definite signs of heart disease 

at the onset. " Often the signs are slight at first ; a pansystolic murmur at the apex 
with no cardiac crilargemcnt indicating a minimal mitral valve lesion is common. 
On the other hand, there may be obvious signs of extensive aortic valve disease or 
the signs of a congenital defect. As the disease progresses it is common to find 
evidence of spread to other valves, especially the aortic valve when the mitral valve 
%\as originally involved. Undue importance has been attached to changes in the 
charactw of murmurs from day to day. The sudden appearance of a loud rasping 
or a musical murmur in systole or diastole may be due to the rupture of a cusp or 
fracture of one of the chordas tendme*. Auricular fibnlbtion is most unusual in the 
early stages of the disease, but it occasionally develops later. 

Emb^ic pAenamewu.—Artcrial emboli cause important signs of the disease. Lesions 
range from multiple ^croscopic ones to single large ones and may affect any organ 
of me body. The skin shows a variety of lesions. Petechia are commonest, there 
may be no more than two or three or there may be vast numbers ; they are commonly 
seen under the nails as splinter hasmorrbages, at the base of the neck, in the conjunctiva 
of the lower lid, and in the fundus oculi and the buccal mucosa. Pctechi« may recur 
in showers, but in the early stages a diligent search is often required to find one. 
Larger areas of ecchymosis are not uncommon and may be tencier. Osier’s nodes 
are small, tender, swollen areas, usually a few millimetres in diameter, occurring 
commonly on the pulp of the fingers or toes; they are usually discoloured and tran- 
sient, the patient complains of a sudden tender spot and often the examiner finds no 
signs a few days later. Osier's nodes appear to be almost specific for the disease. 

The spleen enlarges early in the disease and is generally rather soft. Episodes 
of sudden severe left hypochondriac pain suggest splenic infarction ; the spleen is 
then tender and a friction rub due to perisplemtis may be heard. Sudden loin pain 
may indicate renal infarction which sometimes causes macroscopic hrematuria. Micro- 
scopic hsmaturia is common and is the result of focal embolic nephntis. Renal 
failure is a late manifestation of the disease. 

Cerebral embolic episodes with resulting hemiplegia are not uncommon. Rarely 
diffuse cerebral damage may produce a meningitic or encephalitic picture. Central 
retinal arterial embolism occasionally occurs and causes sudden blindness, and optic 
atrophy may cause a more insidious loss of vision. The mesenteric vessels and those 
of the limbs are frequently involved. Myoitic aneurysm may develop, leading to 
fatal ha:morrliage or gangrene. Sudden pain in a joint is probably due to endarterial 
embolism ; repeated attacks of joint pain may cause confusion with rheumatic fever. 
Coronary embolism may cause cardiac iofarction, resulting in heart failure or sudden 
death. 

^Vhen bacterial endocarditis complicates a congenital lesion with left to right 
shunt, e.g. patent ductus arteriosus and ventricular septal defect, there may be few. 
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if any, manifestations of systemic embolisation; the clinical features are then 
largely pulmonary; the lungs may show repeated infarction and rarely abscess 
formations. 

Cachexia with a cafS au lait complexion, gross finger clubbing, severe anxmia, 
hsmorrhagic lesions, heart failure and renal failure are late features of the disease. 
The clinical picture and natural history of bacterial endocarditis have been changed 
by antibiotic drugs and chemotherapy. In early cases the disease may be completely 
cured ; however, this is by no means invariably the case. When treatment is started 
late in the disease infection may be eradicated, but extensive valve lesions may lead 
to progressive heart failure. In some cases progressive renal failure from diffuse 
nephritis continues after sterilisation of the infection. 

Investigations. — The blood shows a progressive anaemia averaging between 8 and 
12 g. of hsmoglobin per 100 ml, ; the red cells rarely fall below three million per 
c.mm. The white cell count is variable, most cases show a slight to moderate leuco- 
cytosis but leucopenta sometimes occurs. Large monocytes are usually increased. 
The sedimentation rate is usually raised but this is not invariable. 

Blood cultures are positive m some 75 per cent, of cases. Several samples of 
10 to 20 ml. of blood should be examined, and several days must elapse before culture 
can be accepted as negative. ^Vhen cultures are attempted after penicillin therapy 
has started they are likely to be negative unless treated with penicimnase. 

Radiological and electrocardiographic examinations aid the assessment of the 
cardiac condition but are not specifically altered by bacterial endocarditis. 

Diagnosis.— Early diagnosis b imperative if antibiotic therapy is to prevent 
further irreparable damage to the heart. Any patient with an organic heart murmur 
who has vague ill health or prolonged fever snould at once be considered as a possible 
case of bacterial endocarditis and appropriate investigations undertaken. The main 
features which lead to clinical diagnoris are (1) heart dbease, (2) fever, (3) embolic 
features, particularly petechias and Osier’s nodes, (4) splenomegaly, (5) anasmia and 
(6) hasmaturia. PositWe blood cultures confirm the diagnosis but in some 10 to 15 
per cent, of cases the blood culture remains negative. The diagnosis b rarely tenable 
when the hsmoglobin concentration and the sedimentation rate are normal. Differ- 
ential diagnosis. If bacterial endocarditis is kept in mind when considering patients 
with an organic heart murmur, confusion with other conditions rarely arises. How- 
ever, bacterial endocarditis which is characterised by prolonged fever and the involve- 
ment of many organs must obviously be distinguished from many other conditions. 

Fever, endocarditis and anaemia due to active rheumatism in adolescents and young 
adults may resemble bacterial endocarditb, and in any case these conditions may 
coexist. The presence of Osier's nodes, pctechi®, clubbing, splenomegaly and positive 
blood cultures do not therefore exclude rheumatic fever but indicate the existence of 
bacterial Infection. Other causes of fever such as malignant reticulosis, tuberculosis 
and the enteric fevers should be coasidered but are readily excluded by the absence 
of signs of endocarditb described above. Malignant reticulosis with fever, spleno- 
megaly and anaemia may cause difficulty but investigations usually reveal the true 
nature of the condition and signs of endocarditis are absent. Tuberculosis and the 
enteric fevers causing pyrexia and wasting are usually excluded on clinical grounds, 
but in cases of doubt the blood culture, Widal reaction, Mantoux test and a search 
for tubercle bacilli are decisive. Disseminated lupus erj’thematosus and other collagen 
diseases, if associated with a heart murmur may resemble bacterial endocarditis, but 
clubbing. Osier’s nodes and positive blood cultures are absent, and in disseminated 
lupus erythematosus the presence of L.E. cells can be demonstrated in tJie blood 
(see p. 933). If the presenting feature of bacterial endocarditb is due to emboUsm, 
such as hemiplegb, ha:maturia, pulmonary infarction, the nature of the underlying 
disease may not be immediately apparent but continued fever and other features*^, 
soon reveal the presence of infection and endocarditis. 
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Infected ventricular septal defect cauang repeated episodes of pulmonary infection 
and infarction may be confusing, but if Ac possibility of superadded endocarditis 
is always kept in mind when dealing with patients %viih an organic murmur the 
diagnosis is readily made. 

Prognosis. — Prognosis tvithout treatment is hopeless. Antibiotic therapy has 
completely changed the outlook which is now good, provided that treatment is applied 
early in tfie disease. Relapse may occur and when this happens it usually does so 
within one month of tlie cessation of treatment. Resistant strains of organisms may 
develop, but by increasing dosage and with the wide range of antibiotics now avail* 
able this problem cm be overcome. In spite of sterilisation of the infection some 
cases continue to deteriorate from heart failure, renal failure, or as the result of 
infarction of vital organs. Heart failure is the commonest cause of death, and tends 
to occur during treatment or within 6 months after treatment. Other adverse prog- 
nostic factors are increasing age, severe primary valve lesions and poor nutrition of 
the patient ; the most important factor in prognosis is the duration of infection prior 
to the start of treatment. 

Treatment. — PROPiivutcrrc. — ^Any patient with rheumatic heart disease (espec- 
ially organic mitral incompetence, or lone aortic valve disease) or with congenital 
heart disease should receive penicillin before undergoing any operative procedure, 
particularly dental extraction, tonsillectomy or any sort of endoscopy ; 500,000 units 
of soluble penicillin should be given 1 hour before operation, and the blood level 
maintained for 43 hours thereafter by a l2-houtly injection of 250,000 units procaine 
penicillin. Larger doses for a longer period before or after operation are indicated 
if this is for a knonn septic lesion. 

Curative.— Bed rest, a good diet and added iron arc indicated, but the essential 
part of treatment is the early and adequate administration of penicillin. The 
sooner it is started the better is the outlook, and a delay of 24 hours may determine 
the existence of a serious embolic episode. If the clinical diagnosis is reasonably 
certain, penicillin therapy should be started after several samples of blood have been 
withdrawn for culture during the first 24 to 48 hours; there is no justification for 
awaiting a positive culture which may take several days, and indeed negative culture 
docs not invalidate a sound clinical diagnosis. The positive blood culture provides 
confirmation of the diagnosis, and the imecting organism should be tested for sensi- 
tivity to penicillm and other antibiotics. Penicillin should be given in a minimum 
daily dose of 2,000,000 units for 6 weeks. It should be divided into a 4-hourly 
intramuscular injection or given by continuous intravenous drip. It is probable 
that 12-liourly injections of 1,000,000 units of procaine penicillin are adequate for 
90 per cent, of cases ; however, the intermittent intramuscular route of soluble 
penicillin is recommended at least until the results of bacteriological investigation 
are ai’ailable. A larger daily dose should be given if the resistance of the infecting 
organism is four or more times that of the O^ord staphylococcus, or if clinical im- 
provement IS not apparent in the first week. On such grounds it may be necessary 
to ^ve (i,(lQQ,QQQ ac QccaswnaUy IQ.QflQ.tKICl ualta lo. othec cases, 

dependmg on the bacteriology and clinical response, it may be advisable to combine 
penicillin w’ith streptomycin or other antibiotic drugs. 

The effectiveness of treatment is shown by remission of fever, improved appetite 
and well being, and a gain in weight; anaemia improves and the sedimentation rate 
falls. It should be noted that petechias may continue to appear for some time after 
the temperature is normal. Failures of treatment are due to delay in starting treat- 
ment through delay in diagnosis, inadequate dosage and the development of resistant 
organisms. 

Surgical Treatme.nt. — In cases ol patent ductus arteriosus it is advisable to 
ligate the ductus when treatment and convalescence are completed. Occasionally 
ligation should be advised whilst infection is still present if this is resistant to anti- 
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biotic therapy. Mycotic aneurysms require removal and grafting of the affected 
vessel where this is possible. 

Ninety per cent, of patients \«th bacteria] endocarditis may be cured if treated 
within 6 weeks of the onset of the disease, but if treatment is delayed until after the 
third month, only 50 per cent, are cured. 


ACUTE BACTERIAL ENDOCARDITIS 

There is much overlap with subacute bacterial endocarditis and now that serious 
septic conditions are treated effectively with antibiotic drugs, the differentiation of 
these conditions is of doubtful value. 

Acute bacterial endocarditis is now rare. It is mostly due to one of the pyogenic 
organisms, and is incidental to the course of an acute pyogenic illness. The primary 
lesion is generally obvious, such as suppurative pneumonia, puerperal fever, osteo- 
myelitis, a carbuncle or gonon'hcEa. An undamaged heart may rarely be affected. 
Vegetations develop on the valvular and mural endocardium, and there is a 
greater tendency to ulceration and destruction than in subacute bacterial 
endocarditis. 

Clinical Features. — ^The onset is rapid, but it cannot always be detected against 
the background of the severe septic primary disease. The symptoms are largely 
septicemic; swinging fever, rigors and sweats are usual ; pain and swelling of joints 
together with cutaneous ecchymoses are common. Finger clubbing is rare, but 
petechial hemorrhages and a soft enlargement of the spleen are usual. Embolic 
phenomena occur as in the subacute variety, but tend to produce metastatic abscesses. 
Meningitis, pericarditis, pleurisy and peritonitis are possible complications. 

ProEno8is.~-Thi3 disease was invariably fatal in a few days or vreeks, but treat- 
ment of the tetiofogical condition with antibiotic drugs is preventative, and curative 
if the endocarditis has not progressed too far (see Subacute Bacterial Endocarditis). 

Treatment. — Treatment is essentially ttet of the primary condition and other- 
wise the same as for subacute bacterial endocarditis (see p. 885). 


RHEUMATIC ENDOCARDITIS (ACUTE AND SUBACUTE) 
Endocarditis involving the valves (valvulitis) is present in the majority of cases 
of rheumatic fever and is ahvaj^ present as the principal manifestation of rheumatic 
carditis (see pp. 48, 862). The v'alvcs are inflamed and their surfaces become 
rougliened from exudates and adherent platelets ; small beady vegetations develop, 
the valve becomes vascular and infiltrated with cells and Aschoff bodies. Mitral 
and aortic cusps are mainly affected. 'Fhe earliest signs of mitral valvulitis are the 
development of a pansystolic munnur at the apex with or without a short mid- 
diastolic murmur (Carey Coombs). Aortic valvulitis is shown by the development 
of a basal systolic murmur which ends before the second heart sound and it is con- 
firmed by the development of an early diastolic murmur. These valve murmurs are 
variable in the acute stages and may disappear with recovery (see Rheumatic Fever, 

p. 49). 


OTHER FORAIS OP ENDOCARDITIS 

Endocardial Jibrosh (fibro-clastosis, endocardial fibroplasia). — ^This condition Is 
rare in Great Britain, but it is being reoignised with increasing frequency in infancy 
and early childhood, and it may be of congenital origin. A similar condition occura 
amongst negroes in central and South Africa and appears to be due to nutritional 
deficiency. The symptoms are those of an intractable and insidious heart failure. 

Acute disseviinated lupus erythematosus (Libman-Sacks disease, atypical verrucous 
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endocarditis). — ^Endocardial vegetations are sonutitnes found in this rare condition. 
The valves are not affected so that heart miinnurs are not a prominent feature. The 
vegetations are large and fleshy but do not appear to fragment, for embolism is 
uncommon (see p. 933). 

Tuberatlosis of the endocardium is extremely rare. Granulomatous verrucas and 
ulcers due to tubercle have been described. Non-bacierial mural ihrorttboses are not 
uncommonly found at necropsy after prolonged cachectic illnesses such as nephritis, 
carcinomatosis and chronic pulmonary suppuration. These lesions develop in the 
terminal stage of these illnesses and are non-specific platelet agglutinations on the 
mural endocardium. 


DISEASES OF THE MYOCARDIUM 

All forms of heart disease eventually affect the heart muscle and in some, such as 
coronary disease and rheumatic fever, the myocardium is directly damaged from the 
onset by isch:Emia or inflammation. Thb section deals with those relatively rare 
conditions in which the myocardium seeros to be affected primarily by inflammation, 
infiltration and metabolic disturbances. 


MYOCARDITIS 

In the past this term has been misused. It should be applied only to conditions 
in which the myocardium is affected by inflammatory processes. Classification is 
unsatisfactory because the stiology of myoarditis is obscure. Diagnosis is often 
diflicult because signs and 8)’mptoms are sometimes slight or absent, and circulatory 
impairment may be due to vasomotor disturbances resulting from a primary disease 
ratner than from myocarditis. 

Etiology and Pathology. — Rheumatic fever is the most important cause of 
myocarditis in Great Britain. The lesions are essentially interstitial and consist of 
either widespread or focal accumulation of cells and cci^ema ; it is part of a total 
carditis (see oclow and Rlieumatic Fever, p. 48). Bacterial endocarditis (see p. 885) 
also causes myocarditis which may be responsible for heart failure ; the lesions are 
both parenchymal and interstitial with small focal accumulations of cells which 
may form a suppurative myocarditis in the pyogenic ^'arletics. Some degree of 
myocarditis probably occurs in many specific bacterial, viral and rickettsial diseases, 
but it is not usually recognised and rarely causes significant deterioration apart from 
the fact that myocarditis occurs In the more serious cases of the particular infection. 
Diphtheria is an exception; its faudal, laryngeal or cutaneous forms frequently 
produce serious parendiymalous myocarditis which b not necessarily related to the 
severity of infection at the primary site (see belotv). The cause or causes of isolated 
inter-stitial myocarditis are unknow (sec below, p. 891). 

Clinical Features. — ^The clinical jacWie depends on the severity of the myo- 
cardial lesion and on its cause. Myocarditb leads to a diminished cardiac reserve 
and to dilatation of the heart with congestive cardiac failure when muscle damage is 
extensive and severe. Fever, malaise and other general symptoms depend largely 
on the retiology. A dull pnecordial ache is common but may be absent, or variable — 
it is more often present in interstitial myocarditb than in the toxic parenchymal 
lesions which do not usually involve the pericanflum. Dyspncca is usual but often 
not a prominent feature and it may be impossible to distingubh cardbc dyspncca 
from that due to an associated pneumonitis, e.g. in pneumonia, typhoid and rickettsial 
disease. It is a most significant symptom in ^phtneria. 

Examination usually shows a tachycaidb which is greater than expected from 
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the fever. The pulse tends to be soft and thready, and the blood pressure is normal 
or low with a tendency to low pulse pressures. Pulsus altemans may be present, 
extrasystoles are common and the more serious arrhythmias sometimes develop. The 
apex beat is diminished in force and may be shifted to the left from cardiac enlarge- 
ment. The heart sounds tend to become soft and triple rh3^bm is usually present 
due to a third heart sound. Murmurs arc often conspicuously absent but with 
increasing dilatation and the development of heart failure, mitral and tricuspid systolic 
murmurs tend to develop. 

All degrees of heart failure may result from myocarditis, but acute left heart 
failure is rare. Congestive heart failure, shown by a rise in jugular venous pressure, 
may occur early in the disease and may be progressive or transient, depending on 
etiology. In diphtheria the great veins may be collapsed when shock is associated 
with heart failure ; this is usually a fatal combination. 

Radiology . — Radiographic examination reveals the extent of cardiac enlargement 
and shows the presence of pulmonary congestion which, however, is not usually a 
prominent feature of myocarditis. In diphAeridc carditis and other acute cases with 
evidence of heart failure, examination should not be carried out except by means of 
portable apparatus at the bedside. 

The electrocardiogram provides important evidence of myocardial disease and is 
pathological in almost all cases of myocarditis. Changes in the QRS complex are 
variable ; the voltage may be diminished with notching of complexes and even intra- 
ventricular delay shown by uidening of the QRS. The S-T segment and T waves 
are most frequently affected. The S-T tends to be depressed and T waves are flat 
or inverted in several leads. As in pericarditis the emphasis U on the widespread 
nature of relatively slight changes compared with the more localised and severe changes 
which are found m cardiac infarction. Arrhythmias and conduction defects are not 
uncommon. 

Types or Myocarditis. — 1. Diphtheritic myoearditis.^Somt degree of myocarditis 
probably occurs in the majority of patients with diphtheria. The muscle fibres are 
difiusciy damaged and histological examination may show little in contrast to the 
findings in interstitial myocarditis. In some it produces serious clinical features and 
may be fatal. ^Vhere recovery occurs it is usually complete, but occasionally there 
are permanent electrocardiographic changes. The first clinii^ signs tend to appear 
in 7 to 10 days. Arrhythmias occur early and heart block is common. Other signs 
of myocarditis may de^■elop and arc followed by those of congestive heart failure in 
severe cases. The hasmodynamic state may be implicated by to.tic depression of 
the vasomotor system so that the shock state is associated with central failure. 

Prognosis. — ^The outlook for diphtheritic carditis which is causing symptoms and 
signs is poor, but if there is recovery from the acute illness, it is usually complete. 

Treatment. — Prophylaxis is essential and consists of the early diagnosis and 
treatment of diphthena with adequate antitoxin and bed rest for I month. There is 
no active curative treatment for carditis when this has developed. Patients should 
be kept at complete rest for at least 6 weeks. If there is congestive heart failure a 
mercurial diuretic should be given but digitalis is contraindicated. 

2. Rheumatic myocarditis cannot be separated from the whole picture of rheumatic 
carditis which generally b dominated by endocarditis. The myocarditis b inter- 
stitial with Aschoff bodies in various stages of development scattered throughout the 
muscle, and particularly in the regions of the auriculo-ventricular junctions. Myo- 
carditb b always severe and probably responsible for the outcome in cases dying during 
the acute and subacute phases of the disease. 

3. Isolated myocarditis (Fiedler’s myocarditis, primary myocarditis, idiopathic 
myocarditis). 

These unsatisfactory terms indicate that the cause of the dbease is unknown aad 
it may not be a single disease but rather a similar myocardbl reaction to various 
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causes. However, the patholorical and clinical finding are fairly constant in the 
cases which have been describea. At necropsy the heart is dilated and soft; the peri- 
cardium and endocardium are normal. Histological examination of the myocardium 
shows a diffuse interstitial cellular reacdon Vfhich is mainly monocytic but various 
other cells are found. There is a variable degree of damage to the muscle cells and 
usually some degree of healing by interstitial nbrosis. 

The symptoms are slight at fiiEt with a dull sternal aching and fatigue. Soon 
congestive heart failure develops and deterioration continues in spite of treatment 
until death occurs in a few weehs from the onset. Thrombo-empolic episodes are 
often a feature and there arc phases of fever, but much of tlie course may be afebrile. 
The signs are as in other cases of myocarditis and congestive heart /allure. The 
electrocardiogram shows patliological changes suggesting myocarditis, as described 
above. No specific tests for this disease are known. Isolated myocarditis must be 
differentiated from all causes of congestive heart failure, and the diagnosis is largely 
made by exclusion of other disease and the positive signs described above ; a rapidly 
deteriorating febrile course is strongly suggestive but confirmation comes only with 
necropsy. The treatment for congestive heart failure is indicated but lack of response 
is characteristic of the disease. 

Non-Inflammatory Disease of the Mvocardium. — Amyloidosit of the heart.-— 
Primary amyloidosis of the myocardium is an uncommon condition but has been 
recognised many times during recent years. In tbb form of amyloidosis there is no 
associated elironic suppuration and llic heart b mainly affected, tut amyloid may be 
found elsewhere, e.g. m vessels of the tongue and gums. At necropsy the heart is 
dilated and the muscle feels firm, but "histological examination shows extensive re- 
placement of the muscle cells by amyloid material. There are no symptoms or signs 
apart from those due to progressive heart failure and cardiac enlargement. The 
disease runs a long course, often with signs of heart disease for 3 to 5 years. The 
electrocardiogram shorva signs of extensive myocardial damage. Bundle branch block 
or pathologic Q waves io several leads may occur. The electrocardiogram may be 
indistinguishable from the pattern of myocardial infarction, but the changes tend to 
be more widespread in amyloidosis. Radiological examination shows cardiac enlarge- 
ment. Histological examination from biopsy may show deposits of amyloid material 
in the walls of small vessels. There is no specinc remedy but heart f^ure requites 
the usual treatment. 

Idiopathic hypertrophy of the heart. — ^The conditions to which this descriptive 
terra applies do not form a single xtiologidl group. The es.scntial feature b the 
absence of any known cause of hypertrophy. Massive hearts are occasionally re- 
sponsible for heart failure in infants and children ; the condition has been ^led 
congenital idiopathic hypertrophy, but there is little evidence that it b a congenital 
abnormality. 

Familial cardiomegaly mostly affects young adults. There is great cardiac enlaige- 
ment and the electrocardiogram often shon-s bundle branch block. Death b often 
sudden, or may follow progressive heart fsulure. Cardiomegaly together witli myo- 
cardial infiltration and degeneration occurs in Friedreich’s disease and in myotonia 
atrophica. Arrhythmias and various degrees of heart block are not uncommon in 
these neurological conditions, and occasional cases have led to heart failure or sudden 
death. 

The myocartlium may be affected in scUroderma by a s'lmilar process to that 
which b found in the skin. Cardio-vascular symptoms and electrocardiograpUc 
changes occur. Sarcoid infiltration of the heart may occur in generalised sarcoidosis ; 
it is extremely rare. 

Von Gierke's Disease , — Tlib condition b due to a congenital error of metabolism 
resulting in abnormal glycogen storage. Both sexes are affected and tlie condition 
may be familial. Abnormal glycogen storage occairs in various organs including tlie 
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liver, kidney's and the heart. Imtjlvemcnt of the heart causes cardtomegaly and 
sudden death may occur. Diagnosis is suggested by the combination of unexplained 
cardionicgaly and hepatomegaly. No treatment is known. 

W. W. Brigden 


CONGENITAL HEART DISEASE 

About three children in each thousand are bom with congenital heart disease, 
but those with the more serious forms do not live long, and by 10 years of age the 
proportion is reduced to about one in eadi thousand. In about 2 per cent, of all 
parents with organic heart disease, the condition is congenital. 

iEtiologj'. — The cause is neatly alwaj-s a failure of development. In the past 
some types liave been attributed to ffetal endocarditis but this is almost certainly 
incorrect. Rubella during the second month of the mother's pregnancy b an un- 
common cause and some other virus infections may act in the same way. 

It seems, however, that heredity is the main cause. Rarely, but more often than 
would be expected by chance, parent and child or two sibs both luvc congenital 
heart disease. Generally the subject b the only known sufferer in the immediate 
family but statistics show that sios and relatives are affected more often than the 
general population. Most other congenital abnormalities arc found from lime to 
time in association. 

Lesions of the aortic \*alvc and coarctation of the aorta arc found more often in 
boj-s; patent ductus arteriosus and atrial septal defect are more common in girls. 

Diagnosis and Classification. — Diagnosis has become more important with 
the progress of surgical treatment. Several forms of congenital heart disease, including 
those of most practical in^rtance, can be dbgnosed by simple clinical methocb 
alone ; others may be dimcule and may require cardiac catheterisation or angio- 
cardiography. 

Increased understanding of some underlying principles has made classification 
more rational and comprehensible. The division mto those with and those without 
centra! cj*anosb is most important and if the ^nosb b only occasional or doubtful 
the patient must be kept under observation until it b dedded- 

Central c)'anosb is best recognbed in the tongue and mucous membrane of the 
mouth, in the conjunctiva: and in the nails xchen the hands are Karm. The arterial 
oxygen may be as low as 50 to 60 per cent., and is generally under 90 per cent, when 
central ejanoab is obvious. Peripheral cyanosis may be very striking in the hands, 
cheeks, ears and lips, and is seen in Raynaud’s syndrome, in many open-air worken, 
and in any thin child after exposure on a cold day. The arterial oxygen saturation 
is normal and it has little significance for diagnosis. It may be due to peripheral 
stasis only or more rarely to a general slowing of the circulation. 

Central cyanosis nearly atuays indicates a ri«ht’to-Ieft {veno-artcrial\ shunt and 
therefore gives a partial diagnosis at once. There must be an opening between the 
right and left sides of tlic heart and there must be something else rabing the pressure 
on the right side so that the shunt is from right to left. 

A second division b into those where Inc blood flow to the lungs b increased 
(piconajroic) and those where it b diminbhed (oUgaanic). Thb is of great practical 
importance, especially for cyanotic cases, since it can now be inaeased by operation. 
The distinction b made mainly by the appearances of the radiogram and by radioscopy, 
but a loud or widely split pulmonary second sound will suggest pulmonary hyper- 
tension or an increased pulmonary flow. 

Oligtemic lungs are shown by light vascular markings in the lung fields. They 
are most common in the C3’anotic group. Pleonsraic lungs are show-n by large 
pulmonary arteries and increased vascular inaridngs, often with pulsation that can 
be easily seen in the pulmonary branches. 
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Pleontemic lun^s indicate a left~to~right {fzrterio-lienous) shunt and so give part of 
the diagnosis at once. Atrial septal defect, ^’cntricular septal defect and patent ductus 
arteriosus (all acyanotic) and transposirion (cyanotic) are the main examples, and all 
these may give a somewhat similar radiological picture. If the amount passing 
through me shunt is small the changes in the lung fields may not be apparent. 

Congenital heart disease can, therefore, be divided into the four following groups : 
i. Acyanotic. With no communication between the two sides of the heart, ii. 
Acyanotic. With a potential communication between the two sides {i.e. a foramen 
ovie that is not sealed), iii, Acyanotic. With a left-to-right (arterio-venous) shunt 
and pleonremtc limgs. iv. Cyanotic. With a right-to-left (veno-arterial) shunt : 
most of these have oligsouc lunga but some have pleonasmic lungs because there is 
also a left-to-right shunt. 

General Principles of Treatment. — Even if an exact diagnosis is uncertain, 
most patients can be given reasonable advice about the degree of activity that is best 
for them and about the prognosis. Symptoms are generally more important than 
physical signs in judging this, although there may be a large heart with relatively 
few symptoms. A padent with striking physical signs may have little disability. 

The best plan is to find what the child can do by gradually increasing its activity 
and then to keep the daily level somewliat below tma and to insist on adequate rest 
and a long night in bed. This principle applies in the same way to the cyanotic 
children, even if they can do very Little. In other respects they should be treated 
as far as possible as normal children. Some patients are still limited in their activity 
mote than they should be because a systolic murmur has been beard; and improve* 
ment may simply mean that a child has broken free from unnecessary restrictions and 
is doing as much as he can without distress. 

The child should be carefully treated when transient infections occur and sulphon* 
amides and antibiotics should be used readily to minimise the risks of bacterial 
endocarditis, as nearly all forms except atrial s^tal defect are specially liable to tUs 
infection. 

(1) Acyanotic. With no ComiONiCATiON betwein tiie Lett and Rjcht Sides 
OF THE Heart. 

Eett^ia fora'/j.— The heart is situated outside the thoracic cavity and the patient 
is not likely to sundve for long. Simpler defects of the pericardial sac are also found. 

Dextrocardia . — ^^Vhen the heart is on the right side of the chest with complete 
transposition of all the nscera they form a mirror image of the normal. This has 
no cUmcal significance except that there is sometimes bronchiectasis. It must be 
distinguished from a heart displaced to the right by intrathoracic disease. It is 
inherited as a Mendelian recessive cliaracter and so is more common in the offspring 
of first-cousin marriages. 

Less commonly the heart is on the right without the abdominal and other viscera 
being transposed, or the heart is on the left with the abdominal viscera transposed. 
It is then difficult for the circulation to function, for blood from the veme cavx trill 
tend to enter the wrong atniim. There are nearly always other congenital abnonnall- 
•wta ttA VA-att, sAy/ai dAixe* mdi vAs.Va{ft ■VosAA'ia -aad 

of the aorta and pulmonary trunk, and the patient b generally cyanotic. 

Congenital heart block . — Thb b not very uncommon. Although the block b 
nearly Mways complete, the rate is faster than in most other forms, about 50 a minute 
or more after exertion. Stokes-Adams attacks are rare, and generally the prognosis 
is good. It b often assodated with a small ventricular septal defect. 

Bicuspid aortic valves . — These arc not uncommon but generally cannot be recog- 
nised as they do not cause aortic regur^tation unless they become deformed by 
disease. Atheroma may occur early, and they are spedally prone to bacterial endo- 
carditis, so that the diagnos'is may be suspected when thb occurs on the aortic valves 
only in a patient without a rheumatic hbtoiy. 
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Aortic stenosis . — Generally this is Talvular but sometimes it is sub'^•al^’^Jlar and 
due to a failure of development of the bulbus cordis. If there is a rough systolic 
murmur and thrill maximal in the aortic area in a child with few symptoms and a 
heart that is normal in siae, the stenosis is more likely to be congenital than rheumatic, 
as the latter generally occurs uith a seriously damaged heart. The slow-rising pulse 
and small pulse pressure are later signs of more severe stenosis. Many patients do 
well, and in the absence of cardiac enlargement, electrocardiographic signs of left 
ventricular strain, or other special features, it should call for little, if any, limitation 
of activity. Later, however, perhaps in the fourth decade, increasing hbrosis and 
calcification of the valve are likely to make the stenosis worse. 

Coarctation of the aorta . — ^Thc aorta is narrowed so that the pressure on the 
proximal side is raised to overcome the obstruction. The narrowing varies in degree, 
and in severe cases there may be an hour-glass stenosis. The site of the coarctation 
is not just above the valve but farther round the arch at the isthmus \\ here the ductus 
arteriosus joins the aorta, so that the left subclavian is above the constriction. A 
much lower pressure in the left than in the right arm wuuld indicate obstruction 
above the origin of the left subclavian artery. 

The auscultatory signs are similar to those of aortic stenosis, but may be slight. 
Sometimes the systolic murmur may be widespread and heard also over the back 
as it may be produced over dilated collateral arteries. The essential diagnostic feature 
is the high pressure in the upper part of the body with a low pressure and a delayed 
or absent pulse in the arteries of the legs ; and it it is made an invariable rule to feel 
for the femoral pulse in all patients with a high brachial blood pressure, with un- 
explained aortic incompetence, or with abnormai pulsation in the neck, the diagnosis 
should not be mtssecL Dilated collateral vessels may be found over the chest or 
back, especially round the scapula, and these are often made more obvious if the 
patient bends fonwd with hu anns han^ng by hb side. Notching of the lower 
border of the ribs on radiographs may be further confirmation, but the diagoosb 
should be made without this. 

The prognosis is good in patients without symptoms where the lesion is found 
by chance after the age of 20, and not so good in those where symptoms develop in 
childhood, though slight dyspnoea or aching of the legs arc hardly significant. The 
blood pressure does not rise progressively through life, though it may not reach its 
maximum till 15 or 20 years of age. A patient with a pressure of 180 mm. may show 
only slight left ventricular enlargement and may be able to lead an active Ufe for 
many years. 

Aortic incompetence is common and may be due to dilatation of the aorta or to 
changes in the aortic valves and may cause some of the symptoms. Congenital cerebral 
aneurysmsareoften prcscntandmaylcadto fatal subarachnoid haemorrhage, and though 
the risk of this is nunimbed by reduction of the blood pressure it b not entirely removed. 

The condition can now be cured by operation but it b difficult to decide when 
it b indicated, as the prognosb is often good. Operation should be performed only 
by those with special experience, and even in such hands, the mortality b about 
10 per Cent., though thb may continue to drop. If the patient has serious symptoms 
in childhood or if the blood pressure continues to rise much after 15 years of age, 
operation should be advbed. After 20, the risks are greater and the anastomosis 
may be difficult or impossible, so that a greater degree of dbabillty b needed to 
justify the risL 

(2) Actanotic^ With a Potejoial CoaniuNiCArroN betwten the Two Sides ' 
OP THE Heart (Cyanose tardive). 

Pulmonary valvular stenosis is often found with a closed ventricular septum as 
well as with Fallot’s tetralogy (see p. 897). The stenosis mav not be severe in spite 
of striking phi-sical signs — a rough s3rstouc murmur and thrill, Tnaxiirml in the"* ‘ ^ 
monary area and sometimes a diminished and single second sound at thb * 
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This diagnosis can be made when Qranosis has been present from birth or from 
the first IS months of fife ; wheir there is a systolic murmur of moderate intensity, 
often svith a thrill, in the pulmonary area and a diminished or normal pulmonary 
second sound ; when there is no diastolic murmur ; when the heart is not much en- 
larged ; when there is no prominence of the pulmonary' arc or pulmonary arteries 
(though less than half of them show a real sabot-shaped heart, the remainder having 
a relatively straight left border or even slight prominence of the pulmonary arc due 
to dilatation of the infundibulum beyond the stenosis) ; and, most unjiortant of all, 
when the density of the lungs on radioscopy is lighter than usual. It is curious that 
four-fifths of the patients with Fallot’s tetralogy should have the habit of squatting, 
thougli it is seen dso in other forms of cyanotic heart disease, even in Eisenmenger’s 
complex where there is no pulmonary stenosis. 

These criteria should enable the diagnosis of Fallot’s tetralogy to be made irith 
confidence, and it is here and in simple pulmonary stenosis that surgical treatment is 
most successful. 

Pulmonary atrttia . — Cases witlj pulmonary atresia as well as those with pulmonary 
stenosis have been included as Fallot’s tetralogy but the former must now be differ- 
entiated because the small and thin-walled pumonary artery that is generally present 
beyond the atresia makes subclavian-pulmonary anastomosis more difficult but not 
ahvays impossible. This diagnosis must be considered when there is the general 
picture of Fallot’s tetralogy but no systolic murmur and a rather loud second sound 
m the pulmonary area, the aorta being more over to the left than usual. There may 
also be a continuous murmur, because the circulation to the lungs is helped either 
by a patent ductus arteriosus or by a bronchial artery that is large enough to produce 
such a murmur. 

The only operative treatment is subclavian-pulmonary anastomosis, because the 
atresia generally involves too broad a section of the pulmonary valve region for a 
direct operation to be practicable. 

Tricuspid atresia.— When there is the general picture of Fallot’s tetralogy but a 
rather larger heart with hypertrophy of the kfl ventricle, and kft ventricular pre- 
ponderance in the electrocardiogram, the diagnosis is generally tricuspid atresia witli 
a small or non-functioning right ventricle ; there must be a defect of the atrial septtzm 
so that blood from the right atrium can re-enter the circulation. The aorta and 
pulmonary trunk may both arise from the left ventricle, in which case the lungs \\ill 
not be oligsmic and the patient cannot be helped by operation. More often there 
is pulmonary stenosis, or the pulmonary trunk arises from a diminutive right ventricle 
reached through a ventricular septal defect. 

This last group can be helped by subclavian-pulmonary anastomosis because they 
are suffering from a reduced pulmonary blood flow; but the improvement to be 
expected is Uss than and may not last as long as in Fallot’s tetralogy. In both groups 
the prognosis is worse than in Fallot’s tetralogy. 

PuSnonmy oofrufar Kenans xciCh a ny/it-to-/e/{ infer-ofriaf shunt . — T his is the 
most common condition after Fallot’s tetralogy in the oligremic group. The phj’sical 
signs are the same as in the asyanoric rases (see p, S9S), bat as tho condition uorsens 
the murmur and thrill may become much less evident. The electrocardiogram often 
shows the pattern of right ventricular strain, with deep inversion of T in leads II 
and III, and in the chest leads from VI to V4. 

The diagnosis should be suspected when cyanosis has developed later, sometimes 
not until early adult life. When this happens the patient generally becomes pro- 
gressively worse, sometimes rather quiiUy, and operation should be considered at 
once. This must be pulmonary valvotomy, as subclavian-pulmonary anastomesis is 
liable to be followed congestrve heart &ihire. 

ScRCicAL Treatment of Cyanotic Cases with Pulmonary OtiCiEMiA.— The 
outlook of many of these children has been completely changed by the introduction 
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of subclavian-pulmonary anastomosis {Blalodc-Taussig operation), and by Brock’s 
operation for direct relief of the stenosis : here the stenosed valve is divided (valvo- 
tomy), or infundibular resection is performed, or both procedures may be needed. 
All these operations increase the blood flow to the lungs, and this brin^ more oxygen 
to the circulation and so the disability and cyanosis are both greatly relieved. 

Whenever the disability calls for it, operation should be advised. Any indication 
that such a child is losing ground and is unable to walk as far as before is a sign of 
serious significance, and if anything is to be done it must be done quickly, as such 
deterioration is generally progressive until the diild dies. This, unfortunately, applies 
only to children over the age of 3. However bad the outlook in young children, and 
this is often because of frequent attacks of increased cyanosis wth unconsciousness, 
operation should be deferred, as in infants it is more dangerous and the improvement 
is often less lasting, because the anastomosis is too small as the child grows larger. 
For this reason operation should rarely be performed until the age of 3, or, if possible, 
5 years of age. From then until 10 is perhaps the ideal age, though the results seem 
nearly as good in older children, and it is only in those over 20 that the risks seem 
much greater and the degree of improvement less. 

The operation is a serious one \vith a mortality of about 5 per cent, in Fallot’s 
tetralogy and much more in pulmonary atresia and the more complex conditions. 
The results are excellent in about tlu-ec-quarters of these patients so that they may 
be able to walk a mile or more instead of 100 yards or so, and get about all day almost 
normally. The polycythxmia quidcly diminishes or disappears and the clubbing of 
the fingers improves more slowly. The arm to which the subclarian has been divided 
gives no trouble. 

It is important for the parents to realise that the heart condition has not been 
cured and that altho^h the outlook is much improved it is still uncertain for how 
long this will last. The diminished blood flow to the lungs has been relieved by 
operation but the ventricular septal defect remains and the right ventricle is still 
working against the systemic pressure, whether the operation is an anastomosis or a 
diren one. One cannot, therefore, expect that the pauent will be able to lead a more 
active life without some increase in the ivork of tnc heart. The heart increases in 
size in the first few months but generally not greatly, and so far, follow-up studies 
show that for 4 or 5 years the increase is not generally progressive or serious. Until 
however the ventricular septal defect can also be dosed, the patient still has a limited 
outlook, and cardiac enlargement and increasing right ventricular strain will follow 
some day, but fortunately in most cases, not for several years. 

(4b) Cyanotic Cases \yiiE3rE the Poimonaby Blood Flow is Normal or 
Increased. — ^Thc diagnosis is best made by radioscopy, but phj’sical examination 
may help, as large hearts and pulmonary diastolic murmurs are much more common 
in tills group. If the pulmonary second sound is much increased and booming, or 
widely split, or if it is palpable, the patient probably has a raised pulmonarj' arterial 
pressure and an adequate blood supply to the lungs, so cannot be helped by operation. 

In thb group, accurate diagnosis is at present less important. Transposition and 
Eisenmenger’s complex are the commonest lesions, the latter being the more likely 
diagnosis in adults. 

Transposition of the aorta and pulmonary trunk . — In small children this is one of 
the commonest forms of morbus cceruleus but the mortality is heavy in the first 
years of life and relatively few survive. IVhen both main vessels are completely 
transposed life would, of course, be impo^ble without some communication beuveen 
the two sides. This may be through an atrial septal defect and a patent ductus 
arteriosus, when the outlook is very bad ; or through a large ventricular septal defea 
when many patients who survive the first 2 or 3 years of life continue to carry' on 
surprisingly well. The circulation is sometimes made easier by one of the main 
arteries being only partly transposed, Le. overriding a ventricular septal defect’-' 
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Several forms of surgical treatment have been tried but at present the results arc not 
good enough to justify the procedure. 

Etsenmenger'f complex . — ^This consists of the combination of ventricular septal 
defect, right ventricular hypertrophy, and overriding aorta. Patients with this condi- 
tion have generally started as simple ventricular septal defects (see p. 896), for the 
relative pressure in the two ventricles will dedde whether there is a right-to-left 
shunt and cyanosis much more than the degree to wlilch the aorta is overriding, as 
nearly all ventricular septal defects are high up in the septum just below the aortic 
\'alve. Sometimes the pressure on the right side has been nigh from infancy and they 
Iiave always been cyanotic and then they may be difficult to distinguish from cases 
of Fallot’s tctralog)’. 

More often they become C}’anotie later in life, perhaps when about 20. When this 
cyanotic stage is reached the pulmonary second souna is generally much increased, 
the pulsation of the pulmonary artery is easily palpable and as pulmonary hyper- 
tension develops, the pulmonary blood flow diminishes. TJie patient becomes 
seriously limited but may be able to cany on quiedy for some years. Restriction of 
actirity and symptomatic treatment arc the only useful measure, that can be taken. 

Maurice Campbeel. 


THE HEART IN MISCELLANEOUS CONDITIONS 


HYPERTHYROIDISM 

Elevated basal metabolism is responsible for functional changes in the circulation 
in hyperthyroidism, but the high incidence of auricular flbrillation in thyrotoxicosis 
sug^sts that die heart may be direedy affected by toxzmia. Increased tissue demands 
for oxygen are met by an increased cardiac outptit, which Is characteristic of thyro- 
toxicosis. Circulating blood volume is increased, and peripheral vasodilatation, 
amounting to extensive arterio-venous shunting, leads to an increased venous return. 
The Increased cardiac output is achieved largely by an increase in heart rate, although 
there is some cridence that stroke volume t$ also elevated. The circulation becomes 
hyperdynamic and there is a greatly diminished circulation time. Tachycardia, hyper- 
volemia and increased circulation velocity arc well tolerated by the heart in young 
subjects with thyrotoxicosis, although the metabolism ol the mpeardium is presumably 
pathological. The manifestations of thyrotoxic heart disease are auricular fibrillation 
and cardiac failure ; these occur almost exclusively in the older age groups, suggesting 
that degenerative changes in the heart are the cause of breakdown in the circulatory 
compensations for hyperthyroidism. The epical features of congestive cardiac failure 
develop in spite of the liigh cardiac output. This apparent paradox is characteristic 
of thyrotoxic heart failure. Although the cardiac output is often higher than normal, 
it is madequate for the demands o! the thyrotoric state. 

Symptoms. — Palpitation, weakness and dyspncca are common symptoms in thyro- 
toxicosis but these do not indicate heart disease. Palpitation may be continuous and 
regular and without apparent cause, or it may be paroxysmal or continuous and 
irregular when due to multiple ectopic beats or auricular fibrillation. Palpitation may 
occur in young patients, but it is more common in older patients with taxic adenoma. 
Dyspnoea and weakness are present in uncompUcated thyrotoxicosis, but true cardiac 
dyspncea develops only tvith the onset of cardiac failure, which is confined to the 
older age groups. Ischiemic cardiac pain may also occur in patients after middle 
life, and is probably due to latent coronaiy disease which is revealed by the increased 
cardiac work. 
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In thyrotoxic heart disease the general rfgns and s^ptoras of thyrotoxfcosis may 
be obvious or tliey may be slight and easily OTcrlookcd. In particular the thyroid 
gland may not be visibly enlarged and only careful examination may reveal a small 
adenoma, or radiography may show an intradioracic gland. 

The signs of a hyperdynamic circulation are present; there is tachycardia, an 
increased pulse pressure with a moderately elevated systolic pressure and palpable 
digital arteries. The apex beat is increased in force and rate and the whole pr^cordium 
may pulsate with the heart beat. The first heart sound is loud, and it is usually 
followed by a systolic murmur which b best heard over the pulmonary artery and 
is in mid-sj stole. The second heart soimd is not remarkable, and there are no murmurs 
in diastole unless there is assodated valvubr disease. 

Auricular fibrillafion is common in patients over the age of 45. It may be 
parcxj’smal or permanent and is characteristically assodated with chaotic high 
ventricular rates in untreated patients. Paroxj-smal tachycardia and auricular 
flutter occur occasionally in hyperthyroidism. Congestive carmac failure occurs when 
there is auricular fibrillation and severe thyrotoxicosis in the older age groups ; it 
is shown by jugular venous congestion, pulmonary congestion and cedema, but there 
is often the distinctive paradox that the circulation remains hyperdynamic in spite 
of cardiac failure. OUier forms of organic heart dbeasc, espedally hypertension, 
coronary disease or chronic vaUnilar disease, are sometimes assodated with thyro- 
toxicosis. 

Radioh ^. — Cardiac enlargement b not present unless there U cardiac failure 
or associated heart disease. Thyrotoxic heart failure causes moderate generalised 
cardiac eolargemeat. An intrathoradc extension of the thyroid gland may be 
shown. 

The eJeetrocardiogram is not characteristic. Arrhithmia is confinned when present. 
Changes assodated with ventricular hypertrophy or ischemia, such as T wave flatten- 
ing or S-T depression, are present If there is additional organic heart disease. 

Diagnosis.-— Thyrotoxic heart disease is recognised in the presence of obvious 
ht-perthyroidism by auricular fibrillation or the signs of eoncestive heart failure. 
However, many patients with thyrotoxic heart disease do not have obvious general 
signs of hyperthyroidism and the condition b therefore easily mbsed. Persistent 
tachycardia, unexplained auricular fibrillation, or unexplained heart failure, even in 
the presence of organic heart disease, indicate the possibility of hyperthyroidism, 
which may be further suggested by a history of weight loss, increased appetite, 
nervousness and other symptoms of Graves’ disease. The diagnosis may be con- 
firmed by radio-active iodine studies and tests of basal metabolism, which, however, 
are difficult to evaluate in the presence of heart failure. The differential diagnosis 
of the thyrotoxic state b considered elsewhere fsee p. 494). 

Prognosis. — ^Thc degree of damage to the heart in thyrotoxicosis depends on the 
age of the subject and the duration of the malady rather than on the type of goitre 
or the severity of the symptoms of hyperthyroidism. It is more serious with advancing 
age. The prognosis depends greatly on the suc«ssful treatment of the hyperthyroid- 
Ism ; congestive cardiac failure responds well and auricular fibrillation may cease 
spontaneously after treatment. The prognosb b poor if the hyperthyroidism b un- 
recognised and untreated, for the usual remedies of cardiac failure and auricular 
fibrillation are largely ineffective. 

Treatment. — ^The primary object of treatment b the correction of hyperthyroid- 
bm (see p. 494). Although partial thyroidectomy is highly successful, the mortality 
is greater in patients with thyrotoxic heart disease than in those with uncomplicated 
Graves’ disease. Surgical treatment xvUl probably be replaced by medical methods 
in all patients with thyrotoxic heart disease. After correction of hyperthyroidism, 
congestive heart failure subsides and auricular fibrillation tends to be replaced by 
sinus rhythm. If the arrhythmia persbts, quinidine should be used (see p. 828). 
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DISEASES OP THE CARDIO'VASCULAK SYSTEM 


HYPOTHYROIDISM 

The heart is affected in the majori^ of eases of advanced myxfedeina. Basal 
metabolism is reduced and there is a corresponding reduction in cardiac output and 
peripheral blood flow. The circulating blood volume is low and venous return is 
diminished. At necropsy the heart is dilated and there is usually a large pericardial 
effusion. Coronary atheroma is common. Histological examination shows non- 
specific degenerati%'e changes in the muscle fibre, and patchy fibrosis which is in- 
distinctushable from that due to iachsemia. 

Clinical Features. — ^Angina pectoris occurs but other symptoms of heart disease 
arc rare because phj'sical activity is greatly reduced by the disease. Obvious congestive 
cardiac failure is unusual. The pulse is small and slow (50 to 60 a minute) and the 
venous pulse is not remarkable. The apex beat is not usually palpable and the heart 
sounds are soft. On radiography tliere b cardiac enlargement ana diminbhed pulsa- 
tion ■, the stencilled outline and globular shape of the heart b partly due to peri- 
cardial effusion, but in advanced cases there js also some dilatation of the heart. 
The pathogenesis of the effusion and cardiac dilatation b obscure. 

The eketraeardiogram shows bradycardia and low voltage of all complexes in all 
leads, but the T waves are especially aflccted and may be isoelectric or inverted in 
leads sho^^ing left ventricular complexes, i^. in standard leads I and II and chest 
leads 4 to 7. These pathological changes become nomial during treatment with 
thyroid. The electrocardiographic changes in myxedema may be partiaUy due to 
pericardial effusion, Dbgnosb and treatment are described on pp. 497-498. 

ADDISON’S DISEASE 

Cardiac dborder is not an outsunding feature of either diminbhed or increased 
function of the adrenal glands. In Addison’s disease there are no cardiac ninpioms, 
but the heart is reduced in size and pulsation b diminished as sho^vn by ratuo^phic 
screening. The electrocardiogram shox^T varying changes which depend on the 
degree of elearolytc dbturbance ; the level of serum potassium appears to be the 
most important factor. All cor^Iexes tend to be of low voltage and tlic T waves 
may be isoelectric or inverted. Treatment with cortical hormones may at first cause 
further pathological changes in the electrocardiogram, but if general recovery occurs, 
the electrocardiogram tends to become normal. 



THE HEART IN MISCELLANEOUS CONDITIONS 


903 


cardiogram may show profound ischxmic changes with S-T depression and T wave 
inversion in leads I, II and VS-V?. Recovery is usual but permanent muscle damage 
may occur. 


BERIBERI HEART DISEASE 

Wet beriberi is often associated with congestive cardiac failure. The condition 
occurs in Great Britain in mental patients, alcoholics and in other conditions associ- 
ated with malnutrition. The symptoms are those of heart failure, the onset of which 
may be gradual or occasionally very acute. The heart is dilated ; murmurs are not 
conspicuous but there is tachycardia and commonly a summation gallop rhythm. 
The clinical features of congestive heart failure appear, although the peripheral pulses 
and skin temperature suggest that the cardiac ou^ut is elevated above normal. The 
diagnosis should be considered in any patient with unexplained heart failure, espec- 
ially if there is evidence of avitaminosis or nutritional disorder (see also p. 469). 

TRAUMATIC HEART DISEASE 

The heart may be injured by direct penetrating wounds or by non-penetrating 
blou’s to the pnecordium. Penetrating icoimds are mostly caused by stabbing, gun- 
shot or shell fragments, and rarely by fracture of adjacent sternum or ribs, the passage 
of a foreign body SroTn the esophagus, or paracentesis of the pericardium. Most 
deep, penetrating injuries are rapidly fatal, but recovery occurs in a considerable 
proportion when the injury is relatively superficial, especially when due to stabbing. 
Any part of the heart may be damaged. Penetration of the myocardium results m 
hjemopericardium and cardiac tamTOnade (sec p. 879). Wounds adjacent to the 
heart or grazing the pericardium tend to cause a serous pericarditis which is recurrent 
if a foreign body remains imbedded in adjacent tissues. The symptoms and sign are 
those of pericarditis, with or without an effusion (see p. 878). 

TreatmenL^Thc possibility of injury to the heart should be considered in all 
cases of penetrating chest injury. Hxmopericardium with tamponade requires urgent 
paracentesis followed by surgical evacuation of clot and repair of the wound as soon 
as possible. Deep, penetrating wounds may damage any structure of the heart and 
death is the usual result. 

Non-penetrating injuries of die heart sometimes present difficult medico-legal 
problems. A history of trauma to the chest followed by cardiac symptoms, which 
may be due to neurosis or natural heart disease, should be interpreted with the 
greatest caution. Blunt injuries to the anterior chest wall by heavy blows or crushing 
may injure the heart by causing sudden arrhythmia, contusion of the pericardium, 
myocardium or coronary arteries, and rarely by causing rupture of one of the valves, 
one of the cardiac chambers or the aorta. A previously diseased heart is more likely 
to be damaged by blunt trauma than a normal heart which, however, is not immune. 

Arrhythmia : Palpitation and tachycardia is common after injury and is due to 
emotional disturbance, not infrequently associated with the possibilities of compensa- 
tion. However, serious arrhythrma may be predpitated by blows of varying severity 
and by sudden immersion in cold water. A^hythmia is probably induced by reflex 
action in most cases, but when the trauma is over the pnecordium, contusion 
of the myocardium may be the cause. Transient auricular fibrillation is the 
commonest disturbance ; sometimes it occurs in young subjects TOth a normal heart. 
Ventricular tachycardia and sudden death from ventricular fibrillation have been 
recorded after relatively trivial injury, Eldeiiy subjects and those %vith coronary 
arteiy disease are probably the most vulnerable. Transient heart block may follow 
indirect trauma ; the cause is presumably contusion of the conducting tissues but 
reflex inhibitions cannot be excluded. 
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Contusion : Bruising of the pericardium and epicardium may result in transient 
pericarditis, pericardial effusion or luemopericardium. Spontaneous recovery is usual. 
Contusion of the myocardium causes varying degrees of muscle damage with or 
\vithout damage to the coronary vessck; the right auricle, right ventricle, septum or 
left ventricle may be involved. The clinical feaHires and electrocardiographic changes 
may be similar to those of cardiac infarction ; cardiac pain of all degrees from a dull 
przecordial ache to severe wdespread pain associated with fever and leucocjTosis may 
result. Angina pectoris occasionally follows blunt injury whicli has involved the 
coronary vessels. 

The electrocardiogram shows various changes in the ventricular complex, ranging 
from transient T wave flattening or inversion, and S-T elevation or depression, to the 
de\‘elopment of pathological Q waves when there is extensive muscle necrosis. These 
changes are best seen in przcordial leads, but occasionally injury to the pnecordium 
results in electrocardiographic changes indicating isolated damage to the septum or 
posterior W'all of the ventncle. 

Valve rupture may follow blunt injury or excessive effort in subjects -with pre- 
existing heart disease. The aortic valve is most likely to be damaged in patients 
with syphilitic aortitis. The resulting acute aortic Incompetence causes severe chest 
pain and left ventricular failure. Rapture of the mitral valve chords witli resulting 
acute mitral incompetence has been recorded but it is also extremely rare. 

TRE-WME^rx OF Disohders FotLowme Nos-penetratino Injury. — Arrhytlimia 
is usually of brief duration but if prolonged the appropriate anri-arrhythmic drugs 
should be used (see p. 828). Patients noth cardiac contusion require bed rest for 
3 to 6 weeks, depending on the severity of the damage. In rare cases where there is 
cardiac tamponade, paracentesis is indicated. 

psychoneurosis and THE HEART 

^nooyms. — Cardiac Neurosis, Neurodrculatory Asthenia, Effort Syndrome, 
Da Costa's Syndrome. 

The common syroptoma of palpitation, flushing, sweating and hypcrventilatioQ 
associated with transient anxi«y are well known to all. These physiolopcal symptoms 
of alarm merge irapcrceptil^Iy into the pathological when they become persistent and 
present without reasonable provocation. The somatic symptoms of increased cardiac 
activity induce further anxiety in susceptible individuals; the pressor reaction is 
reinforced and the mechanism becomes self-petpetuating. In some individuals akrm 
produces a depressor response in tlie vascubr system as shown by a tendency to 
fainting ; but mere b much overlap between these interacting cardiovascular responses 
whicIi are the manifestations of instability of the autonomic nervous system resulting 
from psychoneurosis. 

The common psychological disturbance associated with cardiac symptoms is 
exi^sive anxiety with or without depression. In some patients the disorder is 
relatively superficial and b a transient reaction to external stress in a relatively sound 
personality, but in others the disorder b severe, endogenous and permanent. Func- 
tional cardlo-voscular symptoms occur in susceptible subjects when there is an exces- 
sive emotional reaction to real heart disease, when there b fear of sudden death of 
of a particular form of imagined heart disease, and it b in its most complete form in 
effort ^ndrome, which is essentially psychoneurosis with cardiac symptoms and 
signs of" severe autonomic disturbance. 

Clinical Features. — Most patients have several symptoms, but any of the follow- 
ing symptoms and signs may occur alone, in combination or in any degree of relative 
seventy. 

Patn . — Psychogenic “ heart ” pain is variable and contrasts at all points with 
true cardiac pain. It is rarely the central theme of a clinical history as in bchzmic 
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heart disease, and many patients wander off the subject into other troubles, or may be 
readily deviated into a discussion o[ <Hher symptoms real or imaginary. Psychogenic 
pain is trsuall}^ present for long periods; it may be made worse by effort but never 
brings the patient to a halt ; it is usually in the left infra-mammary region and rarely 
radiates elsewhere, although some patients complain of discomfort in the left arm. 
It is described as smbbing, pricking, a dull adie or sometimes in bizarre terms which 
cannot be applied to pain at all, but it is never crushing or constricting as in angina 
pectoris. The mechanism of functional pain is obscure ; often its severity and signifi- 
cance to the patient appears to diminish under interrogation. The important differ- 
ential diagnosis is with angina pectoris, and musculo-skeletal lesions should be kept 
in mind. 

D^spneea . — Breathlessness without effort or after slight effort is common. Respira- 
tion IS often shallow, irregular and interrupted by deep sighs. It is never like the 
distressing dyspneea of heart failure but a sense of suffocation is common. Occasion- 
ally fimctional hyperventilation may be prolonged to the point of tetany, but this 
symptom is unusual in effort syndrome, occurring mostly in monosymptomaric 
psycboncurotic females. 

Palpitation from tachycardia and cardiac overaction is probably the commonest 
functional symptom of '‘cardiac neurosis”. Palpitation is particularly responsible 
for the perpetuation of the vicious circle of anxiety and cardio-vascular symptoms. 
Exhaustion and weakness are also common complaints and transient giddiness, sweat- 
ing and headaches are other common manifestations of vasomotor disturbance. 

The heart is usually normal but where functional symptoms are associated 
tvith heart disease the apparent severity of syrnptoms is incompatible with the physical 
findings. The general appearance of dejection, anxiety ana tension often suggests 
the underlying psychogenic nature of the symptoms. Peripheral vasomotor disturb- 
ances are common : sweating is usually confined to the azills and palms of the 
hands ; desquamation and eczematisation of the palmar skin is common. Tachy- 
cardia, a hyperdynamic apex beat and high normal systolic level of blood pressure 
are the main cardio-vascular signs. 

Diagnosis,— The diagnosis is made on a detailed analysis of the symptoms ; their 
psychogenic nature is usually obvious. The signs of anxiety, autonomic disturbance 
and the absence of heart disease arc confinnatory. When functional disorder and 
organic heart disease coexist, the symptomatology and severity of the organic lesion 
are incompatible. Effort syndrome must be distinguished from organic heart disease, 
hyperthyroidism and chronic disease causing loss of weight, weakness and tachycardia, 
such as pulmonary tuberculosis and reticulosis. 

Prognosis. — Prognosis is concerned with the persistence of symptoms and ability 
to perform usefiJ work, and this depends on the severity of the underlying psychiatric 
disorder. When symptoms are an acute reaction to external stress and there is no 
past history ofpsy^opatholojry theprcgrnosb is rclativelv^ood after theprecipilatmg 
factors have been removed. \Vhen symptoms are insidious, unrelated to immediate 
external stress, and when there is a long history of psychoneurotic traits the outlook 
is correspondingly poor. 

Treatment. — ^The first step in treatment is to give an explanation of the psycho- 
genic nature of the symptoms, reinforced by an assurance that there is no organic 
heart disease. When the disorder is acute and in a relatively sound personality 
symptoms are normally cured by explanation and removal of the source of immediate 
stress. Rest is not generally indicated but sound sleep should be secured by sedation. 
In patients with long-standing psychoneurotic ill health the treatment is psychological, 
and reassurance about the heart is of Ktde help and often tends to result in the appear- 
ance of other symptoms. 


Wallace Brigden. 
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DISEASES OF THE BLOOD VESSELS 

Diseases of the blood vessels are closely related to diseases of the heart, and 
combined cardio-vascular disorders now form the largest group of fatal diseases. 
Arterial degeneration, mainly by its effects on tlie heart and brain, b the commonest 
underlying factor. With ad\'ancLng years there is a steadily rising inddence of 
ischasmic heart disease and cerebral \'ascular disorders, of the same order as the 
inddence of cancer. Examination of the Registrar Generars returns over the past 
20 years does not indicate any increase in deaths due to arterial disease apart from 
the greater incidence in the later decades due to longer sunrival, largely resulting from 
more effective treatment of infectious disease. 

The mechanbms involved in the production of arterial degeneration are obscure, 
but advancing age, dbbetes and lugh blood pressure are the chief contributory 
causes. High blood pressure is the result of increase in arteriolar tone. This may be 
secondary to renal disease or more rarely to endocrine dysfunction 5 but In the great 
majority of cases of arterial hypertension no organic cause for the increase in arteriobr 
resistance can be demonstrated. High blood pressure, whatever its origin, is a major 
factor in determining the age of onset and severity of atheroma, and coronary atheroma 
is the commonest cause of heart dbease. Hypertension therefore not only increases 
the tvork which the heart must perform to overcome the increased peripheral resbt- 
sn^ but also leads to steady deterioration In rite blood supply to the myocardium 
owing to coronary artery degeneration. Since atheroma is a geceraUsed disorder, 
peripheral vascular dbease, by which b usually* meant occlusive arterial db^e of 
the limbs, will frequently be associated with uchtemic heart disease and with the 
effects of arterial degeneration in other organs. 

Maintenance of circulatory function involves the peripheral vessels no less than 
the heart. For example, after severe htemorthage or fluid loss, the blood pressure 
is maintained by peripheral \*asoconstrictioo. Failure of thb compensatory t’aso- 
constriction leads to a fall In blood pressure and b a rnajor factor In the production 
of shock. 

Classification of Arterial Dise.asz.— P athological processes in the arteries can 
be classified as follows : 

(1) Congenital . — This group of arterial diseases is relatively small. It includes 
a number of developmental defects such as congenital aneuiysm of the cerebral 
arteries, coarctation of the aorta and vascular tumours such as cTrsoid aneurysm. 

J i) Trauntatic . — Injuries to the peripheral vesscb by penetrating wounds, par- 
arly in the lower limbs, may lead to arterial obliteration or to formation of an 
arterio-venous aneurysm. 

(3) Injlammation . — The arteries are particularly resistant to specific bacterial in- 
fections. Syphilis b exceptional in producing inflammation of the media of the 
aorta (mesaortitis) with destruction of efastic tbsue ; it afso involves the cerebral 
vessels, producing endartcritb and riirorabosb. Tuberculosis b also a cause of 
endarteritis. Arteritis may result from obstruction by infected emboli in bacterial 
endocarditis and weakening of the wall leads to mycotic aneurysm. Non-specific 
arteritis b a feature of 3 large and diverse group of disorders which are classified m 
allergic or colbgen diseases. Sensitisarion to some bacterial or chemical antigen b 
probably the common seriological factor, and histologically, necroric changes m Ac 
capillaries, arterioles or arteries are assoebted with a degeneration of collagen whi^ 
leads to widespread changes throughout the body. I^eumadc fever, rheumatoid 
arthritis, periarteritb nodosa, dissenurtated lupus erythematosus, scleroderma and 
dermatomyositb are all dbcases of this type. 
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Necrotisiog arteriolhis and endarteritis are also the characteristic lesions of 
malignant hypertension. Although morphologically there is a close similarity with 
the %'ascular lesions of the collagen diseases, 3ie mechanism of their produrtion in 
hypertensive states is quite different, being most probably related to excessive intra- 
vascular pressure which leads to acute iscl«mia of the vessel wall. 

(4) Degeneration . — By far the commonest and most important arterial degenera- 
tion is atheroma. This is a primary degeneration of the intima. Arterial stress or 
“ wear and tear ” is the chief predisposing factor, so that the maximum incidence is 
seen in old age and chronic hypertension. Disordered cholesterol metabolism may 
also play a part, and patients uoth diabetes, myxmdema and hypercholesterffitnia are 
particularly prone to develop atheroma. Medial degeneration is less common. It 
IS a disorder of old age and is usually associated with atheroma. 

(5) Neoplasm . — ^True neoplasms of the arteries are rare. Angiomata affect the 
capillaries and arc commonly found in the skin. Larger tumours, so-called cavernous 
angiomata, occur in the liver. Capillary an^oma fhsmangioblastoma) occurs in the 
cerebellum in association with similar lesions clsewnere. 

(6) Local disorders of vascular tone . — Excessive vasoconstrictor response to cold 
or mechanical stimuli produce digital asphyxia (Raynaud’s phenomenon). Arterial 
spasm may also complicate arteriosclerosis. Other disorders of peripheral tone are 
erythromclalgia and erythrocyanosis. Disturbances of vascular tone may occur as 
premonitory symptoms in the collagen disorders. 


SYSTEMIC ARTERIAL HYPERTENSION 

Tjie Normal Blood Pressure. — ^Thcre is a wide range of blood pressure in 
healthy su^ects varying usually from ICO to 145 mm. Hg. systolic and 60 to 90 
diastofic. The average nornul is about 125/75 and a figure of 140/90 in an other- 
wise healthy adult may be taken as the upper limit of normal. A slight increase 
tends to occur with age. In the same individual, transient variations in blood pressure 
are common ; nervousness, excitement, exertion, fatigue, cold and smoking may raise 
the normal level 20 or 30 points or more, but in these conditions the systolic pressure 
is affected more than the diastolic. 

The systolic blood pressure is chiefly determined by the force of contraction of 
the left ventricle. The diastolic pressure is regulated by the arteriolar resistance, 
which converts the intermittent output of the heart into a continuous capillary blood 
flow. During systole the large musculo-elastic arteries arc distended and during 
diastole their elastic recoil helps to maintain the arterial pressure. 

Systolic Hypertension. — A raised systolic pressure may be associated with a 
low, normal or high diastolic pressure. Increased emptying of the arterial 3j*stem 
during diastole, cither centrally as in aortic incompetence or peripltcfally due to 
vasodSatation as in thyrotoxicosis or severe aiuemia, tends to lower the diastolic 
pressure and this is compensated by increase in systolic pressure. In such conditions, 
therefore, the pulse pressure is greatly increased. If the diastolic pressure falls con- 
siderably the pulse has a large volume and may be “ water hammer ” in tj^ie. A 
high systolic pressure with a normal diastolic pressure is seen in elderly patients in 
whom arteriosclerosis has impaired the elastic properties of the large arteries. Main- 
tenance of the diastolic pressure then requires the production of a higher systolic 
pressure by the heart. 

Diastolic Hypertension. — ^Apart from the various disorders enumerated above, 
sj’stolic hypertension is always associated rrith elevation of the diastolic pressure, 
the primary dysfunction being increased arteriolar resistance. The common forms 
are essential hypertension and renal hypertension ; less frequently diastolic hyper- 
tension results from endocrine disease. 
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(1) £ssfnlifl/ hypertension.— is by fat commonest type of high blood 
pressure. The term essential hypertension is used to indicate the absence of any 
discoverable extravascular cause such as renal or endocrine disease. In benign 
essential hypertension (Hyperpiesia of AUbntt) clinical evidence of renal involvement 
is nearly always lacking. In malignant essential hypertension secondary arterial 
damage leads to rapidly progressive renal destruction ; hypertensive encephalopathy 
and retinopathy develop as a result of vascular disturbance in the brain and retinm. 

(2) Renal Hypertension. — ^The great majority of patients with renal disease develop 
high blood pressure. The usu» cause fa acute or chronic glomenilo-ncphritis. 
Hypertension may be encountered in chronic pyelonephritis, congenital cystic fcdney, 
tumours of the kidney, hydronephrosis and amyloid disease. Unilateral renal disease 
may also produce high blood pressure, the underlying lesion usually being pyelo- 
nephritis with congenital deformity of the kidney or more rarely tuberculosis, hydro- 
nephrosis, obstruction to a main renal artery or renal tumour. 

(3) Endocrine hypertension. — High blood pressure fa a feature of adrenal cortical 
hyperfunction (Cushing’s syndrome). This syndrome may be due to a tumour or 
simple hyperplasia of the adrenal cortex, or to cortical hyperfunction, without discover- 
able organic lesion. In severe progressive cas» malignant hypertension may develop. 
Administration of cortisone or corticotrophin sometimes causes a sharp rise in blood 
pressure. Phreoebtomocytoraa of the adrenal medulla or of ectopic medullary tissue 
may lead to attacks of paroxysmal hypertension. Eventually in this' condition the 
l^ertension becomes fixed at a high level and may pass into the malignant phase. 
The blood pressure may be raised in hyperthyroidism 5 usually the sj'stolic pressure 
alone is raised, but there may be an associated benign essential hypertension. High 
blood pressure is a frequent complication of diabetes and in this disease renal arterial 
and glomerular sclerosis may be an important ointributory factor. 

(4) Other causes oj diastolic kypertensson.^ln coarctation of the aorta the blood 
pressure may be considerably raised in the arms. In the lower limbs the systolic 
pressure is low but there is commonly slight diastolic hypertension which is probably 
due to renal ischsmia. 

Organic disease of the brain may give rise to acute elevation of blood pressure. 
This is particularly encountered with rapidly expanding lesions, e.g. hemorrhage 
into cerebral tumours, and with sudden increase in intracranial pressure such as 
occurs after subarachnoid hemorrhage. Hypertension in renal disease fa discussed 
on p. 1111. Further reference to endocrine disorders which produce hypertension 
will be found on pp. 516-518. 


ESSENTIAL HYPERTENSION 

The nomenclature of this condition fa somewhat confused owing to the common 
use of the term essential hypertension in different senses. Thus it is sometimes 
applied to benign hypertcruion or it may be used to cover all forms of non-renal 
hypertension. This confusion will be avoided if the term essential hypertension is 
restricted to those patients in whom no primary cause for the hypertension can be 
discovered. Such a definition would exclude primary renal and endocrine causes 
of all kinds. It would, however, include the malignant as well as the benign phase 
of the disease. 

Etiology. — ^The cause of essential hypertension is unknown. There is no evid- 
ence that it is referable to organic disease of the renal arteries or arterioles. There 
are, however, certain facts concerning the development and incidence of essential 
hypertension which are important. There fa a clearly recognised hereditary factor 
or more probably a combination of faemrs. The incidence fa highest in the sixth 
decade and the disease is sbghlly more common in women, but more severe in its 
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course and complications in men. There is some racial variation, hypertension being 
rare in Chinese and in negroes in th^r native osuntries, although under tvestem 
civilisation hypertension may be more common and more severe in negroes than in 
whites. In ^e benign phase hypertension is often labile and large variations may 
be produced by nervousness, emotion or activity. Later in the disease the level of 
blood pressure tends to become fixed even at rest, fluctuations diminishing in size 
and finally disappearing. There is evidence to suggest that transient hj^iertension 
occurring in times of stress may later become persistent ; nevertheless, no consistent 
psychogenic factor can be demonstrated in patients with high blood pressure particu- 
larly when this is of the more severe type. The fact that sjinpathectomy may bring 
the blood pressure back to nonnal is not evidence of a neurogenic origin. Simik^ 
lowering of the blood pressure is often observed after non-specific operations and the 
blood pressure frequently returns to a high level after sympathectomy. Obesity is 
undoubtedly an aggravating factor in essential hypertension and the blood pressure 
is usually observed to fall with weight reduction. 


BENIGN HYPERTENSION 

Synonyms. — Hyperpiesia ; Benign Nephrosclerosis. 

Pathology.^ — ^The only morbid anatomical changes found in essential hyper- 
tension are secondary to the high blood pressure. They are of t%vo main t^es; 
cardio-vascular hypertrophy, which is a direct response to the increased strain imposed 
on the heart and blood vessels, and arterial degeneration. In benign hypertension 
the degenerative process takes the form of fatty hyaline change in the arterioles with 
homogeneous sn’clling of the wall, but without necrosis. This is characteristically 
seen in the aiTcrent arterioles to the renal glomeruli. In larger arteries a combination 
of medial hypertrophy and intlmal thickening is seen, the Latter being characterised 
by proliferation oi elastic and fibrous connective tissue. In medium and large 
arteries atheromatous degeneration occurs in the intima and the atheromatous plaques 
may ulcerate or caldfy and may be the site of arterial thrombosis. Occlusion of the 
lumen may lead to infarction, or embolism may occur from an arterial thrombus and 
lead to obstruction of more peripheral vessels. The cerebral, coronary, mesenteric 
and the peripheral arteries of the limbs are the sites of election for atheromatous 
degeneration and its sequel®. Progressive narrowing of arteries may lead to slow 
Ischsmia of tissues such as the myocardium, brain and Jddney; obbteration of small 
arteries may lead to repeated focal parenchymal lesions as in cerebral arteriosclerosis 
and arteriosclerotic retinopathy. The pathological changes in malignant hypertension 
are described later. 

Symptoms. — ^Benign hypertension may be symptomlcss for many years, paiticu- 
Jarly if the patient rs unaware of its eastcnce. The various dinicai syndromes of the 
disease are in fact related to the degenerative changes in the organs resulting from 
arterial degeneration. Before manifestations of organic vascular disease appear, how- 
ever, it is not uncommon for symptoms such as headaches, giddiness, nervousness 
and palpitations to arise. These may, on the one hand, be due to awareness of the 
high blood pressure and a fear of its consequences, particularly ivhere there is a 
family history of vascular catastrophes. Or again these symptoms may be part of 
a general anxiety state, particularly in women at the menopause, for hj'pertension 
is likely to be discovered when menopausal symptoms first lead the patient to seek 
medical advice. Apart from these circumstances there is no doubt that some patients 
with benign hypertension develop headarfics which are often severe, intractable and 
apparently related to the high blood pressure. They are often present when the 
patient W'akens in the morning and may last for the greater part of the day. They 
may be associated with morning nausea or even vomiting. Not infrequently they 
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are migrainous in type and in such patients there may be a long history of migraine. 
There is no evidence that these headaches are due to organic cerebral vascular disease. 
The condition is not severe enough to warrant the disgivosis at this stage of hyper- 
tensive encephalopathy which is so common in malignant hypertension. If the level 
of the blood pressure is reduced by administration of sympatholytic drugs or by 
sympathectomy, dramatic relief of these headaches is usually obtained. 

The majority of patients with benign essential hypertension will have no pre- 
monitory sjTDptoms before the onset of organic complications. Breathlessness on 
exertion or, in more severe cases, paroxysmal nocturnal dyspncea, indicates the 
development of myocardial insufficiency. Blurring of vision or sudden blindness in 
one eye may be due to hfflmorrhage or thrombosis in one of the main cerebral veins 
or arteries. Hemiplegia results from cerebral thrombosis or from hiemorrliage, 
commonly into the internal capsule due to rupture of the lenticulo-striate branch of 
the middle cerebral artery ; or subarachnoid hamorrhage may result from escape of 
blood into the ventricular system. Focal paralyses occasionally occur, giving rise to 
diplopia, facial palsy or aphasia. Repeated attacks of paresis in one or more limbs 
may occur as the disease advances, and in older patients, progressive cerebral arterio- 
sclerosis may lead to focal or generalised convulsions and steady deterioration of 
intellectual power, ending in progressive dementia. Hxraorrlisgic manifestations 
outside the brain are not common, but occasionally isolated attach of hxmoptpis, 
luematemesLs or hxmaturia are attributable to benign hypertension. 

There arc few physical signs until the advent of complications. The appearance 
may be plethoric anri obese, or thin and pale. The radial and brachial arteries are 
usually thickened due to medial hypertrophy, and may be tortuous. The heart is 
often enlarged on clinical examination, the apex beat being forcible, the first sound 
at the apex loud or duplicated and the second aortic sound accentuated. Yet many 
patients, particularly women, continue with a high level of blood pressure for decades 
without appreciable evidence, clinical or radiological, of cardio-vascular hypertrophy. 

Tlve fundi . — Hypertensive retinopathy is a general term which covers a variety of 
retinal changes encountered in different types of hypertension. The retinopathy of 
benign essential hypertension represents the basic picture found in all forms of chronic 
h)'pertcnsion and on this may be superimposed more severe lesions, for example, in 
malignant hypertension or diabetes. The most constant feature is tortuosity of the 
artenes and nicking of the veins at the arterioienous crossings. Very rarely the 
arteries are narrowed and threadlike but more often there is an obvious irrcgularit}’ 
in calibre. The so-called “silver-wire” appearance of the retinal arteries is very 
inconstant and has no real diagnostic value. The veins usually appear congested. 
Superficial fiame-shaped or small discrete deep haroorrhages may be seen in any 
part of the fundus, but arc most frequent in the macular region ; there are often 
associated but scanty grey or creamy exudates. Massive hsemorrhages may result 
from retinal vein thrombosis or the retina may be pale due to thrombosis in the 
central artery. Resolution of these lesions leads to sclerosis of obstructed vessels 
and neighbouring parts of the retina; pigment usually remains at the site of old 
liasmorrhagcs. When hsemorrhages or exudates occur near the optic disk some 
swelling of the disk margin may be observed. This is usually distinguishable from 
the papillffidema of malignant hypertension, as it is almost invariably unilateral. 

As Allbutt pointed out, ebnted evidence of renal involvement is rare, but nocturnal 
polyuria occasionally develops in severe benign hypertension. The presence of 
albumin in the urine is again rare and is usually at^butable to advanced renal arterio- 
sclerosis, renal congestion due to heart foilure, renal infarction or coincident diabetes. 
In elderly patients with longstanding benign hypertension and severe arteriosclerosis 
a slight to moderate degree of renal impurment may lead to reduction in tubular 
concentrating power ana moderate elevation of the blood urea. 

Course and Prognosis. — Benign essential hypertension is compatible with a 
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long life and freedom from symptoms ; nevertheless in most patients complications 
occur which shorten the expectation of life. Whilst the height of the blood pressure, 
particularly the diastolic pressure, is an obviotK pointer to the severity of the disease, 
there is no method of forecasting if or when complications will occur. At any time, 
either for no obvious reason or during periods of severe mental or physical strain 
or in pregnancy, the blood pressure may rise to serious levels ; periodic exacerbations 
may lead to repeated or progressive vascular damage in the heart, brain, retinas or 
kidneys. Coronary thrombosis or a cerebral vascular accident may considerably 
lower the level of blood pressure and may so alter the patient’s habits of life that the 
menace of the hypertension is greatly diminished. The prognosis is then that of 
the residual vascular complication. 

Treatment. — In any individual it is impossible to prognosticate the course of 
the disorder or to prescribe a mode of life which will prevent complications. The 
introduction of active treatment by sympathectomy and hypotensive drugs has there- 
fore aggravated rather than simplified the problem of treatment. To submit a patient 
to the trauma and risks of bilateral sympathectomy, or to commit him to a life of 
hexameihonium adminbtration with its attendant side effects, are heavy premiums 
to pay for a doubtful insurance against uncertain hazards. On the other hand, when 
the complications have arisen these forms of therapy arc even more hazardous and 
may be of doubtful or temporary benefit. In deciaing on treatment various aspects 
of prognosis discussed above must be borne in mind. Hypertension is likely to run 
a more severe course, with cardiac and cerebral complications, in men than in women. 
The malignant change is rare, probably affecting less than I per cent, of patients, 
but a progressively rising diastolic pressure, exceeding 130 mm., is a wanung sign. 
An occupation or mode of life involving excessive physical or mental stress is likely 
to have an unfavourable effect on prognosis. It is also axiomatic that the possibili^ 
of any primary cause for the hypertension must be excluded before active treatment 
is started. 

In asymptomatic benign hypertension, i.e. when the high blood pressure is dis- 
covered accideutaliy on routine medical examination, the fact should not be disclosed 
to the patient if it can be avoided, or if this is not practicable he should be advised 
that the condition is benign. Obesity should be treated by dietary restriction. In 
the present status of therapy there is no iustification in attempting to lower the blood 
pressure by drugs or operation in the absence of symptoms. An exception may be 
made in young subjects, especially men, with a high fixed level of blood pressure 
{e.g. diastolic exceeding 130). In such cases it may be felt that complications are 
likely to occur sooner rather than later and for this reason some reduction of the 
pressure with hypotensive drugs is justifiable. The level may be regarded as fixed 
when considerable residual hypertension persists after 7 days’ complete rest in bed 
with adequate sedation. 

The second grade of severity includes those patients with symptoms which are 
not referable to organic vascular disorders. This is a miscellaneous group and for 
the most part the symptoms will be anxiety, headaches, dizziness, palpitations, 
various aches and pains, spots before the eyes and even breathlessness. As already 
explained, many of these patients will be women at the menopatise and appropriate 
hormone therapy will often relieve the symptoms; otherwise reassurance, weight 
reduction and a placebo are indicated. In a minority of this group severe heada<£es 
occur, especially on waking and may be associated with nausea. Such headaches 
will often respond to aspirin or codeine, but failing these, benefit is sometimes obtained 
from ergotamine tartrate 1 mg. at half-hourly intervals until the headache passes off, 
but not exceeding three or four doses. If in spite of this treatment headache is 
incapacitating, associated with a lugh relatively fixed pressure and unaccompanied 
by other anxiety symptoms, administration of hypotensive drugs may be considered,-? 
justifiable. ^ 
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are imgtaitious in type and in such patients there may be a long history of migtatne. 
There is no evidence that these headaches are due to organic cerebral vascular disease. 
The condition is not severe enough to wurant the diagnosis at this stage of hyper- 
tensive encephalopathy which is so common in malignant hypertension. If the level 
of the blood pressure is reduced by administration of sympatholytic drugs or by 
syTOpathectomy, dramatic relief of these headaches U usually obtained. 

The majority of patients with benign essential hypertension will have no pre- 
monitory symptoms before the onset of organic complications. Brcatlilcssness on 
exertion or, in more severe cases, paroxy-smal nocturnal dyspneea, indicates the 
development of myocardial insufficiency. Blurring of vision or sudden blindness in 
one eye may be due to hemorrhage or thrombosis in one of the main cerebral veins 
or arteries. Hemiplegia results from cerebral thrombosis or from hemorrhage, 
commonly into the internal capsule due to rupture of the lenticulo-striate branch of 
the middle cerebral artery ; or subarachnoid hemorrhage may result from escape of 
blood into the ventricular system. Focal paralyses occasionally occur, giving rise to 
diplopia, facial palsy or aphasia. Repeated attacks of paresis in one or more limbs 
may occur as the disease advances, and in older patients, progressive cerebral arterio- 
sclerosis may lead to focal or generalised convulsions and steady deterioration of 
intellectual power, ending in progressive dementia. Haimorrhagic manifestations 
outside the brain ate not common, but occasionally isolated attacks of hxmoptytis, 
hasmatemesis or hsematuria are attributable to benign hypertension. 

There are few physical signs until the advent of complications. The appearance 
may be plethoric and obese, or thin and pale. The radial and brachial arteries arc 
usually thickened due to medial hypertrophy, and may be tortuous. The heart is 
often enlarged on clinical examination, the apex beat being forcible, the first sound 
at the apex loud or duplicated and the second aortic sound accentuated. Yet many 
patients, particularly women, continue with a high level of blood pressure for decades 
without appreciable evidence, clinical or radiological, of cardio-vascular hypertrophy. 

The Hypertensive retinopathy is a general term which covers a variety of 

retinal changes encountered in difTcrcnt types of hypertension. The retinopathy of 
benign essential hypertension represents the basic picture found in all forms of chronic 
hypertension and on this may be superimposed more severe lesions, for example, in 
malignant hypertension or diabetes. The most constant feature is tortuosity of the 
artenes and nicking of the veins at the artcriovenoiu crossings. Very rarely ^e 
arteries are narrowed and threadlike but more often there is an obvious irregularity 
in calibre. The so-called “ silver-wire ” appearance of the retinal arteries is very 
inconstant and has no real diagnostic value. The veins usually appear congested. 
Superficial flame-shaped or small discrete deep hremorrhages may be seen m any 
part of the fundus, but are most frequent in the macular region; there arc often 
associated but scanty grey or creamy exudates. Massive hiemorrhagcs may result 
from retinal vein thrombosis or the retina may be pale due to thrombosis in the 
central artery. Resolution of these lesions leads to sclerosis of obstructed vessels 
and neighbouring parts of the retina ; pigment usually remains at the site of old 
hremorrhages. When hasmorrhages or exudates occur near the optic disk some 
suelling of the disk margin may be observed. This is usually distinguishable from 
the papiUcedema of malignant hypertension, as it is almost invariably unibteral. 

As Allhutt pointed out, cUnied evidence of tenal involvement is rare, but nocturnal 
polyuria occasionally develops in severe benign hypertension. The presence of 
albumin in the urine is again rare and is usually attributable to advanced renal arterio- 
sclerosis, renal congestion due to heart failure, renal infarction or coincident diabetes. 
In elderly patients with longstanding beidga hy'pertension and severe arteriosclerosis 
a slight to moderate dcCTee of renal impairment may lead to reduction in tubular 
concentrating power and moderate elevation of the blood urea. 

Course and Froguosis. — Benign essential hypertension is compatible with a 
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long life and freedom from symptoms ; nevertheless in most patients complications 
occur which shorten the expectation of life. ^Vh^lst the height of the blood pressure, 
particularly the diastolic pressure, is an obnous pointer to the severity of the disease, 
there is no method of forecasting if or when complications will occur. At any time, 
either for no obvious reason or during periods of severe mental or physical strain 
or in pregnancy, the blood pressure may rise to serious levels ; periodic exacerbations 
may lead to repeated or progressive vascular damage in the heart, brain, retin® or 
kidneys. Coronary thrombosb or a cerebral vascular accident may considerably 
lower the level of blood pressure and may so alter the patient’s habits of life that the 
menace of the hypertension is greatly diminished. The prognosis is then that of 
the residual vascular complication. 

Treatment. — In any individual it b impossible to prognosticate the course of 
tlie disorder or to prescribe a mode of life which will prevent complications. The 
introduction of active treatment by sympathectomy and hypotensive drugs has there- 
fore aggravated rather than simplified the problem of treatment. To submit a patient 
to the trauma and risks of bilateral sympathectomy, or to commit him to a life of 
hexamethonium adminbtration with its attendant side effects, are heavy premiums 
to pay for a doubtful insurance against uncertain hazards. On the other hand, when 
the complications have arisen these forms of therapy are even more haaardous and 
may be of doubtful or temporary benefit. In deciding on treatment various aspects 
of prognosis dbcussed above must be borne in mind. Hypertension is likely to run 
a more severe course, with cardiac and cerebral complications, in men than in women. 
The malignant change b rare, probably affecting less than 1 per cent of patients, 
but a progressively nsing diastolic pressure, exceeding 130 mm., b a warning sign. 
An occupation or mode of life involving excessive physical or mental stress is likely 
to have an unfavourable effect on prognosb. It b also axiomatic that the possibility 
of any primary cause for the hypertension must be excluded before active treatment 
is started. 

In asymptomatic benign hypertension, i^. when the high blood pressure b dis- 
covered accidentally on routine medical examination, the fact should not be disclosed 
to the patient if it can be avoided, or if this b not practicable he should be advbed 
that the condition is benign. Obesity should be treated by dietary restriction. In 
the present status of therapy there b no Justification in attempting to lower the blood 
pressure by drugs or operation in the absence of symptoms. An exception may be 
made in young subjects, especially men, with a high fixed level of blood pressure 
(e.g. diastoUc exceeding 130). In such cases it may be felt that complications are 
likely to occur sooner rather than later and for this reason some reduction of the 
pressure with hypotensive drugs is justifiable. The level may be regarded as fixed 
when considerable residual hypertension persists after 7 days’ complete rest in bed 
with adequate sedation. 

The second grade of severity includes those patients with symptoms which are 
not referable to organic vascular dborders. This b a miscellaneous group and for 
the most part the symptoms ^YiU be anxiety, headaches, dizziness, palpitations, 
various aches and pains, spots before the eyes and even breathlessness. As already 
explained, many of these patients will be women at the menopause and appropriate 
hormone therapy will often relieve the symptoms ; othern’ise reassurance, weight 
reduction and a placebo are indicated. In a minority of this group severe headaches 
occur, espedally on waking and may be associated with nausea. Such headaches 
will often respond to aspirin or codeine, but failing these, benefit is sometimes obtained 
from ergotamine tartrate 1 mg. at half-hou^ intervals until the headache passes off, 
but not exceeding three or four doses. If in spite of this treatment headache is 
incapacitating, associated with a high rebtively fixed pressure and unaccompanied 
by other anxiety symptoms, adminbtration of hypotensive drugs may be considered 
justifiable. 
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The tliird therapeutic group consists of those patients wth benign hypertension 
in whom early e^ndence of arterial damage is found. Such evidence may be the 
appearance of superficial retinal hsmorrhages, a transient paresis, a mild attack of 
encephalopathy or the onset of dyspnea on exertion. Only a minority of these 
patients progress to the fully developed stage of malignant hypertension with papill- 
ojdema and renal failure. Nevertheless various otner arterial complications may 
occur, espcdally in men, and it is justifiable to give at least a limited course of hypo- 
tensive drug therapy. The aim should be to produce an appreciable lowering of 
blood pressure which is sustained throughout the day without excessive swings and 
with minimal side effects. This is probably best achieved by a <»mbtnation of drugs. 
Therapeutic trials of these are at present being extensively carried out. The most 
effective combination to date is an alkaloid, Jiauteolfia serpentina together with a 
hexamethonium derivative, the latter being administered orally in the first instance 
or intramuscularly where a rapid depressor action is required. The dose should be 
determined for each patient by hourly blood pressure readings over 6 to 8 hours 
after the administration. The effect of these drugs is potentiated by a low salt diet. 
It must be appreciated that hypotensive drug treatment is not without its risks. 
Sympatholytic drugs may produce severe hypotension which may lead to syncope 
and occasionally to fatal cerebral hamorrhace or thrombosis. ^Vhe^e severe coronary 
disease is present an attack of myocardial insufficiency may be precipitated by a 
sudden fall in blood pressure. A serious form of pulmonary tedema which may pro- 
gress to consolidation has been described after prolonged hexamethonium therapy. 
Paralysis of accommodation may produce considerable incapacity for some time after 
the administration, and dryness of the mouth may be unpleasant. The former is 
best relieved by spectacles worn during the period of maximum action of the drug. 
Constipation, dysphagia and difficulty in micturition, drowsiness or letliargy rnay also 
occur. Ptosiigmtne may relieve some of these symptoms. Very occasionally vagal 
Inhibition of the bowel may lead to fata] ileus. Inadequate response to the hypotensive 
drugs or intolerance due to severity of side effects may lead to consideration of sym- 
pathectomy. This should be carried out only in patients with incapacitating symptoms 
wlilch arc judged to be due to the severity of the hypertension. The results in some 
cases are excellent, the blood pressure falling to the normal level and remaining there 
for many years. In other individuals there is sooner or later a gradual rise in blood 
pressure to pre-operative levels, but not infrequently hypertensive symptoms do 
not recur, possibly because a more steady Ic^'el of hypertension is maintained without 
the periodic exacerbations which are responsible lor bchtemic episodes or minor 
vascular occlusions. 

The fourth grade of severity is characterised by obvious complications which 
result from arterial degeneration. Such are cardiac infarction, hypertensive heart 
failure, cerebral vascular accidents and severe grades of retinal vascular damage 
leading to impairment of vision ; the latter include e.xtensive harmorrhages or exudates 
in the macular region, or thrombosis of main branches of the retinal vessels, but 
without papillcedema. In patients who have sustained myocardial infarction or major 
cerebro-vascular accidents, treatment with hypotensive drugs or by symipathectomy 
is best avoided in view of the risks of lowering the blood pressure in tlie presence 
of occlusive arterial disease, but hypertensive neart failure or rerinopathy may be 
dramatically improved by hypotensive drugs. 


MALIGNANT HYPERTENSION 

Synonyms. — 'Malignant Essential Hypertension ; Malignant Nephrosclerosis. 
The term malignant hypertension was first used to describe a ^drotne consisting 
of very high blooa pressure, transient cerebral sttadis (hypertensive encephalopathy) 
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and retinopathy wth papUIcedema, occurring in a variety of disorders such as acute 
and chronic nephritis, eclampsia and essentia] hypertension. Subsequently a number 
of writers applied the term exclusively as a dinical synonym for the malignant nephro- 
sclerosis of Volhard and Fahr. Clinical and pathologic^ studies have demonstrated, 
however, that the renal changes of malignant nephrosclerosis are not the cause of 
the hypertension, but develop during Ae course of the disorder. Furthermore, 
experimental observations in animals have provided convincing evidence that the renal 
changes of malignant hypertension are airectly attributable to severe elevation of 
blood pressure. It is now recognised, therefore, that malignant hypertension (with 
its associated nephrosclerosis) is a syndrome which may occur In any patient with 
severe hypertensive disease whether essentiri, renal or endocrine in origin. The 
clinical features and the hypertensive renal lesions which result are very similar 
whatever the origin of the hj’pertension. 

Incidence and Pathology, — It is not known what determines the transformation 
from the benign to the malignant form of essential hypertension. It is a feature of 
severe hypertensive disease that sudden exacerbations periodically occur. During 
these phases of very high blood pressure focal vascular damage may be produced in 
the brain, retina, kidneys and other visttta. The mechanism of this vascular damage 
is not clear, but there is strong experimental evidence that sudden increase in intra- 
vascular pressure may cause intense focal vasoconstriction and that this may lead 
to both vascular necrosis and perivascular tissue damage. In essential hypertension 
successive episodes of this character, manifested by attacks of encephalopathy, retinal 
hsemorrhage, heart failure or hiematuria may be followed after a variable interval of 
months or years by the establishment of malignant hypertension which, in the absence 
of treatment, progresses steadily without remission. This change from the phasic 
to the fixed stage of the disease may be due to progressive renal vascular damage 
maintaining ana even aggravating the initial hypertension. 

Two clinical groups have long been recognKed ; in the larger group the patients 

K resent with mal^ant hypertension in the fourth or fifth decades without a previous 
istory of longstanding benign hypertension. The smaller group comprises patients, 
usually in the sixties, in whom longstanding benign hypertension changes to the 
malignant type. The progress of the disease tends to be much slower in the older 
age group and the development of renal failure may take several years. Owing to 
the growing frequency oi routine blood pressure determination in young subjects 
there is increasing evidence that even in the first group symptomless hypertension 
may be present for many years before the malignant termination. It is uncertain 
what proportion of patients with essential hypertension pass into the malignant phase. 
Estimates from hospital practice arc almost certainly too high and it is probable 
that the figure is not more than I per cent., possibly much less. 

Malignant hypertension differs from benign hypertension essentially in the in- 
tewsip/ wC stcowdaty vascwlat thawges. Atleriolat degewetatvan fe mote aewte awd 
characteristically takes the form of fibrinoid necrosis of arterioles with endarteritis 
in the larger vessels. These changes are most prominent in the kidney, the afferent 
arterioles of the glomeruli undergoing necrosis whilst the interlobular arteries show 
endarteritis. The resulting acute isch»nia produces focal necroses in the glomeruli 
and hremorrhage into the capsular space. Organisation of these acute ischsmic 
changes leads to gross distortion of the glomerular tufts, capsular adhesions, occasional 
epithelial crescent formation and chronic fibrotic thickening and occlusion of the 
arterioles. In addition there may be chronic ischsmic lesions of the glomeruli due 
to longstanding benign hypertension and for the same reason the larger renal vessels 
may show intimal fibrosis and elastosis together with medial hypertrophy. Hyaline 
droplet degeneration of the tubular epithelium is almost invariably present in the 
acute phases. Recurrent episodes of acute hypertensive damage lead to progressive 
involvement of the kidney and the final st^e is that described as malignant 
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impairment, a diagnosis of malignant hjrpettenston should be made. In the absence of 
renal involvement full investigation for a space ocamying lesion should be carried out. 

Treatment. — In the later stages when renal function tests are impaired, treat- 
ment can be only symptomatic. If, however, the blood urea is within normal limits 
or only slightly elevated (e.g. to not more than 60 mg. per cent) attempts should be 
made to lower the blood pressure by qrmpathectomy or hypotensive drugs. In older 
patients or in those with severe vascular complications, suen as heart failure or cerebral 
hamoirhage, sympatholytic drugs will be preferred. In younger patients a course 
of drug treatment should be ^ven a trial, heicamethonium salts being given as de- 
scribed under treatment of severe bemgn hyoertension. The result may be con- 
sidered satisfactory if symptoms can be relieved, papillcedema subsides and the blood 
pressure is stabilised at a lower level than previously. It is usually impracticable 
and unnecessary to tiy and reduce the blood pressure to normal. If this degree of 
control cannot oe achieved or if side effects of the drugs are Incapacitating, bilateral 
thoraco-dorsal sympathectoniy offers tire only chance of delaying the progress of the 
disease. In general this operation should be reserved for patients under the age of 50 
with normal renal function and without evidence of coronary disease or severe cerebral 
vascular damage. In addition to these hypotensive measures, symptomatic treatment 
for headaches and breathlessness and other hypertensive manifestations should be 
carried out as described under benign hypertension. 


PULMONARY HYPERTENSION 

Systemic hypertension is not associated with a rise in pulmonary arterial pressure. 
Pulmonary hypertension is due to a variety of lesions ul of which produce either 
increased penphcral resistance In the lungs or increased output of the right ventricle 
or both, nliiral stenosis, emphysema, pulmonary fibrosis due to any cause, primary 
pulmonary endarteritis and certain types of congenital heart disease are the common 
setiologicai factors (see p. 895). 


HYPOTENSION 

There is no arbitrary linut which supplies a satisfactory deffniuon of hypotension, 
but in adults 100 mm. may be regarded as the lower limit of the systolic pressure. 
The reading may be slightly lower in the supine than in the erect position. 

ffliology and Pathology. — ^Abnormally low blood pressure may be due to 
myocardial infarction or reduction in cardiac output due to tenninal heart failure. 
Reduction in cardiac output may also be due to diininished venous return in oligiemic 
states, e.g. following hsmorrbage, loss of Buid due to bums or acute gastro-enteritis. 
Se\’cre toxsmia may also produce an abnormally low blood pressure and so may 
heat exhaustion. In vasovagal syncope hypotension is a usual feature. Low blood 
pressure is a characteristic of Addison's disease. Postural hypotension is a spediic 
variety which will be described separately. 

Symptoms. — In acute hypotension due to ollgsmia the shin is cold and dammy, 
the pulse is usually rapid and small in volume; the blood pressure may be unrecord- 
able or the sphygmomanometer may register the systolic but not the diastolic pressure. 
Hypotension with bradycardia, nausea and sweating suggests a vasovagal attack. In 
shock there trill usually be evidence of a primary cause and the hypotension is chiefly 
important as an index of deterioration or recovery. 

Prolonged hypotension is sometimes associated with states of imconsciousness 
following head injury or operations on the biain. In these and in other patients 
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with prolonged hypotension, renal function may be considerably impaired and eleva- 
tion of the blood urea may be associated with hyperchlorjcmic acidosis. 

Treatment. — ^This depends upon the cause. Hypotension following hemorrhage 
is a grave sign and usually indicates a loss of at least 25 per cent, of the Blood volume. 
Transfusion of whole blood should be ^ven imtil the systolic pressure reaches 100 
mm. After this point, a further 2 pints are usually necessary to restore the blood 
volume. 


POSTURAL HYPOTENSION 

Postural hj’potension is present if the systolic pressure in the erect posture after 
3 minutes’ quiet standing, with the arm at heart level, is 50 mm. or more below the 
sptoHc pressure in the supine position. 

Etiology. — ^This disorder is due to impairment of the carotid sinus reflex. It 
may follow bilateral denervation of the carotid sinus or may be associated with neuro- 
logical or endocrine disease, particularly tabes dorsalis, syringomyelia, diabetic 
neuritis, Parkinsonism, Addison’s disease or hw£>parath)Toidism, It may follow 
extensive sympathectomy or the administration of drugs parmysing the vasoconstrictor 
ner\’es. In many cases, however, there is evidence ot widespread disorder of the 
autonomic nervous sj’stcm unaccounted for by any organic lesion. To this condition 
the term idiopathic postural hypotension has been given. The central lesion in such 
cases is above the spinal reflex level and Is probably a specific autonomic degeneration 
resembling Parkinsonism. It is rare before the age of 40 and uncommon m women. 

Symptoms.— The cardinal symptom is syncope, usually preceded by dizziness. 
It rarely occurs while the patient is sitting and never while lying down. Attacks are 
usually more frequent early in the day, during hot weather and on standing still after 
moderate actlviw. They are often nrst noticed while standing in queues or at the 
kitchen sink. In most coses, especially of the idiopathic type, the pulse rate is 
unchanged despite great variations in blood pressure. There may also be patchy or 
total a^idrosis, nocturnal polyuria and, m males, loss of libido and potency. 
Pigmentation of the skin is sometimes observed and hyperhidrosU has been reported. 
There may be absence of pupillary reaction to light. 

Diagnosis.— Epilepsy is usually suspected until the postural variation in blood 
pressure is discovered. The presence of pigmentation may suggest Addison’s disease, 
but again the demonstration of a gross fall m blood pressure on standing still, establishes 
the diagnosis. 

Prognosis. — ^Postural hypotension may persist unchanged for very many years 
with minor disability or it may progress to a dbabling affliction which confines the 
sufferer to a wheel-chair. Remissions rarely occur. The postural hypotension which 
follows dorso-Iumbar sympathectomy usually passes off in 6 to 9 months. More 
extensive sympathectomy may be followed by a permanent, disabling, postural 
hypotension. 

Treatment. — ^Elastic stockings and an abdominal binder are useftil measures to 
diminish pooling of the blood. Symptoms may be improved by avoiding the supine 
position at all times during the day and elevating the head of the bed 18 inches at 
night. Treatment with vasoconstriaor drugs usually produces little if any per- 
manent relief of symptoms, but is worthy of trial. 


PERIPHERAL VASCULAR DISEASE 

The term peripheral vascular disease indudes a number of obliterative arterial 
diseases of the limbs and a group of less common functional disorders of the small 
peripheral vessels. 
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There are two main types of obliterative arterial disease : 

(1) Chronic vascular occlusion due to arterial degeneration or vascular spasm, or 
both processes in combination. The ennunonest variety of peripheral vascular disease 
is atheromatous degeneration which may be complicated by vascular spasm and by 
thrombosis. Detachment of thrombus from an atheromatous area may give rise to 
embolism in a more peripheral artery. Raynaud’s phenomenon is an example of 
vasospastic peripheral arterial disease, but this also may in the later stages be compli- 
cated by thrombosis. 

(2) Acute obstruction to the vessel lumen by embolism. Systemic emboli usually 
arise from the valves of the left side of the heart or from mural thrombi in auricle 
or ventricle or from thrombosis over atheromatous areas of the larger arteries. 

Peripheral vascular disease of all kinds leads to ischxmic manifestations in the 
limbs, the chief of these being muscle pain and gangrene. 

Methods of Investigation. — Since peripheral vascular disease is most com- 
monly due to generalised arterial degeneration a complete examination of the cardio- 
vascular system is essential in all cases. This involves examination of the peripheral 
arteries of the upper and lower limbs, retinoscopy, examination of the heart and the 
blood pressure. Electrocardiograpluc investigation and radiography of the heart 
and aorta should be carried out, and the urine should be tested for sugar and albumin. 
The Wassermann reaction must be tested in all patients nith indolent ulceration of 
the limbs. Radiographic examination of the affected parts for arterial caldhcation 
is of value in distinguishing arterial degeneration from inflammation. In all cases 
of deep ulceration, radiography of the underlying bones and joints is essential for the 
detection of osteomyelitis or destructive arthritis. 

Local examination of an affected limb should be directed first to the colour of 
the skin, which is determined by the filling of the sub-papillary’ venous plexus and by 
the proportion of reduced hasmogtobin in the blood. Pallor is usually due to arterial 
occlusion or vasoconstriction, cyanosis to slowing of the blood flosv, redness to capil- 
lary dilatation, which may be persistent or may be transient if due to inflammation 
or reactive hyperarmia. Engorgement of the superficial veins should be looked for. 
Inspection will also reveal the presence of tedema which may be iiiflammat('’-y or may 
indicate venous obstruction. Oedema is sometimes present in the chronic ischamiic 
limb, especially where there is under-nutrition of the tissues and muscular atrophy 
due to oisuse, Trophic lesions should be observed in their general extent and for 
the presence of sinuses indicating involvement of deep tissues. Associated eczema 
or fungus infections between the toes should be noted. The skin temperature is 
regulated by rate of blood flow and the comparison should be made of normal and 
abnormal limbs. Lowering of skin temperature indicates arterial occlusion or vaso- 
constriction, while increase is usually due to inflammation. Pulsation should be looked 
for in all the main arteries of the limb, e.g. in tbe lower Itmb the femoral, popliteal, 
posterior tibial and dorsalis pedis arteries, the two sides being compared. If there 
IS a marked difference in pulsation the blood pressure should be compared on the 
two sides. 

Special investigations may be carried out to determine the extent and severity of 
the vascular occlusion. A simple test is to elevate the lower limb and then measure the 
time taken for the drculation to return to the toes after hanging the leg downwards. 
In the normal limb, provided it is warm, thU should take a few seconds, but in 
vascular occlusion it may be increased to half a minute or longer. The amplitude of 
pulsation at different points in the maio arteries rnay be measured by the recording 
osdlograph. In skilled hands this may indicate the site of vascular obstruction, 
which 13 of special value when the level of amputation is being considered. Measure- 
ment of skin temperature can be used to determine whether ischiraia can be rclie\'ed 
by sympathetic vasodilaution. In tbe reflex v:«>diktation test tl\e patient is pla«d 
in a hot chamber with the affected limbs outside. Alternatively, reflex vasodilatation 
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may be produced by putting the arms in hot water (when the skin temperature of the 
feet is to be tested) until general vasodilatation and sweating occurs. With the room 
temperature about 20® C. reflex vasodilatation should produce in the normal a rise 
in skin temperature over the hand or foot to at least 30® C. Sympathetic release may 
also be obtained by spinal anaesthesia and this method is preferable if sympathectomy 
is being considered as a form of treatment. In all these investigations, if only one 
Umb is affected, the sound Umb should be used as a control. 

Angiography is a valuable method of investigation. If arterial grafting is contem- 
plated it is essential both for diagnosis and for assessment of the results of treatment. 
Angiography ^vill indicate not only the site and extent of vascular occlusion, but wIU 
give some information as to the degree of collateral circulation. Satisfactory arterio- 
grams of the limb vessels can be obtained by injection into the femoral artery of 
50 per cent, diodone. 


PERIPHERAL ARTERIOSCLEROSIS 

Etiology and Pathology. — The all important pathological lesion in peripheral 
arteriosclerosis is atheroma. The commonest predisposing factors are old age, high 
blood pressure and diabetes; in other conditions characterised by a raised blood 
cholesterol, e.g. myxeedema, atheromatous degeneration may be particularly severe. 
Atheroma starts with the deposition of doubW refracting lipoid in the deep layers 
of the intima ; cellular infiltration and fibrosis follow, and a raised nodule is produced 
in Uie vessel wall. Cholcsterin crystals are formed and calcification usually occurs. 
The lesion is common in areas of strain, particularly at points of bifurcation or of 
origin of branches of the aorta. Ulceration may occur m atheromatous areas and 
Iodised thrombosis may complete the arterial occlusion. Medial degeneration 
(MQnckcberg’s degeneration) is a much rarer form, which leads to ring-like caldfica- 
tion of the media and this may be recognised radiologically. It occurs in elderly 
patients and atheroma Is almost mways present. Arterial degeneration U most common 
in the lower limbs and the popliteal arte^ is the site of election. Occasionally arterio- 
sclerosis in the arteries of the upper limb produces ischsmic pain, numbness and 
blanching of the digits. 

Symptoms. — Peripheral arteriosclerosis is five times as common in men as in 
women. The tv^'o cardinal manifestations are pain and ischsmic necrosis of the 
tissues. The usual type of pain is intermittent claudication (angina cruris). This 
consists of cramp-like pain in the calf, produced usually by a constant amount of 
exercise, and relieved promptly by rest This distribution of pain is due to popliteal 
artery occlusion. Less frequently the obstruction is m the femoral or common iliac 
artery and claudication pain may then occur in the thigh or gluteal region. Claudica- 
tion may first affect one side and later, as improvement occurs with the development 
of collateral circulation, the other limb may m turn be affected. As the disease pro- 
gresses effort pain is characteristically brought on by diminishing amounts of exercise, 
until the patient may be unable to walk more than 10 or 20 yards. Hest pmn is a 
continuous type of pain which affects the distal portions of the feet or toes. It tisually 
comes on at mght when the patient gets warm in bed, and relief may only be obtained 
by hanging the foot downwards out of bed. Rest pain U very often resistant to all 
forms of drug treatment and may be so incapacitatmg that amputation is necessary. 
The isch$mic lesion h in general very severe m these cases and gangrene b a common 
sequel. Rest pain may also be produced by inflammatory changes associated with 
gangrene, espedaUy if there is considerable oedema or deep necrosis with involvement 
of bone or joints. 

Gangrene due to arteriosclerotic oedurion is common in the lower limb but rare 
in the upper. It may involve one or more toes, or the distal part of the foot according 
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to the particular arterial branch tvluch is obstructed. Trauma is a frequent pre- 
cipitating factor, bruising of the foot leading to ordema and thereby depressing the 
local circulation to a point bclovr v<luch effective nutrition cannot be maintained. In 
other cases gangrene may appear or extend suddenly in a manner which indicates 
either embolum or acute extension of a thrombotic lesion. Gangrene may also occur 
over pressure points, espedally the ball of the heel and the malleoli. Trophic ulcera- 
tion may be observed in tlie absence of massive tbsue necrosis. This may take the 
form of ulceration around the nails or between the toes and the condition may be 
aggravated by fungus infection or an eczematous eruption. All forms of infection 
tend to aggravate jschamia by producing oedema, but the introduction of antibiotic 
therapy has made it possible to combat moist, spreading gangrene with satisfactory 
delimitation of the lesion. Vascular spasm is sometimes a prominent feature of 
peripheral arteriosclerosis and the appearances may resemble Raynaud’s phenomenon 
due to other causes. Sometimes individual digits are affected (so-called “ dead 
fingers ”) particularly after exposure to cold. The combination of arterial degenera- 
tion with secondary vasoconstriction may lead to symmetrical peripheral gangrene of 
the fingers or toes. 

The phj’sical signs which may be present in obliterative endarteritis have been 
discussed under methods of investigation. Pallor or cyanosis of the skin will depend 
on the degree of arterial occlusion. Skin temperature is lower on the abnormal side 
unless inflammation is present. The femoral pulses will usually be diminished In 
amplitude and the posterior tibial and dorsalis pedis pubes are frequently absent It 
should be noted, however, that dorsalis pedis pulsation Is absent in about 10 per cent 
of nonnal young adults. Popliteal pulsation b sometimes difficult to feel In normal 
subjects and this sign b equivocal unless there b a definite difference bettteen the 
two sides. 

Dingnosis.^Thc diagnosb of obliterative arteriosclerosb b indicated by the age 
of the pauent, fienenhaed signs of arterial degeneraiion and evidence of prwbposing 
factor such as hypertension or diabetes. The radiol^cal demonstration of calcifica- 
tion b a conclusive sign of arterial degeneration. Difficulty arises over the occasional 
young patient in whom localbed atheroma produces obliteration of a large artery in 
one of the limbs. The differentiation from tnrombo-angutb in these cases is difficult ; 
the absent of recurrent episodes and of associated venous thrombosb are the most 
important diagnostic points in favour of arteriosclerosb. 

Course and Prognosis. — Peripheral arteriosclerosb produces a permanent and 
usually progressive obliteration of the arteries. After an initial attack of intermittent 
claudication or gangrene, considerable improvement may occur over a long period 
of time with estabibhment of collateral circulation. The treatment of infection with 
antibiotics, with subsidence of osdema, frequently leads to considerable healing and 
makes local surgery a practical measure. It b common for both lower limbs to be 
involved in sequencs although, of course, intennittent claudication occurs only in 
the more affected limb. The individual prognosis is frequently determined by the 
consequences of arterial degeneration elsewhere in the body. Thus relief of angina 
CTurb is sometimes followed by the onset of angina pectorb as the patient returns 
to normal aa'ivity. 

Treatment. — ^The most essential treatment in patients with peripheral arterio- 
sclerosis is prophylaxb. The foot should be kept dean and warm and at all costs 
trauma should be avoided. Thus special shoes should be fitted if necessary and 
warm, woollen socks should be worn. Exposure to cold and wet should be care- 
fully avoided. When vascular oedusion gives rise to definite ischamoic changes, 
complete rest in bed is necessary, extremes of heat or cold should not be permitted 
to the affected part and bed socks should be worn. The treatment dq>end3 on tlie 
nature of the disorder. Intermittent daudication may gradually improve with the 
passage of time as colbteral circulation develops. This may be expemted by the use 
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of inteiToittent venous occlusion, but only if treatment is continued over a long 
period. Sympathectomy is of uncertain value, some cases being improved, many 
obtaining no relief. The skin temperature response to sympathetic release gives no 
reliable indication of the increase in musde blood flow and relief of symptoms which 
may be expected after sjTnpathectomy. In selected cases severe claumcation may 
be successfully treated by section of the tendo achillls. Vasodilator drugs are of little 
value. 

Rest pain is treated by putting the patient to bed and giving analgesic drugs. 
Intermittent venous occlusion may be tried ; occasionally this kind of pain, particu- 
larly if of sudden onset, may gradually improve with the development of ollateral 
circulation. In intractable cases, howo^er, amputation may be necessary. 

Gangrene is now treated conservatively in the majority of cases. Rest in bed 
and use of antibiotics quickly lead to the subsidence of inflammation and demarca- 
tion of the area of gangrene. Necrotic tissue may then be removed and healing 
accelerated by means of pinch grafting. Where gangrene is superficial and when 
considerable improvement in the skin circulation follows reflex vasodilatation, 
sympathectomy may be the most effective treatment particularly when secondary 
vasoconstriction is a prominent feature. In resistant cases, particularly in elderly 
subjects with generalised arteriosclerosis or diabetes, mid-tbdgh amputation may be 
the only effective form of treatment. Recent developments in the cold preservation 
of human tissues have made arterial grafting a practicable form of therapy in arterial 
disease. This is obviously most successful where a local lesion occurs in an otherwise 
healthy vessel, t.g. traumatic arterial occlusion or localised degeneration. 


THROMBO-ANGIITIS OBLITERANS 

Synonym.— -Buerger’s Disease. 

Definition.— A disease characterised by acute inflammation with thrombosis 
affeaing both arteries and veins. 

jEtioIogy.— The disease lus been recorded in all countries and races. The cause 
is unknown. It affects men almost exclusively and 99 per cent, of cases are smokers, 
most of them heavy smokers. Attempts to demonstrate an infective cause or an 
allergy to nicotine have been inconclusive. The association of non-spedfle inflam- 
mation of arteries and veins suggest a relationship to periarteritis nodosa and the 
other collagen diseases. Some patients develop vTScei^ vascular lesions and the 
relationship to the collagen disorders is even more marked in these cases. 

Pathology. — Any vessel may be affected, but the medium-sized arteries and veins 
of the lower Umbs are most commonly Involved. It is likely that the earliest change 
is a proliferation of the intima and inWtration with small round cells. IVhen throm- 
bosis has occurred there is a marked intimal pniKfcrafion rrith a few foci of lympho- 
cytes. The other coats show ^e usual changes associated \%itli thrombosis, fibroblastic 
response in the media and capillary dilatation with fibroplasia in the adventitia. As 
the lesion ages, fibrosis occurs in the thrombus and recanalisation follows. Char- 
acteristically only a short length of the vessel is affected and lesions in all stages, with 
intervening normal areas, may be found. 

Symptoms. — ^These depend on the vessel involved. The most usual symptom is 
intermittent claudication, but patients may present Viith superficial venous throm- 
boses, Raynaud’s phenomenon, gangrene of uie e.xtremitjes or a visceral catastrophe. 
Venous thrombosis commonly affects the lower limb and characteristically produces 
episodic attacks of localised, superficial, painful sivelling, particularly in the calf. 
Peripheral gangrene may affect the toes, or a larger part of the extremity if a main 
artery is obliterated. Pain in the feet at ni^t is not uncommon, and is character- 
istically eased by hanging the leg downward out of the bed, or by walking about. 
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Parastheste may occur. Ischamic pjun m the arms is rare but may be severe enough 
10 prevent the patient from following his usual employment. Cardiac infarction or 
cerebral thrombosis may occur. 

The physical signs depend on the ate and age of the lesions, ^^^len a main artery 
to a limb is involved the skin beyond the lesion is cold, and the peripheral pulses 
absent. If ischemia is Induced by elevating the limb for some minutes, the return 
of the dtculatton to the akin on lottcring the Imdi is delayed. When the flush does 
appear it is usually more intense than on the normal side due to reactive hyperamia. 
Occasionally in bilateral disease the skin of the calf is svarmer and tlic leg blood 
flow is increased on the symptomatically more affected side. 

Diagnosis. — ^The disease must be distinguished from other causes of arterial 
occlusion including generalised atheromatous disease and isolated arterial lesions such 
as idiopathic ” thrombosis of the popliteal artery. Tlie finding of obliterative 
arterial disease wth or witliout gangrene in a male under 50 strongly suggests thrombo- 
angiitis obliterans. The association of arterial disease with superficial painful swellings 
due to venous thrombosis is diagnostic. Radiological demonstrations of calcified 
vascular lesions is strong evidence against Buerger's disease as is the finding of a 
raised blood cholesterol. Lesions restricted to the upper limbs should suggest the 
possibility of some anatomical abnormality causing compression of the subclavian 
artery. In an early case diagnosis may be impossible until further scattered venous 
or arterial lesions appear. 

Course and Prognosis.— The course of the disease is episodic with recurrent 
attacks of venous thrombosis, intermittent claudication or gangrene involving several 
sites in succession. The outcome is unpredictable. Cardiac infarction may cause 
sudden death early in the disease, or the condition may progress steadily over many 
years with recurrent episodes of thrombosis. Although there may be considerable 
improvement between attacks due to partial restoration of the circulation some residual 
dlsabili^ is usual. In many cases the disease becomes inactive after a succession 
of attacks. 

Treatment. — The main disablement results from arterial obstruction. Most 
of the patients are young adults whose tissues withstand the effects of rs^hajima well, 
and much can be done to avert the loss of a Unab. The blocked lengths of arteries 
usually recanalise and in time a good collateral dirulation will form. Treatment, 
therefore, is chiefly directed to mitigating the effects of ischiemia until the rirculation 
recovers. In acute lesions of the hands or feet the local temperature should be kept 
low by exposure to cool air. This reduces the metabolic rate and so the need for 
oxygen. The circulation may be greatly improved by sympatholytic drugs or by 
sympathetic block. If gangrene occurs, treatment should be confined to local exdsion 
and pinch grafting under suitable antibiotic cover. When the main disorder is muscle 
ischamia the most useful measures are rest and a cool environment. Sympathetic 
block has little effect on the circulation through muscle and is of little value m these 
cases. Once the acute stage is past, it may be possible to improve the circulation fay 
the production of reactive hy^ersmia which stimulates the development of the 
collateral circulation. For this purpose Buerger’s exerdses, intermittent venous 
occlusion, or the “ Pavex ” boot may be employed. 


RAYNAUD’S PHENOMENON 

Definition. — Intermittent pallor or q^osis of the extremities brought on by 
cold, with return of skin colour to normal between attacks. 

;^tiology. — ^Very great changes in the calibre of the digital vessels occur in 
normal subjects in response to variations in temperature. The resulting changes in 
blood flow are greatest in the finger tips (where the blood flow may be a hundred times 
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greater in the hot finger than in the cold) and diminish progressively towards the 
wrist. Raynaud’s phenomenon is the result of a temporary, complete occlusion of 
the digital arteriw due to an excessive vasoconstrictor response to cold. It may 
occur in vessels partially obstructed by atheroma or emboli, in scleroderma when 
the tissue pressure is greatly raised, in the hands of workmen using vibrating tools 
and it may follow local injury. Syphilitic endarteritis has been recorded as a 
cause. 

Young women frequently suffer from Raynaud’s phenomenon. The explanation 
in these patients was showm by Lewis to be an excessive reaction to cold in other- 
wse normal vessels. The term Raynaud’s disease is usually reserved for this type 
of digital asphyxia, which is five to ten times commoner in women than in men. 
In his original description Raynaud included cases of symmetrical gangrene which 
would now be attributed to organic vascular occlusion or scleroderma. 

Symptoms. — Attacks may he brought on by any stimuli which cause digital 
vasoconstriction. These include handling cold objects, the heat conservation response 
to a cold environment, sudden fright or emotions tension. In those who work with 
vibrating tools the attacks are usually brought on by cold but may occur in a warm 
environment, for example, while in bed. In these patients there are usually signs of 
sensory loss. In Raynaud’s disease the tips of the fingers may be first affected ; in 
scleroderma the phenomenon is often limited to the digits most affected by the collagen 
disorder. 

The colour of the fingers during an attadc depends upon the state of venous tone. 
Commonly it is a pale bluish white, often white with small blue patches. In a pro- 
longed and severe attack the fingers become waxen and shiny. If the spasm relaxes 
momentarily and the venules fill, the fingers may be deepiv cyanosed. In this stage 
the fingers feel dead and often tingle. If cut, they do not bleed, or only a little dark 
blood oozes out. 

After a period, which may be from a few minutes to 20 minutes or more, the 
arteries relax and the circulation returns. Pinkish patches begin to appear at the 
base of ^e finger, and whole digits become cyanosed. Finally the skin Ganges to a 
bright red (reactive hypenemia) and panesthesia? arc felt. There may be an un- 
pleasant, numb, aching sensation. 

Diagnosis. — ^Raynaud’s phenomenon should be distinguished from chilblains, 
acrocyanosis, erythromclalgia and from the numbness and tingling sometimes found 
in erythrocyanosis. Diagnosis is certain if immersion of the bands in cold water pro- 
vokes an attack. When the water is warmed the characteristic changes associated with 
returning circulation arc seen. The localisation to the fingers is characteristic. In 
early scleroderma Raynaud’s phenomenon may be the most prominent feature of the 
disease. Nevertheless characterbtic skin changes arc, as a rule, present at this stage, 
and affect parts of the body other than the fingers. In Raynaud’s disease sclerotic 
changes are usuahy conSned to the fingers and develop only alter many years of 
intermittent digital asphjetia. 

Prognosis. — In Raynaud’s phenomenon secondary to organic arterial disease the 
prognosis depends upon the cause. When there is partial obstruction in the digital 
arteries, for example due to embolism secondary to brachial artery compression, 
relief of the latter will arrest the condition, but improvement is unlikely. In tool 
workers the attacks do not occur during work and a change of occupation does not 
usually prevent attacks; indeed the condition may progress. Raynaud described 
remissions in young women during pregnancy. In mese patients the disease may 
remit spontaneously for many years, to return at the menopause in a milder form. 
After several years of severe Raynaud’s attacks the fingers become tiudiened and the'- 
skin atrophic, a condition termed acrosclerosis. Superficial ulceration of the '' 
tips is sometimes seen but extensive gangrene of the digits rarely if 
occurs. 
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occlusion. The distinction is easy since cedema is prominent in venous thrombosis, 
the limb is warm and arterial pulsation can usually be felt. Differential diagnosis 
beuveen arterial thrombosis and embolism depends on tlie primary disorder. Arterio- 
sclerosis is the common cause of thrombosis and there will usually be evidence of 
this process elsewhere. Moreover, the popliteal artery is the common site of throm- 
bosis in the lower limb. The symptoms of obstruction are usually less acute and less 
severe after thrombosis than after embolism, since previous incomplete arterial 
narrowing will have produced some de^e of collateral circulation. 

Course and Prognosis. — ^Mosl patients may be expected to recover with medical 
treatment alone ; with prompt resort to surgery where necessary gangrene should 
rarely occur. The prognosis depends very considerably on the age and general 
condition of the patient. Since severe catdio-vasculat disease is usually present, 
active treatment may be impracticable or death may supervene from other causes. 

Treatment. — The patient is nursed in a svarm room to encourage vasodilatation. 
The limb should be kept warm, but not overheated, and great care must be taken 
to avoid bums from hot-tvatcr bottles. The leg should be lowered by blocking the 
head of the bed. Analgesics are given as required and an attempt may be made to 
produce vasodilatation by injection of papaverine hydrocliloridc gr. ^ intravenously. 
The circulation may be improved by an alternating positive and negative pressure 
machine (Pave-x) or if the obstruction is Imv enough, by intermittent venous occlusion. 
Anticoagulant therapy should be given at once, a suitable regime being 50 mg. 
heparin intravenously every 4 hours and a coumarin derivative by moutli, the dosage 
bemg regulated by the prothrombin time. If improvement in the circulation takes 

? Iace, th^ treatment is continued for a week. Should no improvement be observed in 
or 4 hours, embolectoray must be undertaken if the patient U in a fit stage to undci^o 
operation. Although embolectomy has been successfully performed up to 24 hours 
after arterial occlusion, if the patient is seen soon after the onset, operation should 
not be delayed beyond 12 hours. 

Arterial thrombosis is usually a complication of arteriosclerosis or thrombo-angiitls 
obliterans. The femoral, popliteal or posterior tibiaJ arteries may be involved in 
the loner limb, or the subclavian, axillary, brachial or radial arteries in the upper 
limb. The symptoms and signs resemble those produced by embolism but the onset 
is usually more gradual and gangrene is less common and less cxtcnsire. Medical 
treatment as described for arterial embolism should be carried out. Since underlying 
arterial disease is usually present, operative interference is not advisable if the diagnosis 
IS unequivocal. 


VENOUS THROMBOSIS (THROMBOPHLEBITIS) 

Thrombophlebitis may be suppurative or non-suppurative, tlie latter being the 
common form. 

SuppuR-tTiVE Tiirombophlebitis. — ^Thls condition may be due to the introduc- 
tion of infection into a vein, usually during prolonged intravenous infusion of hlood 
or saline. There are usually general symptoms — ^malaise, fever and shivering. Pyvemia 
may follow if the condition is not treated promptly and effectively. Locally there is 
redness and pain, with swelling of the auectea limb, and the thrombosed vein, if 
superficial, may be hard and tender. An abscess may form and local incision may 
be necessary. Treatment is by local a^icarion of lieat and administration of an 
antibiotic to which the infecting organism is sensitive. 

Suppurative thrombophlebitis may onnplicate pyogenic infection anywhere in 
the body. Thus mastoid infection may lead to suppurative thrombosis of the lateral 
sinus or jugular vein ; pyogenic infection of the bowel may be follotved by suppurative 
pylephlebitis (p. 688). 
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NoN'SUPPURA-mT (Simple) Thrombophlebitis. — ^^tiology. — Simple thrombo- 
phlebitis is a not infrequent complicadon of a variety of conditions which lead to 
venous stasis. The txsual predisposing causes are chronic oneestivc failure, im- 
mobilisation after abdominM operations and childbirth. Thrombophlebitis compli- 
cates i to 1 per cent, of labours. Hj^terectomy and other pelvic operations, hernio- 
rrhaphy, gastrectomy, cholecystectomy and splenectomy are the common operations 
followed by thrombophlebitis. The veins ot the calf, the femoral vein or the long 
saphenous vein are most frequently involved, in that order. It has been assumed 
that venous stasis due to relative immobilisation is the primary cause of the throm- 
bosis. This is almost certainly not the whole explanation. Other factors such as 
associated infection, or changes in blood coagulability due to the primary disease or 
to operative trauma arc probably involved, but the exact mechanism is still obscure. 

Thrombophlebitis occurs in other conditions where venous stasis is not a prom- 
inent feature. It may complicate polycythimia, leukamnia or cardnomatosis. It 
may develop in any severe infection, espcdally typhoid fever. Finally, venous throm- 
bosis is frequently encountered in otherwise healUiy subjects who present no evidence 
of any predisposing factor. In such patients recurrent attacks may occur (thrombo- 
phlebitis migrans) and this condition may be so extensive as to produce chronic 
invalidism. 

Pathology. — ^Venous thrombosis rapidly leads to inflammation of the vein. As 
a result of invasion by fibroblasts the clot becomes adherent to the vessel wall. The 
head of the thrombus is composed of Icucoqrtcs and fibrin (white thrombus) but the 
tail is lamellated due to layenng of red and white dot. The tail itself becomes tirmly 
adherent in a few hours and detachment to produce embolism rarely occurs after this 
interval and certainly not after 3 days. Canalisation in the organised thrombus 
results in partial restoration of blood flow. 

Symptoms.— The characteristic picture is seen in so-called femoral thrombosis, 
in which the obstruction usually involves both external iliac and femoral veins. The 
whole limb becomes swollen ; pain Is variable and not usually conspicuous. There 
is congestion of supcrfidal veins and frequently the thrombosed vein may be palpated 
as a tender, hard cord. Fever, malaise and tachycardia may be present at the onset. 
Thrombophlebitis secondary to abdominal operation usually starts in the deep veins 
of the calf and is observed between the fourth and fourteenth post-operative days in 
most cases. Local tenderness may be the only sign, although the circumference of 
the calf may be increased due to oedema. Passive dorsiflexion of the foot may elicit 
pain in the absence of other signs. 

Thrombosis of the axillary or sitbclavton vein produces similar changes in the upper 
limb. 

Thrombosis of the inferior vena cava may occur under the same conditions as peri- 

f )heral vein thrombosis. Special causes are the pressure of abdominal masses such as 
iver abscess, ascites or retroperitoneal tumours, or tbrombophlebitis migrans extend- 
ing from the femoral veins. Swelling of both legs may be present due to associated 
iliac or femoral thrombosis. Distension of the venous collaterals over the lower 
abdomen develops later. 

Diagnosis. — ^The early diagnosis of tlirombosis of the calf veins after operation, 
described above, is particularly important. In cases without obvious precipitating 
cause full investigation is essential to rule out any underlying lesion, such as pelvic 
carcinoma involvmg the iliac veins or abdominal neoplasms compressing the irifcrior 
vena cava. 

Course and Prognosis. — In the uncomplicated case cedema, pain and constitu- 
tional signs subside in 2 to 3 weeks and recovery is complete. Pulmonaiy embolism 
is the most serious complication of thrombophlebitis (p. 852). Chronic venous ^ 
obstruction may follow femoral or axillary vein thrombosis, the chief manifestations ^ 
being persistent or recurrent ordema and adung pain in the limb when standing 
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walking. Chronic venous distension leads to varicosities and varicose ulceration. 
Induration of the litnb due to persistent oedema and recurrent celluljtb may produce 
lymphatic obstruction which pcatly aggravates the swellinff and furtlier impairs the 
nutritional sute of the tissues. Obesity, vaiicose veins and inadequate treatment in 
the early stages predispose to chronic venous obstruction. 

Treatment. — Preventive measures against post-operative thrombophlebitis in- 
clude early ambulation, leg exercises and massage, avoidance of tight bandages and 
pressure on the calves, and the adequate treatment of dehydration and infection. 
After operation and in congestive heart failure anticoagulant therapy, as described 
on p. 847, is given at the earliest intimation of venous thrombosis to prevent extension 
and pulmonary embolism. Ligation of the femoral vein or even of the inferior vena 
cava has been performed as a prophylactic measure against pulmonary embolism after 
thrombophlebitis !m occure^ but these measures Itavc not been justified by the 
results. 

In the treatment of femoral thrombosis the patient should be kept at rest in bed 
until all cedema, tenderness and constitutional signs have subsided. Tlie limb should 
be elevated to about 30® on an inclined plane. Hot fomentations rcay be applied to 
the limb if there is evidence of secondary vasoconstriction. Analgesics arc given as 
required. After 3 daj’s, active movements at all joints are encouraged. Should there 
be any return of cedema when the patient Is allowed up, knee-length clastic stockings 
should be fitted ; these are worn during the day and removed at night until the venous 
circulation returns to normal. 

Tiirombopjileditis Migrans. — ^ThU condition has already been mentioned as a 
recurrent form of Idiopathic thrombophlebitis. Attacks of venous thrombosis occur 
over a number of years and the veins of the legs, arms, trunk and the inferior vena 
cava be involved. Chronic venous congestion of the legs may lead to widespread 
varicosities and Indolent ulceration. The cause is unknown and no effective treatment 
U available. In a rapidly progressive case it may be justifiable to ^ve a course of 
anticoagulant therapy, but this is only a temporary measure and does not halt the 
progress of the disease. 

LYMPHATIC OBSTRUCTION 

Synonym. — Lyrnpheedema. 

Etiology, Fatbology and Symptomatology. — Lymphatic obstruction may be 
congenital (developmental or ber^itary), traumatic, innammatory or neoplastic. An 
idiopathic type (lymphadema prcecox) is not uncommonly seen, chiefly in girls or 
young women, conung on around puberty and aggravated By menstruation and a hot 
environment. There is often a family history. 

Congenital lymphadema may be present at or soon after birth. In the heredo- 
familial tjpe (Milroy’s disease) the condition occurs in successive generations and is 
usually present at birth. It may be unilateral or bilateral and tlie lower limbs are the 
more commonly affected. The fundamental abnormality appears to be stasis and 
dilatation (lymphangiectasis) in valvdess lymphatics. The subcutaneous fat is re- 
placed by a sponge-ukc mass of dilated lymph spaces and fibrous connective tissue. 

Injlammatory lyrnpheedema may be due to pyogenic or non-specific chronic lymph- 
adenitis and lymphangiitis. Recurrent attars of inflammation accompanied by 
malaise, fever and sometimes cellulitis, lead to progressive lymphatic obstruction and 
brawny swelling due to a combination of owiema and subcutaneous fibrosis. Severe 
lyrnpheedema (elephantiasis^ is a feature of chronic filariasis (p. 326). 

Infiltration or compression of lymphatics by new-growth may cause lyrnpheedema, 
although this type of obstruction more commonly atiects the abdominal lymphatics 
to produce chylous ascites. Operative removal of lymph glani, e.g. of the axillary 
Ivoiphatics for carcinoma of the breast is a common cause of lymphatic edema. 
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Diagnosis. — Although pitting ffidema is usually present, lymphcedema has a 
characteristic solid or brawny consistency due to its chronicity, which leads to pro- 
liferation of connective tissue and infiammatory hbrosts. The age and circumstances 
of onset, rate of development and presence or absence of primary lymphangitis make 
the diagnosis of the cause fairly obvious. 

Prognosis. — Lymphadema is a chronic disorder which increases gradually or 
by successive attacks according to the etiology. Although partial rembsions occur 
in the early stages, irreversible changes due to inflammation and connective tissue 
thickening eventually lead to permanent enla^ement of the limb. Recurrent attacks 
of cellulitis and xilceration are then liable to aggravate the symptoms still further. 

Treatment. — Attempts should be made to reduce the cedema by elevation of the 
limb and elastic bandaging. A well-fiiting elastic stocking may keep the sw’elling do\vn 
in less severe cases. If lymphangitis, cellulitis and ulceration are present every 
effort must be made to reduce edema ; the infection b treated by appropriate anti- 
biotics and local application of a non-adherent (oily) dressing. Hereditary lymph- 
edema, if severely disabling, b best treated by superficial lymphangiectomy, the 
edematous subcutaneous tissue being removed and the muscles covered ivitn free 
skin grafts. 


ARTERIAL ANEURYSM 

An aneurysm is a permanent dilatation of an artery due to destruction of its tvall. 
Since the strength of the arterial wall lies in the muscular or musculo-elastic tbsue 
of the medial coat the causes of aneurysm formation are pathological lesions affecting 
the media. These may be congenital, traumatic, inflammatory or degenerative. 

Con^enilal aneurysm is almost entirely confined to the arteries at the base of the 
brain. The cause is a congenital defect of the media, leading to the formation of a 
“ berry ” aneurysm usually at some point on the circle of Willb. More than one 
aneurysm may be present. Pressure effects due to enlargement of the sac, and rupture, 
leading to intracerebral or subarachnoid haemorrhage, are responsible for the various 
clinicu manifestations (p. 1447). The so-called disoid aneurysm is a developmental 
anomaly in wHch Ereatly dilated arteriovenous CTmmunications form a large vascular 
tumour, particularly in the brain. 

Traumatic aneurysm . — ^Thb results from a penetrating injury, commonly a gun- 
shot wound, wluch injures a main arteiy and gives rise to aneurysmal swelling. The 
sac may connect with the neighbouring vein, producing a so-called arteriovenous 
aneurysm. The main arteries of the limbs, especially ^e popliteal, are most fre- 
quently affected. A bruit is commonly heard over the sac. If an arteriovenous 
fistula is large, the pulse may be collapsing and increased cardiac output leads to 
cardiac enlargement. Treatment lies in closing the anastomosis and restoring con- 
tinuity of the artery by local exebion or grafting. 

Inflammatory causes . — The common inflammations producing aneuiysms are 
syphilis, bacterial endocarditis and periarteritis nodosa. The last may affect any 
artery, particularly the abdominal branches of the aorta, the cerebral and the limb 
arteries (p. 931). Syphilitic aneurysms are almost entirely confined to the aorta and 
its large branches (p. 858). Mycotic aneurysms in bacterial endocarditis are due to 
blockage of arteries by infected emboli arising from valvular vegetations. The femoral, 
brachiS, re‘itial and cerebral arteries arc particularly aff'ected. Rupture of the last 
causes subarachnoid hsmorrhage. hlycouc aneurj-sms arc becoming less common 
as a result of antibiotic therapy but may still arbe when the causative organism is 
resistant to antibiotic control. Rupture of a mycotic aneuiysm in a limb vessel may 

f iroducc a large intramuscular hzmatoma, followed by great pain and swelling of the 
imb and e\'en gangrene. Surgical relea^ of tension by evacuation of dot may t- 
nccessary. 

30 
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Degenerative lesions causing arterial aneurysms are atheroma and mucoid degenera- 
tion of the media. Atheroma produces a uniform dilatation of the aorta (so-called 
fusiform aneurysm) which commonly affects the ascending aorta, arch and descending 
thoracic aorta. Simple atheromatous dilatation of tlie abdominal aorta is not un- 
common but true aneurysm formation, wth the production of a large saccular tumour 
and painful erosion of tJie vertebral bodies, is flUt-ays syphilitic. Medial degeneration 
is the usual cause of dissecting aneurysm. 


DISSECTING ANEURYSM OP THE AORTA 

Incidence. — Dissecting aneuiysm is a not uncommon cause of sudden death. 
The subjects are almost alcvays elderly and the incidence is reported to be five times 
as high in men as in women. 

iEtiolop' and Pathology. — The primary cause is mucoid degeneration of the 
media. Atheroma is invariably present but is not itself a cause of dissecting aneurysm. 
The dissection occurs down the centre of the medial coat, forming a f5se channel 
between the two layers. The tear usually starts in the ascending aorta, less commonly 
in the descending thoracic or abdomini^ aorta. By rapid extension the aneurysm 
may reach the bimrcalion of the aorta, oeduding one or both renal arteries en route. 
Extension towards the heart may lead to rupture into the pericardium and sudden 
death. External rupture into the mediastinal or retroperitoneal tissues is less common. 
Very rarely the dissection may be arrested before any main arteries are involved and 
over a period of years there may be recurrent attacks. In most cases, however, death 
occurs in the first attack. 

Symptoms.~The common presentingsymptom is agonising pain in the abdomen, 
chest or back together with shock. The pain is persistent end may chanc* “t 
as the dissection spreads. Obstruction of the renal vessels leads to pain in ^e 
loins and anuria. Occlusion of one or both common iliac arteries produces pain, 
numbness or coldness of the affected extremity. The patient is grey and collapsed, 
the pulse rapid and small, but the blood pressure is often maintained, hypertension 
being present in many cases. Involvement of the carotid or spinal artcrica may 
produce paralyses, or the limbs may be pulseless and cold due to arterial obstruction. 
There may be some degree of improvement for a few Iiours, after which rupture 
into the pericardium may lead to a sudden attack of pain in tlic chest and fatal 
collapse. 

Diagnosis. — ^The condition is most commonly mistaken for coronary thrombosis 
or an acute abdominal emergency such as perforation of a peptic ulcer. Diagnosis 
can only be made with certainty if signs of occlusion of specific arteries, e.g. renal, 
femoral, spinal or carotid can be detected. More often the d^iagnosis may be suspected 
in life but is only confirmed post mortem. There is no effective treatment. 

COLLAGEN DISEASES 

The term collagen disease was first used by Klemperer in 1942 to describe a group 
of disorders which had in common a general disturbance of connective tissue. This 
involved in particular the extracellular components of connective tissue, the colbgen 
fibres and so-called ground substance. Included in this group are rheumatic fever, 
rheumatoid arthrius, polyarteritis nodosa, disseminated lupus erythematosus, general- 
ised scleroderma and dermatomyositU. These conditions all show in different degree 
changes in connective tissue including fibrinoid degeneration of collagen, excessive 
deposition of collagen, increase and iteration in ground substance, proliferation of 
connective tissue with or without degenerative change and inflammatory cell infiltra- 
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tion. The conditions arc distinguished pathologically by the degree and distribution 
of these particular changes. 

Clinically as well as histologically these diseases have much in common and there 
are many cases which cannot he allocated to one or the other, but form a transitional 
picture between the various disorders. The pathogenesis in most instances is not 
clear, although there is evidence in some of the diseases of an allergic reaction to 
bacterial antigen. This is the case m polyarteritis nodosa. In disseminated lupus, 
evidence of abnormal antibodies in tlie circulation and hypcrglobimcmia also suggest 
some abnormal antigen-antibody reaction. Polyarteritis nodosa, temporal arteritis, 
disserninated lupus, scleroderma and dermatomyositis are discussed here. Rheumatic 
fever and rheumatoid arthritis are dealt with dsewhere. 

POLTrAIlTCRITIS NODOSA 

Synonym. — Periarteritis Nodosa. 

Definition. — A disease in which mdespread acute necrosis occurs in tlic arteries 
leading to a •variety of functional disturbances im-olving the nervous system, heart, 
kidneys, lungs, blood and abdominal viscera. 

Incidence. — The condition may occur at anv age, though the maximum incidence 
is between 20 and 30 years. Mates are affected three times as often as females. 

Etiology and Pathology.— The condition may be regarded as an atJercic or 
hypersensitivity reaction to a bacterial antigen. In a considerable proportion of cases 
bacterial infection, particularly due to streptococci, precedes the onset of the disease. 
More recently polyarteritis nodosa has resulted from hypersensitivity to drugs 
fsutphonamides) and foreign proteins. The arterial lesions consist of necrosis with 
inflammatory reaction involving all coats of the arteries (pan-arteritis). There is 
great swelling in the intlma ; necrosis of the media may lead to aneurysm formation 
and even rupture. Intense inflammatory reaction of the adventitia (periarteritis) 
results. Obstruction of the iumen by tmombosis is common. Medium-slaed ana 
large vessels are characteristically affected, but arteriobr lesions may appear, especially 
in the viscera. The vascular lesions are essentially focal. The common sites for 
arterial necrosis arc the kidney, abdominal viscera (pancreas, intestines, spleen, liver, 
gall-bladder, testis, mesentery), peripheral vessels, coronary arteries, cereoral arteries 
and rarely the pulmonary vessels. The disease is episodic, phases of activity being 
followed by periods of quiescence with healing of the vascular lesions. Organisation 
of the inflamed segments results in asymmetrical intimal thickening (endarteritis) 
with flbrosis in the other arterial coats. Pathological changes in the tissues such as 
infarction, hjcmorrhage and peripheral nerve degeneration are the result of vascular 
necrosis or thrombosis. There is also severe amemia and intense pulmorury tedema 
in the terminal stages. Diffuse glomerular nephritis may be an associated lesion. 

Symptoms. — ^The clinical manifestations are protean and all systems may be 
involved. The following arc the common methods of presentation : 

(1) Continued, irregitiar, unexplained fever. These patients present -with malabe, 
loss of weight, progressive anannia, muscle pains and general misery. 

(2) Polyneuritis, either local or symmetrical, may be the mode of onset and 
polyarteritis nodosa should be suspected in unexplained cases of u-rist drop or foot 
drop associated witlt fever and anarmia. 

(3) The patient may present tvith hmmorrhage, either abdominal due to a ruptured 
aneurysm, cerebral or renal. 

(4) Paroxysmal attacks of bronchial asthma with transient non-specific pneumon- 
itis. 

(5) Occasionally the mode of onset resembles some other disease ; there may be 
polyarthritis suggestive of rheumatoid arthritis or a typical attack of acute diffuse 
nephritis or the development of malignant h}’pertension. 
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Signs. — Fever, tachycardia, wasting and ansmia arc common to all forms. The 
temperature is irregular and moderately raised, but in severe cases may be very high. 
The general attitude of the patient, particularly in the later stages, is one of progressive 
depression and misery. Subcutaneous nodules may occasionally be discovered along 
the course of small arteries in the limbs or in the abdominal wall. Skin rashes are 
common and include purpura, urticaria and macular or maculo-papular erythema. 
Joints may show evidence of acute artlmtis. There may be signs of pulmonary con- 
gestion and cedema and there is sometimes a marked clement of bronchospasm. 
Hypertension is often absent in the early stages but mth the appearance of renal 
involvement there is usually a moderate rise in blood pressure ; very occasionally 
malignant hypertension develops during the course of the disease. Heart failure is 
a frequent late complication. 

Abdominal signs are often vague, but may be due to harmorrhage, perforation of 
the gut, or involvement of the gall-bladder or appendix by vascul^ lesions. Peri- 
phei^ neuritis may be present as a ** mononeuritis mullipliac ” or as symmetrical 
polyneuritis; cerebral lesions such as thrombosis or rupture of an ancumm may 
lead to focal paralyses of wide variety. The kidneys arc usually involved at some 
stage of the disease and albuminuria and hxmaturia arc common. Rapid renal failure 
may develop as a result of progressive occlusion of the renal vessels. 

Examination of the blood shows polymorphonudear leucocytosis in 70 per cent, 
of cases and eosinophilia in less than one-mth. The sedimentation rate is raised. 
Ansemia is neatly always present and b often severe. 

Diagnosis.— If a subcutaneous nodule b dbaavered it should be remo\'ed for 
liistological examination ; otherwise diagnostic muscle biopsy should be carried out, 
as large n piece of muscle as possible being removed. Typical arterial necroses ore 
founa in the majority of cases by tlus technique. The diiterentbl diagnosis includes 
a wide vaiiety of conditions, particularly other cause of obscute fes’cr, nephritis, 
malignant hypertension, other forms of polyneuritis, cerebro-vascular disease and 
other collagen disorders. Diagnostic proof depends on the demonstration of the 
typical acute or chronic pathological cb^ges in the arteries. 

Course and Prognosis. — Phases of activity alternate with remissions during 
which the patient may be afebrile and free from symptoms. Occasionally recovery 
occurs spontaneously from a focal attack, e.g. a vascular lesion in the appendix or 
gall-bladder, and alter an interval of perhajw a year the symptoms of generalised 
polyartentis appear. In the absence of treatment the majority of patients run a 
progressive course, tenninatiog in renal failure, hzmorrhage, pulmonary cedema or 
ccrcbro-vascular accident. 

Treatment. — Cortisone or corticotrophin offer the only possible effective treat- 
ment. The use of these drugs is followed by prompt remission of fever ivith relief 
of symptoms and recovery of anxmta. Renal, cardiac or neurological damage may 
be arrested, but many of the results of v’ascular necrosis are irreversible. Cortisone 
may be used continuously or may be dbcontinued during rembsions and resumed in 
fulf doses (100 to 300 mg. daily by mouth) whenever a relapse occurs. The ultimate 
outcome of this form of therapy b uncertam but it b apparent that the hormone nay 
modify the disease in the active phases by preventing vascular complications, so that 
hfe may undoubtedly be prolonged. 

TEMPORAL ARTERITIS 

TIus condiUon was first described by Jonathan Hutchinson in 1890. It b an 
afiliction of elderly subjects, usually over the age of 60, and the incidence is the 
same in both sexes. 

Etiology and Pathology. — The pa^l^cai process so closely resembles poly- 
arteritb nodosa that a simdu pathogenesb seems likely, but evidence of any pro- 
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cipitating factor is lacking. The lesion may be localised to one segment of the 
temporal artery or may extend along the vessel producing obstruction at several 
points. Histologically there is organised thrombosis, intimal proliferation, medial 
necrosis with giant cell reaction and adventitia! inflammatory infiltration. Other 
arteries, including the cerebral, retinal and peripheral vessels, are occasionally simi- 
larly involved. 

Symptoms. — These are general and locaL There may be fever, mal^e, anorexia, 
weakness, weight loss, night sweats and progressive anamia as in polyarteritis nodosa. 
Pain over the temporal artery is a constant feature and may be associated with severe 
generalised headache. Involvement of other arteries may produce various symptoms 
such as impairment of vision or cranial nerve palsies. On examination there is 
tenderness over the inflamed artery, which is usually prominent, hard and nodular ; 
pulsation may be absent ; both temporal arteries may be affected. Blood examination 
shows an anxmia wth variable leucocjtosis and elevated sedimentation rate. 

Ptognosis. — ^The condition usually improves gradually and completely over the 
course of several months, although obhteration of the arteries is permanent. Relapses 
occasionally occur. 

Treatment. — The majority recover without any residual disability. In view of 
the possibility of permanent visual impairment or paralysis when the retinal or cerebral 
vessels are involved, cortisone therapy may be tried in severe cases. Favourable 
results after this form of treatment have been repotted. 

DISSEMINATED LOPOS ERYTHEMATOSUS 

Definition.— A dtfluse disease of connective tissue characterised by a variable 
combination of the following manifestations ; fev'er, increased sedimentation rate, 
symmetrical erythema, visceral lesions, hypcrglobulinsmia and a specific serum 
factor which produces abnormal phagOQtosis in leucocytes. 

Incidence.— Eighty to 90 per cent of cases are women of child-bearing age, 
but before puberty me sex incidence Is equal. 

Etiology and Pathology.— The mtiologj' is unknoAvn but various factors which 
may exaceroate the disease suggest the presence of a bacterial or chemical hyper- 
sensitivity reaction. Such factors are infection, drugs (especially sulphonanudes), 
sunburn, exposure to X-rays or injection of foreign proteins. Tlierc are certain 
elements in the picture such as glomerular and arteriolar lesions in the kidney, poly- 
arthritis and the episodic nature of the disease which relate it to other collagen dis- 
orders. Pathologically there is widespread involvement of the connective tissues 
although it is difficult to define any specific histological lesion. Fibrinoid necrosis of 
arterioles may be widespread in the viscera and there is fibrinoid change in collagen 
with increase in ground substance, particularly in serous membranes, synovial mem- 
brane, endocardium (so-called yerjijcoos cmdocarditi^, lymph glands, spleen and skin. 
Thickening of the capillary basement membrane of the renal glomeruli presents a 
characteristic wire-loop appearance. Pneumonitis, pleural effusions and hepatitis 
may be present- 

Symptoms. — ^The course of the disease is one of rembsions and relapses which 
may prove fatal in a few months or may continue for many years. Acute, subacute 
and chronic forms have been described but these courses merge into one another 
and merely reflect the great variations in intensity of the disorder. The name dis- 
seminated lupus over-emphasises the importance of the skin lesion which is variable 
in character and distribution and may be absent. In about one-fifth of the cases 
the disseminated lesion develops on a pre-existing discoid lupus. The characteristic 
picture is a red, slightly raised, sometimes ledematous eruption affecting particularly 
exposed areas, i.e. the backs of the hands and upper part of the front of the chest, 
with a butterfly distribution on the face. The rash may, however, be pleomorphic 
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or purpuric and splinter hsmorrhages of the nails arc sometimes seen. There may 
be a low-grade, irregular fever or a sTOnging temjjerature, according to the intensity 
of the disease. Tachycardia, wasting ana progressive anamia arc usual. Many cases 
present with obvious polyarthritis resembling rheumatoid arthritis ; the fingers arc 
particularly affected and are often cold and blue, suggesting Raynaud’s phenomenon. 
The joint condition may be transient like that of rheumatic fever or more acutely 
inflammatory like infective polyarthritis ; sometimes there is persistent severe joint 
pain with little objective change. Verrucous endocarditis produces few if any clinical 
signs in the heart although a systolic murmur may be due to organic mitral disease. 
Heart failure is usually a late development but isolated cardiac involvement, with- 
out other manifestations of the disease, has been described. Pericarditis is not 
infrequent Dyspnera is a prominent symptom and may be e.rtrerae in the early 
acute case; the usual cause is acute pulmonary congestion or a pneumonitis re- 
sembling “ rheumatic pneumonia Pleurisy with a small or moderate effusion 
often develops and pleuritic pain is a common complaint. A variety of lesions may 
appear in the abdominal viscera. The spleen is frequently enlarged and this may be 
associated with generalised enlargement of superficial lymph glands ; both may sub- 
side dramatically when the temperature falls during a remission. Hepatitis ma^ 
occur at any stage of the disease and clinically may differ from infective hepatitis 
only in the persistent high temperature. Abdominal pain, nausea, vomiting and 
diarrhaa and even gasiro-intcslinal bsmorrhage may occur, but are not common. 
Albuminuria indicates the development of glomerulonephritis which is an irreversible 
lesion and eventually leads to ursmia. The mental stale of the patient is often labile, 
psychotic changes are common, and convulsions occur in about a quarter of the 
cases ; both these may be presenting symptoms. The optic fundi occasionally show 
exudates, hsmorrhages or even papilltedema. 

Special investigations are of great value in diagnosis. The blood sedimentation 
rate ts always raised and often exceeds 100 iron. (Westergren). Hyperglobulinemia 
is almost always present and at some stage there is a leucopenia with a total white 
count less than 5000 per c.mm. Tbe amemia may be non-specific and normo^ic 
or hamolytic, and platelets nuy be reduced. The serum should always be examined 
for the “ L.E. phenomenon”, which is positive in the great majority of cases. If 
scrum from a patient with lupus erythematosiw is incubated with leucocytes (from 
his own or from normal blood) characteristic inclusions appear in the cytoplasm of 
the polymorphonuclear leucocytes. These bodies arc depolymerised desoxyribose- 
nucielc add, presumably of nudear origin. Tbe in vifro phagocytosis of such in- 
clusions is dependent on a gamma globulin fraction of tbe plasma proteins, possibly 
antibody in nature. More recently phaTOcytosis of this material has been shown to 
depend on an additional factor denvea from platelet breakdown. These *' L-.E.” 
cells are characteristic of the disease but are not entirely spedfic since the phenomenon 
has been observed in patients sensitised to penidllin and other drugs. The abnormal 
plasma globulin may produce a ” false ” positive Wassermann reaction (in about 
20 pet cent, of cases), which can be distinguished from a true positive by the tre- 
ponema immobilisation test. Recent work has shown that an appreciable propor- 
tion of Wassermann tests carried out routinely give this false positive reaction and 
the L.E. phenomenon may be present in a small number of these cases ; clinical 
manifestations resembling disseminated lupus may develop. Other patients with a 
false positive W.R. may subsequently suffer from a variety of symptoms whose relation 
to disseminated lupus is not yet clearly understood. 

Diagnosis.— This depends on the assodation of the various clinical features 
described above with increased sedimentation rate, hyperglobulinamua and the 
presence of the L.E. cell factor in the serum. 

Course and Prognosis. — In fulminating cases death may occur from exhaustion, 
toxemia, infection or convulsions after a few months. Most cases exhibit remissions 
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and relapses for several years and a few run a very chronic course. ^Vhere the condi- 
tion follows discoid lupus the course is less severe and the outcome more favourable. 
The appearance of albuntinuria is a bad prognostic sign. 

Treatment. — Cortisone or corticotrophin are the only drugs which offer any 
possibility of controlling the disorder, in the active stage cortisone in adequate 
dosage produces prompt fall in temperature, subjective improvement, resolution of 
the rash and improvement in joint signs and pulmonary symptoms. The L.E. 
phenomenon often persists even though a full clinical remission follows treatment. 
The current practice b to raise the ifaUy dose of cortisone rapidly (up to 400 mg. 
or more) until fever is controlled, and then to lower it gradually to a satisfactory 
maintenance dose. In severe cases the typical facies of Cushing’s syndrome may be 
expected to dei'elop before control is adequate and remission occurs. The appear- 
ance of psychotic changes or convulsions should not lead to discontinuance of treat- 
ment. A low sodium diet should be given together with potassium chloiide to prCTent 
salt retention and hypopotassasmia ; cedema may develop in spite of low salt intahe 
and is best treated by intramuscular injection of mercurial diuretics. Secondary 
infection is a serious hazard during cortisone therapy and appropriate antibiotics 
{not suIphonamid») should be given at the first sign of this complication. The 
treatment of disseminated lupus with cortisone is at present under extensive trial. 
Although a dramatic remission may be observed during an acute attack there is no 
improvement in the renal lesion once it has oaairred, nor is there yet evidence that 
complete recovery may be produced. 

GENERALISED SCLERODERMA 

Definition.— -A widespread disorder of connective tissue and blood vessels pro- 
ducing a progressive thii^enlng of the skin and subcutaneous tissues. The heart, 
lungs, kidneys and other viscera may be involved. 

Etiology and Pathology.— The disease affects women more often than men, 
the usual age of onset being 30 to SO. No definite cause or precipitating factor is 
recognised. Occasionally arcumscribed scleroderma (morpheea) may develop into 
the generalised disease. Histologically there is great increase and tluckenmg of 
collagen fibres, with slight fibrinoid ch^ge, affecting the skin, lungs, heart, gastro- 
intestinal tract and joints. Some degree of atrophy and lymphocjtic infiltration of 
skeletal musde is found. Endarteritis obliterans occurs in the affected organs and 
severe fibrinoid necrosis of the glomerular arterioles may lead to renal failure. 

Symptoms. — The disease commonly presents with swelling of the fingers, hands 
and face. The features become imroobUe and expressionless, the fingers pale and 
blue, and frequently the typical Raynaud phenomenon occurs with minimal sclero- 
derma. As the process develops the skin is at first tense and swollen, then becomes 
stiff, hard and adherent to deep structures ; finally, general tissue atrophy produces 
the fully developed picture to which the names acrosclerosis and sclerodactyly have 
been given. Ulceration of the finger-tips is usual in this stage and may be followed 
by gangrene of the fingers, which tends to be bilateral. The process may spread 
over the trunk and lower limbs and there may be extensive calcification in the sder- 
otic areas. Pigmentation of the s^ is usu^y present and melano-leukodermia is 
sometimes seen. The Joints are often stiff and painful and the muscles become weak 
and atrophied. Visce^ involvement should always be looked for. Involvement of 
the oesophagus causes dysphagia due to loss of peristalsis and to the development of 
stenosis at the lower end. The heart is less commonly affected, but pericarditis or 
cardiac enlargement may be present and myocardial fibrosis may lead to heart failure. 
The electrocardiogram may show partial A.V. block Avith low voltage in the absence 
of clinical signs. Fibrosis of the lungs and bronchi may cause cough and dyspneea. 
After albuminuria appears, acute arteriolar and glomerular necroses in the kidneys 
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or purpuric and splinter l>j&morrhages of the nails are sometimes seen. There may 
be a low-grade, irregular fever or a swin^g temperature, according to the intensity 
of the disease. Tachycardia, wasting and progressive an:Emia arc usual. Many cases 
present with obvious polyarthritis resembling rheumatoid arthritis ; the fingers are 
particularly affected and are often old and blue, suggesting Raynaud’s phenomenon. 
The joint condition may be transient like that of rheumatic fever or more acutely 
inflammatory like infective polyarthritis 5 sometimes there is persistent severe joint 
pain with little objective change. Verrucous endocarditis produces few if any clinical 
signs in the heart although a systolic murmur may be due to organic mitral disease. 
Heart failure is usually a late development but isolated cardiac involvement, with- 
out other manifestations of the disease, has been described. Pericarditis Is not 
infrequent. Dyspncca is a prominent aymptom and may be extreme in the early 
acute case ; the usual cause is acute pulmonary congestion or a pneumonitis re- 
sembling “rheumatic pneumonia”. Pleurisy with a small or moderate effusion 
often develops and pleuritic pain is a common complaint. A variety of lesions may 
appear in the abdominal viscera. The spleen is frequently enlarged and this may he 
associated with generalised enlargement of superficial lymph glands ; both may sub- 
side dramatically when the temperature falls during a remission. Hepatitis may 
occur at any stage of the disease and clinically may differ from infective hepatitis 
only in the persistent high temperature. Abdominal pain, nausea, vomiting and 
diarrhma and even gastro-intestinal hsmorrhage may occur, but are not common. 
Albuminuria indicates the development of glomerulonephritis which is an irreversible 
lesion and eventually leads to urasmia. The mental state of the patient is often labile, 
psychotic changes are common, and convulsions occur in about a quarter of the 
cases ; both these may be presenting s 3 fmptoms. The optic fundi occasionally show 
exudates, hxmorrhages or even papifladema. 

Special investigations are of great value In diagnosb. The blood sedimentation 
rate is always rabed and often exceeds 100 mm. (Westergren). Hyperglobulinscmia 
is almost always present and at some stage there is a leucopenia with a total white 
count less than 5000 per cjnm. The anaemia may be non-specific and normocytic 
or hsmolytic, and platelets may be reduced. The serum should alu’ays be examined 
for the “ L.E. phenomenon ”, which b positive in the great majority of cases. If 
scrum from a patient with lupus erythematosus is incubated with leucocytes (from 
his own or from normal blood) characteristic inclusions appear in the cytoplasm of 
the polymorphonuclear leucoc^cs. These bodies arc depolymerised desoi^Tibose- 
Qucleic acid, presumably of nuclear origin. The in vitro phagocytosb of such in- 
clusions b dependent on a gamma globulin fraction of the plasma proteins, possibly 
antibody in nature. More recently phagocytosb of this material 1^ been shown to 
depend on an additional factor derived from platelet breakdown. These “ L.E.’’ 
cells arc characteristic of the disease but are not entirely specific since the phenomenon 
has been obseived in patients sensitised to peniallin and other drugs. The abnormal 
plasma globulin may produce a “ false ” positive Wassermann reaction (in about 
20 per cent, of cases), which can be distinguished from a true positive by the tre- 
ponema immobiVisation test. Recent work has shown that an appredahle propor- 
tion of Wassermann tests carried out roulioely give this false positive reaction and 
the L.E. phenomenon may be present in a smril number of these cases ; clinical 
manifestations resembling disseminated lupus may develop. Other patients with a 
false positive W.R. may subsequently suffer from a variety of symptoms whose relation 
to disseminated lupus is not yet dearly understood. 

Diagnosis. — This depends on the association of the various clinical features 
described above with increased sedimentation rate, hj'pcrglobulinxnila and the 
presence of the L.E. cell factor in the serum. 

Course and Prognosis. — In fulminating cases deatli may occur from exhaustion, 
toxsmia, infection or convubioos after a few months. Most cases exhibit rembsions 
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and relapses for several years and a few run a very chronic course. Where the condi- 
tion follows discoid lupus the course is less severe and the outcome more favourable. 
The appearance of albuminuria is a bad pn^ostic sign. 

Treatment. — Cortisone or corticotrophin are the only drugs which offer any 
possibility of controlling the disorder. In the active stage cortisone in adequate 
dosage produces prompt fall in temperature, subjective improvement, resolution of 
the rash and improvement in joint signs and pulmonary symptoms. The L.E. 
phenomenon often persists even though a full clinical remission follows treatment. 
The current practice is to nuse the dmiy dose of cortisone rapidly (up to 400 mg. 
or more) until fever is controlled, and then to Io%ver it gradually to a satisfactory 
maintenance dose. In severe cases the t3rpical fades of Cushing’s syndrome may be 
expected to develop before control is adequate and remission occurs. The appear- 
ance of psychotic changes or convulsions should not lead to discontinuance of treat- 
ment. A low sodium diet should be given together with potassium chloride to prevent 
salt retention and hypopotassaemia ; ffidema may develop in spite of low salt intake 
and is best treated by intramuscular injection of mercurial diuretics. Secondary 
infection is a serious hazard daring cortisone therapy and appropriate antibiotics 
(not sulphonamides) should be given at the first sign of this complication. The 
treatment of disseminated lupus with cortisone is at present under extensive trial. 
Although a dramatic remission may be observed during an acute attack there is no 
improvement in the renal lesion once it has occurred, nor is there yet evidence that 
complete recovery may be produced. 

GENERALISED SCLERODSR.MA 

Definitlon.—A widespread disorder of connective tissue and blood vessels pro- 
ducing a progressive thickening of the stun and subcutaneous tissues. The heart, 
lungs, kidneys and other viscera may be involved. 

Etiology and Pathology.— The disease affects women more often than men, 
the usual age of onset being 30 to 50. No definite cause or precipitating factor is 
recognised. Occasionally ctrcumscribed scleroderma (morphcea) may develop into 
the generalised disease. Histologically there is great increase and thickenmg of 
collagen fibres, with slight fibrinoid cliMge, affecting the skin, lungs, heart, gastro- 
intestinal tract and joints. Some degree of atrophy and lymphocytic infiltration of 
skeletal muscle is found. Endarteritis obliterans occurs in the affected organs and 
severe fibrinoid necrosis of the glomerular arterioles may lead to renal failure. 

Symptoms. — ^The disease commonly presents with swelling of the fingers, hands 
and face. The features become immobile and expressionless, the fingers pale and 
blue, and frequently the typical Raynaud phenomenon occurs with minimal sclero- 
derma. As the process develops the skin b at first tense and swollen, then becomes 
stiff, hard and adherent to deep structures ; finally, general tissue atrophy produces 
the fully developed picture to which the names acrosclerosis and sclerodac^ly have 
been given. Ulceration of the finger-tips is usual in tlus stage and may be followed 
by gangrene of the fingers, which tends to be bilateral. The process may spread 
over the trunk and lower limbs and there may be extensive calcification in the scler- 
otic areas. Pigmentation of the skin is usually present and melano-leukodermia is 
sometimes seen. The joints are often stiff and painful and the muscles become weak 
and atrophied. Viscera! involvement should always be looked for. Involvement of 
the cesophagus causes dysphagia due to loss of peristalsis and to the development of 
stenosis at 5ie lower end. The heart is less commonly affected, but pericarditis or 
cardiac enlargement may be present and myocardial fibrosis may lead to heart failure. 
The electrocardiogram may show partial A.V. block tvith low voltage in the absence 
of climeal signs. Fibrosis of the umgs and bronchi may cause cough and dyspneea. 
After albuminuria appears, acute arteriolar and glomerular necroses in the kidneys 



936 DISEASES OF THE CABDIO-VASCULAR SYSTEM 

are apt to lead to the rapid development of uraimla ■without hypertension. Fever is 
present only in those cases which c»me on acutely ; weakness and exhaustion occur 
in the chronic stages. Apart from the specific changes due to visceral lesions, special 
investigations reveal little of note except elevation of sedimentation rate and tariable 
ansmia. 

Diagnosis. — Raynaud’s phenomenon occurs early in scleroderma and the dis- 
tinction from Raynaud’s disease rests on the presence of thickening of the sHn in 
sites other than the fingere, e.g. on the face or trunL Acrosclerosis occurs late in 
Raynaud’s disease and it is always amfioed to the areas of digital asphyxia. Skin, 
biopsy shows no specific histological changes; in the early stages there is cedema 
ancf perivascular infiltration, in the later stages, great increase in collagen. 

Course and Prognosis. — Spontaneous recovery is very rare. Occasionally the 
disease runs an acute course wth fever, marked constitutional changes and death 
from heart failure or secondary infection within a few weeks or months. In general, 
however, the onset is insidious and the course slowly progressive over a number of 
years. 'The later stages are often distressing as the patient becomes immobilised by 
the increasing rigidity of the skin and submtaneous tissues. Fixation of the chest 
may lead to broncho-pneumonia. Urzmia, myocardial failure and inanition due to 
dyspliagia may all contribute to the fatal outcome. 

Treatment. — There is no effective specific therapy. Sympathectomy may relieve 
symptoms due to the Raynaud phenomenon in the nands or feet, but the sjroptoms 
usually returns after an interval of a year or less. Improvement with cortisone or 
corticotrophin therapy has been reported but in chronic scleroderma little more than 
slight subjective benefit can be expected. 


DBRMATOMTOSIT18 

Definition. — connective tissue disorder in which muscle necrosis Is the most 
prominent feature, vvith increase in collagen in the skin, joints and viscera. 

liology and Pathology. — ^The borderline between scleroderma and dermato- 
myositis is ill-defined and both may be varieties of the same collagen disorder. The 
age of onset is usually between 10 and 50, the distribution is equal between the sexes, 
and there is no known aitiological factor apart from a possible association with malig- 
nant tumours. Histologically there is great increase and thickening of collagen fibres, 
with slight fibrinoid change in skin, joints and heart as in scleroderma. The affected 
skeletal muscles show severe necrosis with InQammatory cell infiltration. 

Symptoms. — The onset may be sudden or insidious and the disease may be 
rapidly fatal or may run a chronic course with frequent remissions and relapses. 
Presenting symptoms are weakness, stiffness and aching pain in the muscles, involve- 
ment of which is usually bilateral and symmetrical. Fever is present in the acute 
phases. Weakness may be so extensive and severe as to suggest acute polyneuritis. 
Later, muscular atrophy occurs and contractures may develop. Involvement of the 
muscles of the larynx and pharynx may produce difficulty in talking and coughing, 
dysphagia and nasal regurgitation. Weakness of the diaphragm and intercostal 
muscles may lead to respiratory failure. Joint changes, svith stiffness and peri- 
articular swelling, particularly affecting the fingers, resemble rheumatoid arthritis. 
An erythematous rash on the face and arms is common in the early stages and there 
may be cedema of the eyelids and hands, nilckening of the skin, as in scleroderma, 
may follow. Cardiac involvement is unusual except as a terminal event, but there 
may be electrocardiographic evidence of myocardial damage at an earlier 
stage. 

Examination of the blood usually shows some elevation in sedimentation rate, and 
in the acute stage a considerable polymorphonuclear leucocytosis may be presrat. 
The urine sometimes contains albumin and always a marked excess of creatine, 
■s 
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Muscle biopsy reveals diagnostic changes in the form of muscle necrosis and inflam- 
matory cell reaction. 

Jiiagaosis . — The differentiation from sderoderma is impossible in some cases 
without muscle biopsy. In a severe acute attack polyneuritis may be suspected, but 
the absence of sensory changes, the pain and tenderness of the muscles and the 
finding of an erythematous rash or (edema of the face should make the diagnosis 
clear ; if doubt remains, a positive muscle biopsy is conclusive. 

Treatment. — In tbe acute stages «>iti3one or cx^rticotrophin may produce a 
prompt and sustained retrussion. Spedal precautions should be taken to prevent 
respiratory infection and to deal with respiratory paralysis should it appear. In the 
chronic stages of the disease little benefit can be expected from hormone therapy. 

Clifford Wilson. 


SECTION XIII 


DISEASES OF THE RESPIRATORY SYSTEM 

DISEASES OF THE NOSE 
ACUTE CATARRHAL RHINITIS 
(See The Common Cold, p. 147) 

EPISTAXIS 

/Etiology. — The causes of cpistaxis may be classified as foIIo^vs : 

Local causes. — ^Trauma, including blows on the nose, fracture of the base of the 
skull, surgical operations and foreign bodies, small septal erosions, atrophic rhinitis 
when crusts separate, malignant disease, “bleeding polypus” of the septum and 
hereditary luemorrhagic telangiectasia. Eplstaxis may be an early symptom of leprosy. 

General comes. — Hypertension, chronic ncphrius, drrhosis of tne liver, violent 
exertion, extremes of heat and cold, congestion at the menstrual period or “ vicarious 
menstruation ”, venous congestion, as »n mitral stenosis, tumours in the thorax or 
root of the neck, emphysema, bron^tls and whooping-cough, blood conditions, such 
as pernicious anamia, leukemia, puroura, scurvy and all the acute infectious fevere, 
especially in the prodromal stage. To these may be added rarefaction of the air, 
as in aeroplane ascents and mountaineering, and poisoning by some drugs, especially 
sali^lates and quinine. 

The jottr« of the bleedxrtg is, in the large majority of cases, in a region called 
Little's or I^essclbach’s area, situated on the front and lower part of the septum just 
beyond the vestibule. 

Treatment.— Severe eplstaxis should alwaw be treated, though it is of compara- 
tively little importance in healthy young people. In older patients with high blood 
pressure the loss of blood may be Dcncficial, but the occurrence is so distressing and 
alarming to the patient that steps must be t^eo to control the bleeding. It is wrong 
to lay patients down; they should be propped up in bed with the head indinea 
slightly forward so that blood cannot enter the pharynx and laijTix and add to their 
embarrassment. 

The source of the bleeding is usually so far forward that a pledget of wool intro- 
duced for less than an inch into the naris, and held by compressing the nostril, will 
generally control it temporarily. To arrest it and prevent recurrence the bleeding 
spot must be found, controlled by application of cocaine and adrenaline on a plug 
of wool, and sealed by the galvano-cautery at dull-red heat. In obstinate cases 
the bleeding may recur from another spot or from the opposite nans, wdien the 
treatment must be repeated. As in other forms of hamorrliage, a rapid, excited 
heart’s action, associated wth restlessness and fright, is often present, and an 
injection of morphine is of great value. If the bleeding is from the usual situation, 
formal plugging of the nose is seldom called for, but sometimes it is so profuse 
or the bleeding point is so far back that its situation cannot at first be determined. 
In such cases the naris should be evenly padted vrith ribbon-gauze introduced 
on forceps under direct vision. The older method of plugging the posterior nares is 
seldom required, and carries the risk of cauring otitis media. Nasal plugs quickly 
become septic, and should ordinarily be removed in 24 hours; but if ribbon gauze 
impregnated with sulphanilamide powder is used this may safely be left in situ for 
3 days 
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ALLERGIC RHINITIS 

Etiology. — ^Thia is among the commonest and most obvious manifestations of 
alleigf. As in other examples of tliis condidoa, the patient is susceptible to very 
minute doses of some substance, usually a protein, to which he has become sensitised 
but to which normal people are completely immune. It is thought that histamine 
or some closely allied substance is liberated which by altering cell permeability causes 
mucosal swelling. The substances which may cause allergic symptoms are numerous 
and diverse, and enter the body by various routes : 

A. By inhalation : 1, Vegetable particles : the pollen of certain plants, especially 
grasses ; powdered orris-root, until recently a component of toilet powders ; moulds, 
especially dry-rot and the spores of some fungi ; and even the scent of such flowers 
as roses, though here association probably has a psychological effect. 2. Animal 
emanations : the dandruff of animals, horses, cats, dogs and others ; the feathers of 
poultT)’, which have their chief opportunity of setiDg when used to jill pillows and 
mattresses. 3. House dust, which may contain any of the above substances. 

B. By ingestion : Numerous common and uncommon articles of diet, such as 
eggs, strawberries and fish, especially shell-fish, may produce allergic sensitisation ; 
the rhinorrheea and skin-eruptions caused by the iodides and some other drugs may 
be of allergic origin. 

C. From a focus of infection, most often from disease of the paranasal sinuses. 

The affection is distinctly hereditary and is often associated, either in the patient 

or his relations, with such other smptoms of allergy as asthma, urticaria, angio- 
neurotic mdema or chilblains. It often shows itself in early adolescence and tends to 
improve v.ith advancing age, though it is not unusual for symptoms to commence in 
the second or third decade. Miues and females are equan;y affected. It is most 
frequent among the upper classes. A mental shock is sometimes the startiog-point 
of the attacks, and a psychogenic influence is often apparent. 

Symptoms.— The nasal mucosa is swollen, pale and ^vaterlogged. Fits of sneezing 
are associated with profuse ivatery discharge, irritation of the nasal and conjunctival 
mucous membrane, and often much depression and prostration. The nasal airway 
may become almost completely obstructed, and this is liable to happen u’hen the 
patient enters a hot, stu^ room. Sudden dearing of the obstruction may occur 
when he goes out into the open air. The rapidity with which the s}'mptoms come 
and go is sufficient to distinguish them from the ordinary coryza. The predominating 
cells found on examining a nasal smear are eosinophils, and eosinophilia is often 
evident on blood examination. 

Sensitisation to pollen is the commonest variety of allergic rhinitis, and is known 
as “ hay-fever ” ; it is seasonal and, when caused by the poUen of grasses, the attacks 
begin about tbc end of May and cease ta August and those due to heather ojntinue 
a few weeks longer. 

Treatment. — ^The determining factors, which should receive attention, are 
heightened irritability of the nervous system, occasionally some intranasal abnormality 
which increases tlie sensitiveness, and the spedfic irritant. Hay-fever patients arc 
better in a locality as free as possible from pollen ; some remain comparatively well 
at the seaside, others only on board ship and a few have to spend the best daj-s of 
tire year jn a darkened room. It is only rarely that benefit results from correction of 
some na^ anatomiral abnormality ; indeed, surgical treatment is only of real value 
when poij'pi in the ethmoid region cause so much crowding that nasal obstruction 
is almost complete ^chronic nasal csdema). Cautciisation of the so-called sensitive 
areas, which compnse the septal mucosa opposite the middle turbinate and the 
mucosa on the anterior end of inferior turbinate gives but temporar)’ relief in a small 
proportion of cases. Ionisation of the nasal znveosa m'th sulphate of zinc is also 
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employed. True hay-fever patients may have their susceptibility to pollen lessened 
by inoculation, wth dilute extract of pollen; the use of these extracts gives excellent 
results in a proportion of cases, and attempts are being made with varying success 
to test suscepUbiUty to, and to immunise against, other proteid poisons. The anti- 
histamine drugs must take their place in the symptomatic treatment of allergic rhinitis. 
Though they do not cure the condition they arc of value in alleviating severe nasal 
obstruction. This is especially the case when dealing with seasonal allergy (hay-fever), 
phenindamine (Thephorin) 25 mg. may be given in the morning and promethazine 
(Phenergan) 25 mg. in the evening. These drugs are much less effective in cases of 
perennial nasal allergy. The conjunctivitis often needs attention ; a simple lotion 
may be used with Rn eye-bath or as drops : acid, bond gr. 4, zind sulph. gr. J, aquam 
dest. to fl. 02 . 1 ; 1 drop of adrenaline, 1 in 1000, also gives great though transient 
relief. Dark glasses, too, are very helpful. 

ACCESSORY-SINUS SUPPURATION 

fEtlology. — In the large majority of cases infection reaches the accessory sinuses 
from the nasal cavity, and may result from a simple coryxa or from one of the acute 
infectious fevers. Iiifluenza is especially liable to produce disease of the sinuses. 
Badly maintained swimming baths ore often responsible for initiating the disease. 
In addition, antral suppuration Is caused by infection from the teeth, particularly 
the second bicuspid and first evo molars, whose roots are io dosest proximity to the 
antral floor. When one sinus becomes infected, spread to other sinuses is to be ex- 
pected if appropriate measures are not taken in the early stages. 

Symptoms and Diagnosis.— If the ostium of a suppumting sinus be occluded 
pus is secreted under pressure and the local symptoms are severe, whereas if the secre- 
tion can escape freely there may be no symptoms except discharge. The former 
dass of case has been called " closed ” and the latter " open ” empyema. The ^ffer- 
ence between the ttvo is, however, only relative, and many cases are alternating, the 
severe symptoms being relieved by periodica] discharge. As tiie pressure of pus 
in the cavity depends on the rapidity of Its secretion and tiie degree of oedusion of 
the ostium by inflammatory swelling, it follows that the dosed and open cases corre- 
spond generally to acute and chronic suppuration; acute suppuration is usually 
fairly obvious, but some chronic cases with scanty discharge are only to be detected 
after very careful examination and may be for long the undiscovered cause of post- 
nasal catarrh, pharyngitis or chronic toxsmia. Jn all doubtful cases a radiograph 
should be taken. 

The symptoms are pain, tenderness and discharge, together with the secondary 
effects of the suppuration. Pain is often severe in acute cases, and in chronic suppura- 
tion there may be a heavy feeling over the face. Frontal pain of an intermittent 
character relieved by a sudden gush of discharge from the nose b highly character- 
istic of sinus disease, as abo is a pcculur perii^idty, for it tends to begin regularly 
at the same time every morning and to get better during the afternoon. Tendemess 
can usually be elicited in fron^ empyema by percussion over the anterior wall, and 
especially by pressing upwards against the floor of the cavity ; in antral disease tender- 
ness over the canine fossa b uncooimon. Discharge into the nose Is the most im- 
portant, and often the only, symptom. A localised stream of pus which reappears 
after removal is, in the absence of a foreign body or malignant disease, conclusive 
evidence of suppuration in an accessory sinus. Further assistance is afforded by trans- 
illumination and skiagraphy, though transillumination is a somewhat unreliable test. 
A good radiograph will usually demonstrate clearly the extent of the disease, and 
puncture of the antrum with trocar and cannula should be carried out in doubtful 
cases. Fetor, both subjective and objective, b not common, and when present it 
must arouse the suspicion that the primary cause b dental. 
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CompHcations. — ^These include pbarynptis, laryngitis, bronchitis and otids 
media ; the swallowed pus causes vanous forms of gastric and intestinal disorders. 
Acute scpticiEmia and py.'emia are rare, but symptoms of chronic poisoning are 
common, and include ana:mia, arthritis, fibrosllis and even mental aberrations. A 
very important series of complications r^ults from extension of the inflammation 
to surrounding parts : orbital abscess or cellulitis, osteomyelitis of the frontal bone, 
cerebral abscess, meningitis, thrombosis of the cavernous sinus. 

Treatment. — This m the most acute stages entails complete rest in bed. Inhala- 
tions are of little value and give rise to much unnecessary exhaustion. It is useful 
to promote shrinkage of mucosa in the middle meatus by prescribing ephedrine, 
0-S per cent, in normal saline, dropped into the nose when the head is bent back- 
wards, or introduced by means of an atomiser. Analgesics and hypnodcs should not 
be withheld. Antibiodcs should be prescribed for severely ill patients in the acute 
stage, especially if the frontal sinus is known to be involved. Penicillin is usually 
effective though there is some evidence to show that chloramphenicol is even better. 
In recent cases of antral suppuradon the cavity should be punctured and washed 
out with saline, a procedure which in most cases must be repeated every 3 or 4 days 
until the wasJjings are returned dear. 

Acute frontal sinusitis is scarcely ever seen in the absence of an infected antrum 
on the same side. If the antrum is successfuly treated the frontal sinus will almost 
always recover spontaneously, though it may be necessary when the more acute stage 
has passed to reedfy anatomical or pathological conditions which interfere with the 
patency of the fronto-nasal duct. Thus, the anterior end of a middle turbinate may 
nave to be infracted or even removed, or the septum may have to be straightened. 
Cases which fail to recover under such treatment have entered upon tlie chronic 
stage and sooner or later trill require an external operation. 


DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

etiology. — By this term is implied chronic enlargement of the lymphoid tissue 
in the naso-pharynx. This is normally present in childhood and disappears by the 
age of 20 or thereabouts. The precise stage at which enlargement becomes patho- 
logical can oidy be determined by the symptoms ; these usually become manifest 
between the ages of 3 and 8, but occasionally show themselves at or soon after birth. 
The incidence of adenoids is universal, but it is in damp temperate climates that the 
child population is most affected. Lymphoid tissue may hypertrophy during an 
attack of measles or scarlet fever, and a series of severe colds will lead to permanent 
hypertrophy. 

Pathology. — ^The adenoid, as it should really be called, or enlarged pharyngeal 
tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it is thi^est above 
and tapers away below, and presents a series of ridges which radiate from below up- 
wards and slightly outwards. In older patients the mass is firmer and more fibrous, 
and the ridges are often adherent in places, leaving deep clefts and furrows in which 
secretion can collect and decompose. 

Symptoms. — The symptoms of adenoids arc many and various, and include 
those due to nasal obstruction, those caused by infection and by the extension of 
inflammation, and reflex processes attributable to irritation and lowered vitality. In 
infants nasal obstruction mterferes with sucking and a serious degree of malnutrition 
will result unless the baby be carefully spoon fed. Older children snore at night, 
breathe heavily in the day, and either bolt their food or eat very slowly owing to the 
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necessity of breathing through the mouth. Lack of oxygen induces restless sleep, 
patients wake unrefreshed and develop an inability to concentrate. Persistent nasal 
obstruction during the period of growtn mechanically produces permanent deformities 
of the ja^vs and face wiiich narrow the nasal passages, prevent the mouth from closing 
naturally and thus perpetuate mouth-breathing. When the mouth is habitually held 
open, the ahe nasi are pulled dotvnvvards \«th the cheeks, become narrow and slit- 
like and fall in like valves with each inspiration ; this “ alar collapse ” is an important 
cause of obstruction in neglected cases of adenoids. The palate is narrow and highly 
arched ; the dental arch is narrow and V-shaped, so that the upper incisors, crowded 
and prominent, look outmirds rather than forwards and are not covered by the 
short upper lip ; the lower jaw retains its infantile obtuse angle, and the lower incisors 
lie behind the upper ; the chin is receding and, in the worst cases, when the molar 
teeth come into contact on biting, the tndsois cannot meet. Only a proportion of 
cases of adenoids show these deformities, and there is, indeed, considerable uncer- 
tainty as to the importance of adenoids in Aeir etiology ; undue softness of the bones, 
such as occurs in rickets, is doubtless an additional factor, and also in the causation 
of the malformations of the chest which result from obstruction to the entry of air. 
The long narrow unexpanded chest with acute costal angle and prominent scapuls 
is the commonest deformity. Harrison’s sulcus, a transverse depression corresponding 
to the attachment of the diaphragm; pigeon-breast, a prominent sternum with de- 
pressed costal cartilages ; and furmel-breast, a sharp depression at the lower end of 
the sternum, are also encountered. 

Various infective processes result from the spread of inflammation, and if the 
naso-pharyruc be large, axe not necessarily associated with nasal obstruction. The 
common catarrhal and suppurative affections of the ear in children are, in an over- 
whelming majority of cases, the result of adenoids. Blepharitis and phlyctenular 
conjunctivitis are also associated with adenoid vegetations. Feverish attacks, often 
with tender enlargement of the cervical elands, are caused by infection of the adenoids 
and tonsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these poitals ; in such cases the tonsib and adenoids may remain 
unaffected or may themselves show tubercles when examined under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading to 
the lower aur-passages. The mucus secreted by the adenoids is swallowed in large 
quantities, and produces derangements of stomach and intestines with failure of 
growth and general health. Finally, mouth-breathing predisposes to dental caries. 
The irritation of these vegetations, and their effect on respiration and the general 
health, account for numerous reflex and nervous disturbances, such as cough, laiyn- 
gitis mth spasm, and laryngismus stridulus; more remote conditions, stammering, 
night terrors and nocturnal enuresis, are sometimes ascribed to adenoids, but are by 
no means always cured by their removal. 

Diagnosis. — ^Tractable children usually permit the use of a small post-nasal 
mirror through which a satisfactory view of the naso-pharynx can be obtained. An 
irregular convex mass can be seen, sometimes so large that other landmarks are 
obscured. In nen-ous children, if the symptoms point strongly to adenoids it is 
wiser to give an anaesthetic for examinatioD, being prepared to remove the vegetations 
if present. Digital examination of the naso-pharynx without an ana^thetic b cruel 
and should not be undertaken. Infection of one or both antra is not uncommon in 
small children ; such infection may coexbt with hypertrophy of adenoids and tonsib. 
Disappointment after operative removal of tonsils and adenoids can often be explained 
by the fact that antral infection has not been dbcovered. Some rhinologbts go so 
far as to have all children radiographed before operation ; if infection is con&ned 
antral lavage can be carried out under the same ana»thetic. In the mongolian type of 
idiocy the tongue b large and the mouth persbtently open, and in microcephaly the 
extremely undeveloped naso-pharynx causes nasal obstruction ; cases of both these 
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types of maldevelopment are often brought to the doctor in the hope that removal 
of their adenoids will cure their “ backwardness and care should be taken not to 
fall into the error of performing a usdess operation. On the other hand, adenoids 
can be present and produce serious secondary effects without causing nasal obstruction 
or any appearance of the typical “ adenoid fades 

Treatment. — ^The norrnal naso-pharyngeal tonsil becomes swollen during coryza, 
and such temporary swelling should not be diagnosed as “ adenoids 

When the enlargement frequently recurs or has gone on to chronic hypertrophy, 
operative removal is the only treatment, and this is espedally called for when any 
aural symptoms supervene, or when carvical adenitis is present. If the al$ nasi are 
collapsing, or the chest narrow, breathing exerdses are important and should be 
started forthwith. 


DISEASES OF THE LARYNX 


ACUTE LARYNGITIS 

^tiology.-~Thi3 affection most often occurs during the course of a cold, the 
inflammation spreading downwards from the nose and naso-pharynx. Over-use of 
the voice will predpitate an attack, espedally if voice production is faulty. It arises 
in the course of acute infectious fevers such as influenza, measles or scarlatina. Pre- 
disposing causes are nasal obstruction, infection of sinuses, tonsils or teeth and seden- 
tary occupations in ill-ventflated overheated rooms. Acute laryngitis of a non- 
tuberculous nature is not uncommon in patients with pulmonary tuberculosis. 

Sytnptoms.-~Tbe symptoms consist of hoarseness, local discomfort varying from 
dryness or tickling to a burning sensation or actual pain and irritating cough. There 
is littie expectoration, unless the trachea and bronchi are involvech At the onset 
there may be slight feverishness and malaise. The degree of hoarseness is by no 
means proportionate to the objective appearances ; the voice may be quite good in 
cases of decided hyperamia, and may be completely lost when little abnormal U to 
be seen. A muscular man may retain a strong voice with a degree of inflammation 
whidi would render a weakly woman almost aphonic — indeed some women lose the 
voice tvith every slight cold, so that it becomes difficult to differentiate between 
laryngeal catarrh and “ functional aphonia On the other hand, in some voice- 
users redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in all forms 
of laryngeal disease. In children, acute laryngitis is a serious affection. They show 
a far greater tendency to mdema and to spasm and, as the glottis is not only absolutely 
but relatively smaller than in adults, dangerous dyspntsa may ensue %vith great 
rapidity. The larynx is reddened, and this is most obvious on the parts usually pale 
— the epiglottis and vocal cords, the vessels on the former b^g unduly prominent. 
The cords may be red or salmon pink, or may merely have lost their bright pearly 
lustre. A small amount of mucoiis secretion is generally present, but no large accumu- 
lations or strings of mucus, such as are seen in chronic largyngitis. 

Treatment.— -The patient should be confined to a warm (65® F.), well-ventilated 
room, preferably in bed, and must not attempt to use the voice. Steam inhalations 
are of value and may be used from an inhaler or from a jug round the mouth of which 
a towel has been wrapped in the shape of a cone. The water should be at a tempera- 
ture of 130® to 140® F., and fl. dr. 1 or 2 of tinct. benzoin co. (Friars’ balsam) should 
be added to the pint. This simple prescription cannot be improved upon though 
it is sometimes worthwhile incorporadng menthol gr. 10. Inhalations should only 
be prescribed when the patient is confined to his room. At a later stage instruction 
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may be given in the use of an atomiser of the de Vilbriss pattern charged with pro- 
targol 10 per cent. Internally, expectorants are indicatea; tinctura ipecacuanhs, 
min. 10, or vinum antimoniale, min. 5, potassium iodide, gr. 2 or 3, ammonium 
carbonate, gr. 4, every 4 or 6 hours. If cough is severe it ^ould be restrained by 
means of a tincture containing codeine phosphate gr. J or liquor morphin®, min- 
2 to 4 to each drachm. 


(EDEMATOUS LARYNGITIS 

Synonym. — (Edema of the Larynx. 

/Etiology. — (Edema of the larynx is not a disease but a pathological condition 
due to a variety of causes. Non-inflammatory tedems may be mentioned here for 
the sake of completeness ; it occurs, though rarely, as part of the general anasarca 
of renal and cardiac disease. Angio-neurotic <cdema sometimes occurs in the lar^uc, 
in which event it produces rapid and sometimes fatal dyspncca (see p. 1255). 
swelling which occasionally results from administration of potassium iodide in sus- 
ceptible subjects may be pheed in the same category. 

Inflammatory cedema seldom results in adults from a simple catarrh, but it may 
do so in children ; it more often occurs as part of an acute septic infection of the 
pharynx, trachea and bronchi, ** acute fulminating laryngo-tracheo-bronchitis ” 
(Edema may follow various forms of trauma, the drinlung of corrosive poisons, inhala- 
tion of irritarine vapours such as the poison gases of warfare, the lodgment of foreign 
bodies or rough or unduly prolonged bronchoscopy. Scalding, from attempts to 
drink from a kettle-spouc, is a common cause among children. In other cases it is a 
sequela of typhoid fever, pneumonia, scarlet fever or small-pox, and is a local com- 
plication of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms.— If part of a septic pharyngo-laryngitls, the general symptoms are 
severe. The chief local symptom is dyspncea with inspiratory stridor and the associ- 
ated symptoms of asphynation; there is hoarseness or aphonia, local discomfort 
and tenderness and sometimes dysphagia. The ameno-eotglottidean folds are enor- 
mously swollen, appearing as pale or purple translucent flask -shaped masses ^ if the 
epiglottis be cedematous it forms a sausage-shaped s^velllng of the same appearance. 
The mucosa of the vocal cords is too adherent to permit much swelling, and '* cedema 
of the glottis ” is therefore a misnomer. The subglottic region b lax and may become 
swollen ; indeed, the cedema may be confined to this region and then appears as a 
red swelling below each vocal cord. In children cedema may be inferrecl from the 
steadily increasing dyspneea without the rapid increase and decrease typical of 
spasmodic laryngitis. 

Treatment. — Patients should be nureed in a semi-sitting position. In sb'ght 
cases, the swelling may be reduced by suclung ice and by the application of an ice- 
bag to the neck ; the latter is inadmissible in young children. A spray of adrenaline, 
1 in 1000, may be used. Hypodermic injections of pilocarpine, gr. are recommended, 
and for Ae cedema produced by iodides, large doses of bicarbonate of soda. When 
cedema is the result of an acute streptococcal infection, full doses of sulphonamides 
and penidlUn should be given without delay. SearificatloQ of tiie cedematous tissues 
with a curved bistoury, which was accepted practice in the past, is now not recom- 
mended because of the disturbance it causes to patients, the danger of blood entering 
the trachea and the chances of pving rise to seconciaTy infection. Tracheotonpr 
should be performed before respiratory embarrassment is too great; intubation is 
not recommended. Angio-neurotic cedema should be treated by a spray of adrenaline, 
but as this condition is often allergic in origin It is logical to prescribe full doses of 
one of the “ anti-histamine ” drugs such as promethazine or pbenindamine. Intra- 
venous calcium gluconate is exceUent treatment. Very rarely tracheotomy may be 
necessary. 
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MEMBRANOUS LARYNGITIS 

The formation of false membrane in the larynx U nearly always part of an attack 
of diphtheria which is discussed elsewhere, but the term “ membranous laryn- 
gitis” implies formation of membrane of non-diphtheritic origin. Apart from 
traumatic cases, due to irritating chemicals and scalds, inflammation of the larynx 
accompanied by membrane may be caused by streptococcal infection. The affection 
occurs especially in children behveen the ages of 2 and 8 years (see Acute Larjngo- 
Tracheo-Bronciutis, p. 946). The diagnosis from diphtheria is only possible by 
bacteriological examination, and pending the report the case should be treated with 
antitoxin. It may be noted that the pharynx b nearly alwaj’s involved in diphtheria, 
whereas in memoranous laryngitis the disease is often primary in the larynx. The 
prognosis is grave and worse th^ that of diphtheria since the introduction of antitoxin. 


ACUTE LARYNGEAL CONDITIONS AFFECTING CHILDREN 

In the past it has been customary to describe a group of acute laryngeal conditions 
occurring m early childhood, all of which are associated with d3rspncc3. A great deal 
of utuiecessary confusion has arisen because there has been (and still is) some un- 
certainty as to the mechanism of such conditions. An un/ormnate nomenclature has 
been evolved which is muddling and uithelpful. 

An^ attempt will be made to clarify the situation by confining description to acute 
laryngitis in children, acute laryngo-tracheo-bronehltis, congenital lar^geal stridor 
and laryngismus stridulus. 

For years the expression croup has been used so universally that many have wongly 
supposed that the term denotea a definite disease. The word dates from a period 
when diagnosis of diseases of the throat was far from exact and the meaning was 
obstructive dyspnaa. The adjective “ croupy ” may still be used to describe noisy 
inspiratory stridor, itself a symptom of diverse laryngeal affections. 


ACUTE LARYNGITIS IN CHILDREN 

In young children the larynx is small whilst tbe cartilages are soft and yielding. 
The mucosa is rather loosely connected to subjacent tissues so that effusion can take 
place more readily. It seems that tbe controlling nervous mechanism is somewhat 
unstable and that glottic spasm is more easily evoked. For these reasons laryngitis 
in children is always a serious condition, and alarming symptoms, especially dyspncca 
and cyanosis, may develop with extreme rapidity. A child, save for a alight cough, 
may seem well during the day and then at night may suddenly develop laryngeal 
spasm and become seriously ill. Acute laryngitis with spasm is a better name than 
me old-established “laryngitis stridulosa ”, a term which, though accurate enough, 
has served to confuse generations of medical students. 

Treatment. — ^The time-honoured treatment has been “ an emetic and a puigc 
Emetics are certainly helpful In some cases and tincture ipecacuahnx, min. 60, may 
assbt in the removal of obstructing secretions. An aperient may be given, remember- 
ing that there is no specific virtue in calomel. It is well to put up a steam kettle, 
and there are occasions when oxv'gen will be required. Antibiotics will not directly 
relieve laryngeal spasm but may be indicated to control the primary infection. Very 
rarely indeed is tracheotomy required. When the acute attack has passed the child 
should be examined with a view to elinunating unhealthy adenoids or tonsils. 
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ACUTE LARYNGO-TRACHEO-BRONCHITIS 

Etiology. — This severe disease usually occurs in children under 3 years of age 
and is rarely seen after the age of 6. Weakly children are most often affected and 
the mortality even now is about 15 per cent. The responsible organisms may be 
streptococci, staphylococci, pneumococci or influenza bacilli. There is redness and 
swelling of the ar^enoid region and gross subglottic swelling which spreads down 
into trachea and bronchi. An exudate is pou^ out into the tracheo-bronchial tree 
and quickly becomes thick and tenacious; its expectoration is often beyond the 
strength of the patient. Pneumonia and atelectasis from plug formation form a 
promment part of the clinical picture. 

Symptoms. — In most cases the disease develops comparatively slowly; only 
occasionally is an infant rapidly prostrated. The following graphic description is 
quoted from F. C. Emery. " As the d i s ea se progresses these patients become de- 
hydrated, prostrated and finally present a picture of complete collapse. The cyanosis 
disappears, leainng an ashen pale sl^ and anoxic coma, with all the remaining energy 
being spent on breathing. Retraction may be so great that the sternum and thoraac 
spine seem to meet with each gasping inspiration.’’ 

Treatment. — Humidification of inspired air is important and a steam kettle 
can be used with advantage. Almost all cases must be at some time nursed in an 
oxygen tent ; a mixture of helium and oxygen has been recommended by Jackson. 
Sleep is a grave problem as dmgs given to ensure sufficient rest damp down the 
cougn reflex. On the other hand, continual coughing may so sap the patient’s phnical 
strength that some opiate must be pveo. In theory causative orgam'sms should be 
isolated and tested for sensitivity to various antibiotics and eulphonamides, but 
time should not be wasted whilst waiting for the bacteriologist’s report. Penicillin 
is generally useful, but eridence is mounting which suggests that chloramphenicol Is 
substantially more effective. Every effort must be made to keep up ffie fluid 
intake. 

Bronchoscopy often becomes an urgent necessity, for this may be the only practical 
method of ndding a patient of tenacious secretions and pseudo-membranous slouglis. 
Sometimes even tliis procedure is inadequate and an emergency tracheotomy is 
indicated. It must be remembered that obstruction to respiratory exchange may be 
as great below the tracheotomy as above it, but an opening in the trachea facilitates 
lavage and suction. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape of the upper 
aperture of the larynx ; the epiglottis js sh^ly folded laterally, the ary-epiglottic 
folds are almost in contact, and the opening b thus reduced to a narrow vertical slit. 
As these parts are very flaccid in infancy, they become sucked together during in- 
spiration and, by their vibration, produce the idiaracteristic stridor. Tills striifor is 
noticed very soon after birth, it is inspiratory, of a peculiar purring or even musical 
character, and is most marked during active breathing and crying. The voice is 
unaffected, and there is remarkably little sign of dyspnena or distress. These char- 
acteristics distmguish the condition from other forms of obstruction found in infants, 
such as laryngeal webs or papillomata, or “ thymic asthma Symptoms tend to 
disappear dunng the second year of life, but the prognosis must be guarded in early 
infancy, for an attack of bronchitis is more than ordinarily dangerous and kills a 
proportion of these patients. 
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LARYNGISMUS STRIDULUS 

Etiology. — ^This is a condition, clinically similar to glottic spasm, occurring in 
children. It is far commoner than the spasm of adults, and it has been suggested 
that the asphyxial attacks of laryngbmus are caused by collapse of the soft and yielding 
cartilaginous framework of the larynx, and not solely by spasm of the muscles. It is 
commonest between the ages of 6 months and 2 years, but may persist later ; it occurs 
in ill-nourished unhealthy children, often in association with rickets, and practically 
always in assocnation with adenoids. 

Symptoms. — ^The onset is sudden and attacks usually occur at night. The child 
wakes gasping for breath, and a series of short noisy inspirations is followed by com- 
plete cessation of breathing j a long crowing inspiration terminates the attack. There 
are retraction of the lower ribs andepigastnum, cyanosis and great terror and distress 
and, in severe cases, carpo-pedal contractions, convulsions and evacuation of urine 
and feces. When die attach is over the child is perfectly normal and there is no 
hoarseness. SUghter and less typical attacks often occur. 

Diagnosis. — ^Tbis is easy if the symptoms are carefully noted ; the sudden attack 
of dyspncea, \vith complete absence of symptoms in the intervals, is quite distinctive. 

Prognosis. — ^The prognosis is somewhat grave in severe cases; an infant rarely 
dies in an attack, but is often worn out and eventually succumbs to collapse of the lungs. 

Treatment. — During the attacks the face and chest may be freely sponged %vith 
cold water, and the inhalation of amyl nitrite from a capsule broken in a handkerchief 
may be tried. The child should be supported sitting up, and the quickest relief can 
usually be obtained by drawing the tongue fonvard with a finger passed into the 
mouth to its base, a manceuvre easily performed by the mother or nurse. The attacks 
are so short and sharp that there is no time for the hot bath or administration of 
bromides frequently recommended. 

Prevention involves the control of ridtets with vitamin D, fresh air, wholesome 
food and correction of digestive disturbances. Attention should be given to eliminating 
infection in the nose, and drops of protargol, per cent., may be instilled when the 
child is in the head-down position. It is particularly important to remove adenoids 
even if they are only moderately enlarged. 


CHRONIC LARYNGITIS 

Etiology. — ^The causation is similar to that of acute catarrhal laryngitis ; indeed, 
chronic laryngitis is often the result of recurrent acute attacks. The principal factors 
which predispose to chronicity are nasal obstructions and discharges, dental infec- 
tions and chronic tonsillar sepsis, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voice production, and the abuse of alcohol or tobacco ; con- 
sumptives are particularly liable to non-specffic catarrhal laryngitis. Almost any 
cause of general ill health may be included among the predisposing causes. 

Symptoms. — The only constant symptom is impairment of voice, which is 
hoarse, easily tired or, rarely, almost completely lost. It is sometimes weakest when 
tired in the evening, but is often at its \vorst on rising in the morning or after a rest. 
There is frequently a sensation of adiing, dryness, timing or of a lump in the throat, 
and there is usually some cough, but little expectoration uiriess the trachea and bronchi 
are involved. 

The objective appearances vary with the severity of the affection. The larynx 
generally is of a deeper red than usual, and the vom cords have lost their nonnal ,•*" 
pearly lustre and are pink ; they are usually somewhat thickened at the edges, 
enlarged vessels may be visible on their surbee ; the vocal processes are often prom- 
inent and may be reddened or show up white against the hypencmic cord. Strings 
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ACUTE LARYNGO-TRACHEO-BRONCHITIS 

^Etiology. — This severe disease usually occurs in children under 3 years of age 
and is rarely seen after the age of 6. WeaWy children are most often affected and 
the mortality even now is al»ut 15 per cent. The responsible organisms may be 
streptococci, staphylococci, pneumococd or influenaa bacilli. There is redness and 
swelling of the arytenoid region and gross subglottic swelling which spreads down 
into trachea and bronchi, exudate is poured out into the trachco-bronchial tree 
and quickly becomes thick and tenacious; its expectoration is often beyond the 
strength of the patient Pneumonia and atelectasis from plug formation form a 
prominent part of the clinical picture. 

Symptoms. — In most cases the disease develops comparatively slowly; only 
occasionally is an infant rapidly prostrated. The following graphic description is 
quoted from F. C. Emery. “ As the disease progresses these patients become de- 
hydrated, prostrated and finally present a picture of complete collapse. The cyanosis 
disappears, leaving an ashen pale skin and anoxic coma, with all the remaining energy 
being spent on breathing. Retraction may be so great that the sternum and thoraac 
spine seem to meet with each gasping inspiration.'' 

Treatment. — Humidification of inspired air is important and a steam kettle 
can be used wth advantage. Almost all cases must be at some time nursed in an 
oxygen tent ; a mixture of helium and oxygen has been recommended by Jackson. 
Sleep is a grave problem as drugs given to ensure sxifEdent rest damp down the 
cou^ reflex. On the other hand, continual coughing may so sap the patient’s physical 
strength that some opiate must be given. In theory causative org^isms should be 
isolated and tested for sensitivity to the various antibiotics and sulphonamides, but 
time should not be wasted whilst NvaiUng for the bacteriologist’s report. Penicillin 
is generally useful, but evidence is mounting which suggests that chloramphenicol is 
substantially more effective. Every effort must be made to keep up the fluid 
intake. 

Bronchoscopy often becomes an urgent necessity, for this may be the only practical 
method of riddmg a patient of tenacious secretions and pseudo-membranous sloughs. 
Sometimes even this procedure is inadequate and an emergency tracheotomy is 
indicated. It must be remembered that obstruction to respiratory exchange may be 
as great below the tracheotomy as above it, but an opening in the trachea facilitates 
lavage and suction. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape of the upper 
aperture of the larynx; the epiglottis is sh^ly falded U-terally, the ary-epiglotdc 
folds are almost in contact, and Ae opening is thus reduced to a narrow vertical slit. 
As these parts are very flaccid in infancy, they become sucked together during in- 
spiration and, by their vibration, produce the characteristic stridor. This stridor is 
noticed very soon after birth, it is inspiratory, of a peculiar purring or even musical 
character, and is most marked during active breathing and crying. The voice is 
unaffected, and there is remarkably little sign of dyspncca or distress. These char- 
acteristics distinguish the condition from other forms of obstruction found in infants, 
such as lacynged webs or papiUotna^ or “riiytnic asthma”. Symptoms tend to 
disappear durmg the second year of life, but the prognosis must be guarded in early 
infancy, for an attack of bronchitis is more than ordinarily dangerous and kills a 
proportion of these patients. 
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LARYNGISMUS STRIDULUS 

Etiology. — This is a condition, clinically similar to glottic spasm, occurring in 
children. Jt is far commoner than the spasm of adults, and it lias been suggested 
that the asphyxial attacks of laryngismus arc caused by collapse of the soft and yielding 
cartilaginous framework of the larynx, and not solely by spasm of the muscles. It is 
commonest between the ages of 6 months and 2 years, but may persist later ; it occurs 
in ill-nourished unhealthy children, often in association with rickets, and practically 
always in assoriation with adenoids. 

Symptoms. — ^The onset is sudden and attacks usually occur at night. The child 
wakes gasping for breath, and a series of short noisy inspirations is followed by com- 
plete cessation of breathing ; a long crowing inspiration terminates the attack. There 
arc retraction of the lou'cr ribs and epigastnum, cyanosis and great terror and distress 
and, in severe cases, carpo-pcdal contractions, convulsions and evacuation of urine 
and f^ces. When ^e attach is over the child is perfectly normal and there is no 
hoarseness. Slighter and less typical attadcs often occur. 

Diagnosis. — ^This is easy if tne symptoms arc carefully noted ; the sudden attack 
of dyspncea, with complete absence of ^mptoms in the intervals, is quite distinctive. 

Prognosis. — ^The prognosis is somewhat grave in severe cases; an infant rarely 
dies in an attack, but is often worn out and eventually succumbs to collapse of the lungs. 

Treatment. — During the aitada the face and chest may be freely sponged with 
cold 'A’ater, and the inhalation of amyl nitrite from a capsule broken in a handkerchief 
may be tried. The child should be supported sitting up, and the quickest relief can 
usudly be obtained by drawing the tongue foiward with a finger passed into the 
mouth to its base, a mantcuvre easily performed by the mother or nurse. The attacks 
are so short and sharp that there is no time for the hot bath or administration of 
bromides frequently recommended. 

Prevention involves the control of ridtets with vitamin D, fresh air, wholesome 
food and correction of digestive disturbances. Attention should be given to eliminating 
infection in the nose, and drops of protargol, 21 per cent., may be instilled uhen the 
child is in the head-down position. It is particularly important to remove adenoids 
even if they are only moderately enlarged. 


CHRONIC LARYNGITIS 

Etiology. — ^The causation is similar to that of acute catarrhal larymgitis ; indeed, 
chronic bryngitis is often the result of recurrent acute attacks. The prmdpal factors 
which predispose to chronicicy are nasal obstructions and discharges, dental infec- 
tions and chronic tonsillar sepsis, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voi«5 production, and the abuse of alcohol or tobacco ; con- 
sumptives are particularly liable to non-spcdfic catarrhal latyrngia's. Almost any 
cause of general ill health may be included among the predisposing causes. 

Symptoms. — ^The only constant symptom is impairment of uie voice, which is 
hoarse, easily tired or, rarely, almost completely lost. It b sometimes weakest when 
tired In the evening, but is often at its worst on rising in the morning or after a rest. 
There is frequently a sensation of aching, dryness, tiding or of a lump in the throat, 
and there is usually some cough, but little cx^ctoraiioo unless the trachea and bronchi 
arc involved. 

The objective appearances wry with the sev’eritj' of the aiTcction. The br}^! 
generally b of a deeper red than usual, and the votil cords have lost ilidr normal 
pearly lustre and are pink; they arc usually somewhat thidened at the edges, and 
enbrgcd vesseb may be visible on their surface ; Ujc vocal processes are oficnprom- 
ineni and may be reddened or show up white against the hypenrnue cord. * Strings 
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of sticky secretion may stretch between the cords, or a little globule of mucus may 
form on the centre of the cord during phonationt adduction is frequently imperfect. 
WTjcn tile epiglottis is reddened, its yellow edge stands out clearly and enlarged \-c8sels 
are visible ; the ventricular bands are often swollen so as to hide the outer part of the 
cor^. The mucous membrane in the inter-arytenoid space is seen to be tlirown 
into folds on adduction of the cords, and may form a mass large enough to prevent 
their complete approximation. The general picture is one of symmetry, a useful 
point in diagnosis when tuberculous laryngitis is in question. 

A patient suffering from atrophic rhinitis may develop an unusual form of chronic 
bryngitis known as laryngitij ticca, in which stnall brown scabs adhere to the cords 
and posterior commissure, but occasionally the disease itself spreads to the larynx, 
which is covered by large greenish or brownish-black fetid crusts ; more rarely still 
the crusts extend into the trachea and cause severe dyspneea. 

Pachydermia laryngii is an uncommon vatiew of chronic laryngitis, occurring 
principally in middle-aged men. It is frequently ascribed to alcoholism, though 
perhaps on insufficient grounds and the diagnosis between pachydermia and tuber- 
culosis or 8)mhi]is is often a matter of difficult}'. The characteristic epithelial thicken- 
ings are probably of the nature of corns, resulting from frequent cough and continued 
imtatioD. There is hoarseness of a rough raucous character, but no particular dis- 
comfort. The epithelial thickening is pink or whitish and occupies the posterior 
region of the glottis from the vocal processes backwards to the posterior commissure. 
A circumscribed swelling appears on cadi vocal process, with a small cup or demession 
at the apex ; the approximation of the cords is better than would be expected, because 
the prominence on one vocal process fits Into the depression at the other. The epi- 
thelium of the inter-arytenoia space is thrown mto ridges, which fill up the angles 
between the adenoid and the posterior commissure, but leave a depression in the 
middle line. These firm, opaque, symmetrical swellings, tritbout ulceration, are 
distinguishable from the soft irregular granulations of a tuberculous lesion. 

Treatment-— The detection and oirrecdon of the stiological factors are the most 
important part of treatment. Any constitutional disturbance, such as ansmia, 
rheumatism, gout or dyspepsia, should receive attention. Over-indulgence in tobacco 
or alcohol, lack of ventilation and exposure to dust must be considered, and with 
teachers the blackboard chalk is a commoo source of irritation. 

Incorrect voice-production is a factor of great importance and a good speech 
therapist can often provide substantial help. 

Almost always some infecrion is diswvercd in nose, sinuses, tonsils or teeth. 
Elimination of such infection is the most important step in treatment. 

Locally, treatment must begin with rest of the voice, which should be absolute 
in the case of professional voice-users. Where there is much secretion a saline lotion 
may be used in a spray — sodium bicarbonate, borax, sodium chloride, gr. 10 of each, 
glycerin, 60 min., water to 1 oz. Oily solutions are usually preferred, such as menthol 
gr. 5. camphor gr. 2, chlorbutol gr. 5, or oil of eucalyptus in sintilar proportions, 
to I 02 . or liquid paraffin. The direct application of pigments is not often called 
for, and is to be recommended only when pachydermatous changes arc present. 
Dundas Grant advised an alcoholic solution of salicylic add, beginning with I per 
cent, and increasing to 6 or 8 per cent. 

Internally, small doses of potassium iodide, gr. 2 or 3 three times a day over long 
periods, U of value. 


TUBERCULOUS LARYNGITIS 

iEtiotogy. — In all cases the disease b secondary to pulmonary tuberculosis, of 
which it is an important complication. It b probably caused by infection from the 
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sputum, is commoner in men than in women, and is most frequent between the ages 
of 20 and 40. St Clair Thomson found that the difference in sex-inddence is occupa- 
tional, and that women working in ofBce and factory are as susceptible as men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, arytenoid 
region, inter-arytenoid space, ventricular bands and epiglottis ; in general the glottis 
is invaded before its upper aperture. The ^ical infiltration is finely nodular, pallid 
and soft in appearance; ulcers arc shallow, with a smooth speckly base and pale 
ill-defined margin. On the vocal cord the disease chiefly attacks the posterior half 
and especially the vocal process, where ulceration readily reaches the underlying 
cartilage and may produce a deep triangular excavation. Thickening in the inter- 
arytenoid region is common ; infiltration of the ary-epiglottic folds results in typical 
pale semi-translucent flask-shaped swellings, while the epiglottis appears as a firmer 
red sausage-shaped mass. 

The voice is weak and has not the raucous quality associated with sypWlis. Some- 
times voice production is actually painful. Gjugh and crpcctoration are mostly due 
to the pulmonary disease and not in any considerable degree to the larynx. Pain on 
swallowing is common and often very intense ; there may also be actual obstruction 
to deglutition and, in a late stage, entry of food into the larynx. Dj-spneea is 
rare. 

Diagnosis. — Although signs of pulmonary tuberculosis are helpful in diagnosis, 
it is obvious that any kind of hcytigcal disease may occur in a consumptive 
patient. 

From simple laryngitis . — In the earliest stage of invasion tuberculous laryngitis 
may exactly resemble catarrhal larynritis, but redness of one cord only is certainly 
not due to catarrh, and the Utter quicUy improves tmder treatment. Inter-arytenoio 
infiltration resembles pachydermia, but the latter is opaquely white, firm aind sym- 
metrical. 

From lupus, typical tuberculosis differs completely. The former Is painless, 
affects first the epiglottis and upper aperture, is never accompanied by oedema, and 
tends to cicatrisation. But there is a chronic “ lupoid ” form of tuberculous laiyngitis 
which attacks the epiglottis and is vciy siir^r to lupus. 

From syphilis.— The tuberculous ulcer has an ill-defined margin without surround- 
ing hypersemia ; the base has a yellow speckled appearance, and on healing there is 
lime scarring or contraction. The superficial syphilitic ulcer has a well-defined 
hyperarmic margin, with a smooth, flat base; the deep ulcer is “ crateriform ”, with 
tUckened punched-out ed|e, and, on healing, leaves a dense scar and marked de- 
formity. In general, syphilitic lesions attack the anterior half of the larynx, tuber- 
culous the posterior ; the former look firm and dense, the latter, soft, translucent 
and Ul-defined. 

From neoplasms . — Only the rare tuberculomata resemble innocent tumoure. Occa- 
sionally tuberculosis attacks one vocal cord in an elderly patient, and may then easily 
be mistaken for epithelioma, espedally when, as often happens in such cases, the 
pulmonary signs are inconclusive and tubercle badlJi absent from the sputum. 

Prognosis. — This has greatly improved in recent years due to advances in the 
chemotherapy of tuberculosis. 

Treatment. — ^Tuberculous laryngitis is but a complication of pulmonary tuber- 
culosis, and by far the most important part of the treatment is that of the general 
infection. Complete voc^ rest has in the past been the mainstay of treatment ; this 
is a severe and depressing measure and it is now not always necessary to enforce 
romplete silence. Streptomycin, combined with isonlazid or sodium aminosalicylate 
{P~A.S.) not only promotes healing of Jaiyngeal Iwions but within a very short time 
abolishes pain and dysphagia. It should now never be necessary to use a galvano- 
cautery or to insufflate analgesic powders, let alone to inject alcohol around the internal 
laryngeal nerve. In these days one no longer sees the desperate case of tuberculous 
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laryngitis in which the airway becomes obstnictcd and tracheotomy is called for. 
There have, however, been rare cases of dcatricial stenosis following “ successful ” 
chemotherapy. 


PARALYSIS 

Paralysis of a vocal cord occurs in association with various diseases of the thorax 
and of the nervous system. The early form, unilateral abductor paralysis, causes no 
symptoms, and can only be recognised by laryngoscopic examination. 

The original function of the Utyneeal muades is that of a splatter to prevent 
the entrance of fluid into the lungs, and this sphincter, or adductor, is the only muscle 
present in the larynx of primitive air-bteatmng animals j the abductors are a later 
addition. In progressive lesions involving the nerve pathways the abductor muscles 
are first affected whilst the adductors continue to function for a variable time. The 
function of phonation, much more recently acquired, is associated with adduction 
and is under direct control of the wlL Functional disturbances, therefore, alwaj's 
cause adductor paralysis, while organic lesions first affect the movement of 
abduction. 


ORGANIC PARALYSIS 

The crico-thyroid muscle is supplied by the superior laryngeal nerve, and when 
this is injured the affected cord remains slack on phonation, but owing to the short 
course of the nerve isolated paralysis of this muscle is extremely rare ; it results 
from surgical or suicidal wounds, and may occur after diphtheria. In lesions of the 
vagus above the origin of this branch the signs of this paralysis are obscured by that 
of the other muscles of the cord. The recurrent la^ngeal nerves supply all the 
other muscles. In any progressive lesion of the nen'e pathway the muscles become 
paralysed in a definite order ; the abductors are first affected, then the internal tensors 
or thyro-a^enoidei and finally the adductors. This is known as Semon’s Law. 

There is but one muscle on each side which acts as an abductor of the vocal cord, 
namely, the crico-arytenoideus posticus (often, for convenience, alluded to as tl\e 
posticus muscle^. Tius muscle not only moves the vocal cord away from the mid- 
line during respiration, but its most posterior fibres brace back the arytenoid cartilage 
and stretch the aryepiglottic fold. The cartilage of Wrisberg is incorporated in the 
fold and helps keep it taut in an upright position. Thus it is that in “ posticus ” 
paralysis the aryepiglottic fold droops inwards and the cartilage of Wrisberg tilts 
forwards and inwards %vith it. Yet another thing happens, the arytenoid cartilage 
is free to slide and tilt forwards so that the cord appears shortened and tends to he 
at a slightly lower level. This forward tilting and apparent prominence of Wrisberg’s 
cartilage is of help in diagnosis. 

ABDUCTOR PARALYSIS 

The affected cord lies immobile in the midline, being held there by the unopposed 
action of adductor muscles (crico-arytenoideus lateralis and inter-arytenoideu^. On 
phonation the unaffected cord swings over to meet ils immobile fellow so that the 
voice is unaltered. It is not quite true to say that during phonation the larynx appears 
normal, for on the sound side Wrisberg’s cartilage seems to move forward in front 
of its fellow. The glottic aperture is reduced but dyspncca is only noticed on 
exertion. 

Bilateral abductor paralysis is a serious condition, particularly if the onset is 
sudden, as both cords lie together in the middle line, leaving a mere chink. Inspiratory 
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embanassment is extreme, but the conical shape of the subglottic region alloy’s 
expired air to blow the glottis open. The voice is quite good, though the patient 
must constantly pause in a vain attempt to fill the lungs. Were it not for forward 
displacement of the arytenoid cartilages referred to above, thus allowing a c hinb, 
patients would asphyxiate. 

COMPLETB PARALYSIS 

When only the recurrent laryngeal nerve is involved the affected cord assumes a 
“paramedian” position for the crico-thyroid muscle, an external tensor and weak 
adductor, is still acting. The cadaveric or intermediate position can only be assumed 
when this muscle also is paralysed, as in a lesion of the main vagus trunk above the 
superior laryngeal nerve from which it derives its innervation. The true cadaveric 
or intermediate position is half-way between abduction and adduction, whereas the 
paramedian position is somewhat nearer the midUne. Few observers could distinguish 
such a small positional difference were it not for the fact that when the crico-thyroid 
muscle is acting there is still some cord tension, and when paralysed tension is absent, 
so that the cord presents a wavy appearance. The affected cord during respiration 
appears shorter and lies at a slightly lower levd, and the cartilage of Wrisberg seems 
unduly prominent. The reasons have already been given when discussing the effects 
of posticus paralysis. 

In a unilaterd case, whether the lesion is true recurrent nerve palsy or high vagus 
palsy, there is at first ineffident closure of the glottis and a feeble husl^ voice results ; 
air waste on phonation is characteristic. As time goes on the voice may improve 
because the unaffected cord compensates and swings right across the midlise on 
phonation. At first there may be some overflow of water or food into the trachea 
but this also improves as time goes on. 

When complete paralysis is bilateral there can be no hope of efficient glottic 
closure. The voice is feeble and “ breathy,” whilst spilling over into the trachea is 
a constant source of worry. Breathlessness is usually only evident on exertion. 
Bilateral complete paralysis is fortunately very rare. 

Diagnosis.— 'The diagnosis is almost entirely a matter of accurate inspection. 
Obliquity of the laryngoscopic image, due to faulty position of the mirror, may cause 
confusion. In nervous subjects the cords are sometimes adducted on inspiration, 
hut they -mil abduct naturdly during the involuntary inspiration which follows a 
prolonged phonation. The only condition which r^y imitates paralysis is the 
fixation of the arytenoid cartilage which results from disease in or around the joint ; 
its complete immobility with the presence of swelling or scarring often aitb the 
diagnosis, but in old-standing cases of paralysis second^ fixation frequently occurs. 
In cases of arytenoid fixation there is no “ dropping fom’ard ” of the cartilage of 
Wrisberg. 

Etiology. — ^The movements of the cords are represented bilaterally in the cortex 
cerebri, and stimulation of cither centre produces movement (adduction) of both 
cords, from which it follows that no unilateral lesion above the bulbar nuclei can 
paralyse the larynx, and cUmcally we find that it is never affected in cases of hemi- 
plegia. The bulbar centres lie in the floor of the fourth ventricle, and here a lesion 
of one centre causes paralysis of the cord on the same side which, in a gradually 
progressive lesion, affects first the abductor musde. Thence the nerve fibres pass 
in the roots of the bulbar-accessory to the vagus and recurrent la^geal nerve ; the 
cause of the paralysis may, therefore, be rituated (I) in the medulla, (2) at the base 
of the skull, (3) in the vagus or (4) in the recurrent lar3mgeal nerve. 

Paralyses of bulb-at origin are often, but by no means always, bilateral. In lesions 
here and at the base of the skull neighbouring nerves are liable to be involved ; thus, 
paralysis of a cord and of the palate on the same side may coexist (syndrome of Avellis), 
or paralysb of aird, pdate, trapezius and stemomastoid from involvement of the 
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Spinal acccssof)' roots, or perelstcnt tachycardia due to damage of the cardio-inhibitory 
centre or nerves. Tabes dorsalis is the most frequent cause of paralysis of central 
origin ; It may effect one or both cords and may be associated with anxsthesb, 
para»thesia or the spasmodic attacks called ** laryngeal crises In general paralysis 
of the insane laryngeal palsy is not uncommon. It is the rule in bulbar paral^is, 
and is usually bilateral, but appears late in the disease. Syphilitic nuclear disease, 
pachymeningitis and gummata at the base of the brain are now rare causes, and here 
the ocular muscles, especially the external rectus, are often attacked. 

Peripheral causes usually act by compression of the recurrent nerve, the most 
frequent being aneurysm, enlarged glands, tuberculous or malignant, and cancer of 
the eesophagus. Other causes are thyroid tumours, usually but not necessarily 
malignant, mediastinal tumours, cancer of the lung, pleurisy and pulmonary tuber- 
culosis in which the nerve, usually the right, may Be involved in a lesion at the apex 
of the lung or by tuberculous bronchial or tracheal glands. Neuritis is a cause of 
laryngeal paralysis ; it may be produced by the toxins of diphtheria, or by organic 
poisons, especially lead, and more rarely arsenic and alcohol. Finally, the condiuon 
13 not uncommonly the result of trauma, more especially surgical operations on the 
thyroid gland and lung. 

Prognosis. — Paralysis of one cord js not in ilstlf dangerous to life; but when 
the cause is undiscovered the prognosb must be guarded, for this paralysis may be 
for a long time the only sign of serious disease ; on the other hand, the recurrent 
laryngeal nerve may be involved tn some non-progressive lesion, such as a fibrotic 
brondiial gland, and such esses have been under observation for 20 or 30 years without 
change. 

Treatment.— This depends on the cause. In most cases it is but a symptom 
of disease elsewhere and does not call for spedsl treatment. In cases due to neuritis, 
strychnine and the local application of the faradic current by means of sn intra- 
laryngeal electrode are indicated. Tracheotomy is advisable in bibteral abductor 
paralysis. A specially designed tube in which a valve Is incorporated is used ; this 
valve allows air to enter freely on inspiration but doses during expiration so that the 
voice remains unaffected. Operations devised to fix one arytenoid cartilage and vocal 
cord in a more lateral position sometimes give sarisfactory results. 

All padents suffering from laryngeal paralysis must be forbidden to swim. 

FUNCTIONAL PARALYSIS (FUNCTIONAL APHONIA) 

Etiology. — Funcdonal aphonia is a common manifestation of hysteria and occura 
chiefly in young women. Many cases were encountered amongst men during the 
War of 1914-1918 and the War of 1939-1945, men whose tenri^ng experiences had 
driven them into a state of battle exhaustion Anemia, debility and local 
inflanunatory conditions may predispose to an attack of aphonia, but it seems dear 
that the condition would not materialise without some hysteri^ background. It 
is true that some women are rendered aphonic by acute laryngitb of moderate 
severity, but it is not the inflammatory process which prohibits cord approximadon. 

Symptoms. — Paralysis of the adductors presents a totally different dlnical picture 
from organic paralysis. It is always bilateral; the larynx appears normal while at 
rest, but, on attempts at phonadon, it is seen that the cords do not adduct into the 
position necessary for the production of the voice. Occasionally internal tensors 
alone arc working inefHdently, an elUpdcal chink is left between the cords anteriorly. 
If the crico-arytenoldei laterales are paretl^ the entire glottis remains open to a 
variable extent, and, very rarely, the arytenoideus is affected alone, when a triangular 
aperture is left behind the vocal processes. The paralysis b hardly ever complete ; 
indeed a considerable amount of movement is usually seen, though Insuffldeot to 
produce phonadon. In purely hysterical cases onset and recovery are sudden and 
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the voice when regained is clear, though perhaps at first less powerful than usual. 
Whilst examining the larynx through a mirror it is well to ask the patient to cough : 
if the cords remain separated during attempted phonation and come together on 
coughing the diagnosis of functional aphonia is not in doubt. 

When a patient assailed by some great emotional disturbance is “ struck dumb ”, 
she is not even able to whisper, for the whole speech mechanism is paralysed. This 
is called ” hysterical mutism ”, 

Treatment. — In patients suffering from debility the cause should be found and 
treated. Predisposing local inflammatory conditions should be sought for and appro- 
priately treated. It is well to remember that patients buffering from chronic phthisis 
sometimes speak very softly and may become almost aphonic. 

Although in some cases of true functional aphonia the voice can be temporarily 
restored by powerful local stimularion, this form of treatment is not recommended 
for aphonia will usually recur. The most difficult patients to treat are those who have 
been unsuccessfully subjected to such local treatment. 

The physidan must be sympathetic yet firm and confident, and it is his first duty 
to explain that there is no serious disease. The patient may be told that the trouble 
results from muscular inco-ordination. 

The best long-term results ate obtdncd when the voice can be restored during 
the first interview, and it is imperative that no relation or friend should be in the room. 
A good plan Is to suggest that one group of muscles in the larynx is in spasm and that 
without complete body relaxation it is difficult to break down this spasm. The 
patient may be asked to lie on a comfortable couch and told to relax as though about 
to go to sleep. It is surprising how many patients will in fact go straight into a semi- 
hypnotic state. The ” laryngeal box ” may be moved from side to side across the 
vertebral column and suggestions made that by breaking down the spasm in this 
way the voice will be fully restored. More often than not when told to rouse herself 
ana recite ” God Save the Queen ” the patient will do so in a normal voice. Should the 
voice be not fully restored the physidan must retain his attitude of complete confidence, 
and assure his patient that there has been encouraging improvement, and that restora- 
tion of normal function can and ivill be attained in a short space of time. When the 
voice is restored it should be freely exercised. Really difficult cases must be referred 
to an expert for psychiatric treatment. 


SPASMODIC AFFECTIONS 

SPASM OP THE CLOTTIS 

Spasm of the laryngeal muscles produces adduction of the cords, for, though the 
abductors are probably affected, they are overpowered by the stronger adductor 
muscles. 

Etiology,— (1) In the majority of cases the spasm is a reflex set up by local 
Irritation ; foreign bodies, including the laryngoscopic mirror, irritating gases and 
inflammation, ulceration or tumours in or near the larynx. (2) Spasm is also caused 
by irritation of the recurrent laryngeal nerves by mediastinal tumours and, especially, 
by aneurysm. (3) Central nervous lesions, espcdalJy tabes. (4) Functional disturb- 
ances, frequently hysterical, and sometimes exdted by sexual disturbances. 

Symptoms. — ^The attacks vary much in different subjects in severity and duration. 
The patient clutches some support or rushes to the window. The respirations arc 
rapid and sludlow, with loud inspiratory stridor, and, in the height of a severe attack, 
are completely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consdousocss is not lost. Many cases are 
less acute but persist longer, even for several hours. 
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Prognosis. — The attacks arc pracdcally never fatal, unless a foreign body or 
tumour be present. 

Treatment. — During the attack amyl nitrite or chloroform may be inhaled, and 
ampoules of these drugs should be kept at hand. Between the attacks sources of 
irritation should be sought for and removed, the upper air-passages brought to a 
healthy condition and the general health and mode of life should receive attention. 
Administration of bromides may be required when the attacks recur frequently. 

W. I. Daccett. 


DISEASES OF THE TRACHEA 

INFLAMMATION OR TRACHEITIS 

ACUTE TRACHEITIS 

Acute tracheitis may occur from any condition leading to irritation of the mucous 
membrane of the trachea. WTien it occurs as a result of bacterial or chemical agency, 
the whole of the upper air-passages are usually involved in greater or less degree, 
and the clinical manuestatlons are not confined to the trachea. In some cases, how- 
ever, the stress of the resultant reacrion falls upon this tube, and the conditioit there- 
fore requires separate consideration. 

^tiology^l. MicTobic invation . — This is the commonest cause. The bacteria 
usually found associated with tracheitis are ^e sO'Calied catarrhal organisms, such 
as Neisseria catarrlialis, the pneumococcus, the Friedllnder pneumo-badllus ud 
Hemophilus injluensa. It is probable that the primary organism in many cases is 
a virus. Frequently a streptococcus may be found, either alone or in association 
with one or more of those just mentioned. As writh catarrhal inflammation of other 
parts of the upper air-passages, damp, cold or foggy climatic conditions predispose 
to tracheitis. It is more common in young and middle-aged adults than in infancy 
or in old age. Mouth-breathers arc mote liable to this condition. Exposure to 
sudden changes of temperature may be a factor in its onset. 

Tracheitis may also occur as part of the clinical picture in some of the acute 
specific diseases, such as enteric fever, diphtheria, whooping-cough and measles. It 
is often a troublesome and distressing association or sequel of true influenza. 

2. Chmical agmeies . — Irritating or poisonous fumes and vapours may lead to a 
very acute form of tracheitis. It may therefore occur in certain occupations, unless 
adequate precautions arc taken. The use of poison gases " in warfare has drawn 
widespread attention to this form of the condition, since tracheitis was an almost 
constant result of certain forms of “ gassing ”, The chief chemical irritants used 
in the War of 1914-1918 were chlorine, phosgene and dichlordiethyl sulphide, com- 
monly known as mustard gas. Of these the last was perhaps the most irritant to the 
trachea, and fatal cases int'ariably showed tracheal lesions. Direct inhalation of 
steam may also induce an acute tracheifis. 

3. Mechanical causes . — ^The presence of a foreign body, or the invasion of the 
trachea by extension from malignant growth In adjacent structures may lead to a 
local or even to a general tracheitis. It is noteworthy, however, that the trachea is 
frequently spared in occupations involving the respiration of dusty air, which leads 
to deposits in|the lunp and bronchial glands widi resulting pneumoconioses. Although 
a coal miner’s lungs are black, yet his trachea may be practically normal. 

Pathology. — ^I'he changes found in the trachea vary from simple catarrhal in- 
flammation^to intense destnicrive changes vririi •ulceration, and in some cases croupous 



INFLAMMATION OR TRACHEITIS 


955 

or membranous exudate. In the catarrhal forms, the mucous membrane shows 
changes similar to those In bronchitis. It Is at first swollen, red and dry, the vessels 
running across the trachea being engorged and clearly visible. Then, o\ving to 
increased activity of the mucous glands, excessive mucoid secretion occurs and the 
mucous membrane becomes moist, after wluch resolution may take place, or the 
process may proceed to a muco-purulent stage, when the fluid on the membrane 
coheres to form yellowish or green tenacious pellets. Occasionally numerous red 
blood cells are extruded and the tracheal exudate becomes strewed, tinged or 
uniformly pinkish. 

In some inflammations, such as those induced by poison gases or inhaled steam, 
the mucous membrane may be intensely engorged and actual destruction may occur, 
involving even the deeper structures and the cartilages, so that greyish yellow sloughs 
result, which on separation leave ulcers. In diphtheria the characteristic false mem- 
brane composed of necrosing fibrin, leucocytes and badlli may be found loosely 
attached to the mucous membrane, as in other localisations of tms process. It may 
be primary or secondary to faucial or laryngeal diphtheria, either by direct extension 
or through diphtheritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in fatal cases 
that it has come to be regarded as one of the most characteristic post-mortem changes 
found in this disease. The bright injection generally involves the lower half of Sie 
trachea, but it may occur along the whole lengA of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occasion^y be found in the trachea similar 
to those occurring more commonly m the laiyrut. 

Symptoms. — Acute catarrhal tracheitis usually begins more or less acutely, like 
the common " cold ", of which it is to be regarded as one form, with malaise, slight 
headache and a mild degree of fever, the temperature being usually between 99^ 
and 100® F., rarely lOl® F, The patient soon experiences a sensation of irritation 
behind the sternum, rapidly leading to a harsh, dry cough of noisy character. The 
cough aggravates the retrosternal discomfort, wWch develops into a sensation of raw- 
ness or soreness, malting the cough very painful and distressing. If the larynx is 
involved at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a lauraus whisper. In tracheitis alone the voice is usually tmaffected. After from 
12 to 24 hours the condition passes into the mucoid stage. The cough becomes 
looser and less painful, and small pellets of tenacious mucus are coughed up, usually 
greyish or bla^ in town-dwellers, whitish in those in rural conditions ; in cither 
case, the mucus may be streaked with blood or even tinged a uniform pink colour; 
in the more acute forms it sometimes becomes yellow and more punilent. In the 
mucoid stage, the retrosternal soreness becomes less, the constitutional symptoms 
abate, while the temperature subsides and becomes subnormal. The patient often 
/eels weak and out of health for some days, and is sometimes left with a noisy moming 
cough and tracheal irritation which may last for days or weeks. The aspect of the 
patient shows noting characteristic. There is the general appearance of fever, 
malaise and discomfort. The rise of temperature and increase in pulse-rate are 
usually moderate. In the early stages physical examination of the chest shows no 
abnormality, but when exudation occuis a coarse wheeze may be audible over the 
trachea, particularly when the patient takes a deep breath or just before a cough 
occurs. 

Diagnosis. — ^The association of catarrhal symptoms with a dry, harsh cough 
and retrosternal soreness, without signs of bronchitis, is almost pathognomonic. In 
some cases the diagnosis can be established with the laryngoscope or by endoscopy, 
but in most the discomfort which these eramioations en^ is unnecessary'. 

Prognosis. — is almost invariably good, except in debilitated subjects or in 
those with cardiac or renal disease, in whom the process may spread to the larynx, 
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dysphagia and sometimes laryngeal paralysb reveal the origin of the tracheal symp- 
toms when they occur. In tms case copious frothy mucoid expectoration is frequent, 
and when ulceration develops with perforation, food particles may enter the trachea, 
excite cough and soon lead to inhalarion broncho-pneumonia or gangrene. When 
the growth is near the bifurcation, urgent dyspnaa is the rule, and spasmodic attadu 
may occur, causing extreme distress. In most cases of tracheal growth the char- 
acteristic clanging brassy cough (gander cough^ of tracheal obstruction can be heard. 
The trachea may be pushed to one wde and its lumen distorted and obstructed by 
growth in the cervical glands or in the thyroid gland. In mediastinal new-growth 
invading the trachea, the pressure signs and symptoms characteristic of that disease 
usually render the explanation of the trachea! symptoms apparent. 

Diagnosis. — Intratracheal growths have to be differentiated from other causes 
of tracheal obstruction, and the diagnosis is considered in detail under that condition. 
Endoscopy affords valuable conftt^tion if it b practicable or desirable. In ceso- 
phageal and mediastinal new-growths invading the trachea, radiographic examination 
may assist in diagnosis. 

Course. — ^Thb is generally rapidly progressive. 

Prognosis. — ^Thb is hopeless, death occurring from 8sph30cia or from some 
complication or by asthema. 

Treatment. — ^Treatment can be palliative and symptomatic only. In obstruc- 
tion, it may be possible in rare cases to give temporary relief by a low tracheotomy, 
but, as a rule, tliis is impossible, owing to the presence of obstruction below any 
point where the trachea is accessible. 


THE INFECTIVE GRANULOMATA 

SYPHILIS 

The trachea may be affected in both the congenital and acquired forms. 

In congenital sTOhilis, a progressive cicatrisation may occur, leading to stenosis. 
In acquired syphilis, during the secondary stage, the mucous membrane of the 
trachea may become generally hypencmi^ or small raised mucous patches may develop 
locally. In the tertiary period, guramata may occur in the trachea, the commonest 
site being towards the lower end. Degenerative processes, leading to necrosis and 
softening, eventually result in ulceration, sometimes with local sloughing of parts 
of the tracheal rings. In the process of cicatrisation a progressive stenosis may 
develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal irritation 
in both the secondary and tertiary manifestations, but in the latter, signs of tracheal 
stenosis may develop when scarring and healing are in progress. Laryngeal involve- 
ment occurring at the same time tends to dbtract attention from the tracheal lesions 
or to obscure them. 

Diagnosis. — ^The diagnosis of ^phllb of the trachea depends upon a careful 
study of the history of the case, indications of tracheal irritation, laryngoscopic or 
endoscopic examination, the coexistence of other manifestations of syphilis, and in 
their absence, a positive Wassermano reaction. 

Prognosis. — If the condition b recognised early, excellent results may be obtained 
by treatment, but it is obvious that where deep destructive changes have resulted, 
medicinal measures can only palliate. 

Treatment. — Antisyphilitic treatment should be adminbtered vigorously. In 
cases of stenosis of the trachea from dcatrisation, dilatation of the stricture by means 
of bougies introduced through an endoscope may be practicable and afford useful 
help. 
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TUBERCDL0S7S 

Tuberculosis of the trachea may be found post mortem in advanced cases of 
ptilmonary tuberculosis, usually in those -with extensive laryngeal involvement. 
Primary tracheal tuberculosis is unknown. Secondary lesions in the trachea and 
bronchi are found not infrequently on systematic endoscopic examination. 

Pathology. — ^Tuberculous lesions may occur at any part of the trachea, but they 
are more freauent in the lower part ana on the posterior wall. When they occur 
they arc usually numerous. There may be some general hyperannia, or small tubercles, 
varying in size from a pin’s bead to a split pea, may be visible. Later, super^cial 
ulcerauon occurs, forming irregular punched-out ulcers. Occasionally, the process 
may extend deeper, and erosion of tne cartilages may occur, with the formation of 
sinuses and even fistulous communtcadon with the cesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation of ad- 
vanced msease, its clinical indications are slight and are usually obscured by the 
more obtaous laryngeal and pulmonary symptoms and signs, though if the prooiss 
extends deeply and produces sinuses and hstulous tracks, it may become apparent. 
The actual tracheal symptoms are those of cough and retrosternal soreness. 

Diagnosis. — This condition has to be distinguished from other chronic tracheal 
lesions, and a dia^osis can only be made from a careful review of the histom the 

g eneral evidence of tuberculous disease, and by the tracheal involvement which may 
c visible by endoscopy. 

Treatment — American observers have treated the lesions by cauterisation with 
silver nitrate. Streptomycin and isoniazld are usually eifeedve. 

LEPROSY 

In some cases of this disease, granulomatous lesions occur in tlie trachea, and 
these may eventually give rise to tracheal stenosis, owing to the contraction of new> 
formed fibrous tissue. The diagnosis can only be made from the occurrence of 
tracheal symptoms in a case with established lesions of leprosy in other parts. 

The treatment is symptomatic. 


SCLEROMA 

Although in most cases this condition afTeeCs the nose only, scleromatous lesions 
may be found in the trachea as a pathological curiosi^. The disease in any form is 
rare in England, and occurs chiefly in Poland and Austria. The nodules of granulo- 
matous tissue in the trachea may cause partial obstruction mechanically, or, on 
contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign bodies, 
by conditions originating in the trachea, and by pressure from without. 

FORBlCrr SOOJES IN THE TRACHEA 
The commonest route by which forrign bodies enter the trachea is through the 
mouth and larynx, in the acts of breathing, laughing, yawning, sighing, or before and 
after coughing, when food or some foreign substance is in the mouth. A piece of 
boD^ a stud, button, false teeth, chewu^ gutn, pcaa» articles of food, nuts, grains of 
wheat, beads or blades of grass are among the substances which may gain entrance 
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dj-sphagia and sometimes laryngeal paralysis reveal the origin of the tracheal symp- 
toms when they occur. In this case aipious frothy mucaid expectoration is frequent, 
and when ulceration develops with perforarion, food particles may enter the trachea, 
excite cough and soon lead to inhalation broncho-pneumonia or gangrene. When 
the growth is near tlie bifurcation, urgent d3rspncEa is the rule, and spasmodic attacb 
may occur, causing extreme distress. In roost cases of tracheal growth the char- 
aaeristic clanging brassy cough (gander cough) of tracheal obstruction can be heard. 
The trachea may be pushed to one side and its lumen distorted and obstructed fay 
growth in the cervical glands or in the thyroid gland. In mediastinal ncw-growlh 
mvading the trachea, the pressure signs and symptoms characteristic of that rfjgf'av 
usually render the explanation of the tracheal symptoms apparent. 

Diagnosis. — Intratracheal growths have to be differentiated from other causes 
of tracheal obstruction, and the diagnosis is considered in detail under that condition. 
Endoscopy affords valuable confir^tion if it Is practicable or desirable. In cso- 
phageid and mediastinal new-growths invading the trachea, radiographic examination 
may assist in diagnosis. 

Course. — ^This is generally rapidly progressive. 

Prognosis. — This is hopeless, death occurring from asphyxia or from some 
conmlication or by asthenia. 

Treatment. — Treatment can be palliative and symptomatic only. In obstnic- 
tion, it may be possible in rare cases to give temporary relief by a low tracheotomy, 
but, as a rule, this is impossible, owing to the presence of obstruction below any 
point where the trachea is accessible. 


THE INFECTIVE GRANULOMATA 

SYPHILIS 

The trachea ma^ be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisation may occur, leading to stenosis. 
In acquired syphilis, during the secondary stage, the mucous membrane of the 
trachea may become generally hyperaimic, or small raised mucous patches may develop 
locally. In the tertiary period, gununata may occur in the trachea, the commonest 
site being towards the lower end. Degenerative processes, leading to necrosis and 
softening, eventually result in ulceration, sometimes with local sloughing of parts 
of the tracheal rings. In the process of dcatrisation a progressive stenosis may 
develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal irritation 
in both the secondary and tertiary manifestations, but in the latter, signs of tracheal 
stenosis may develop when scarring and healing are in progress. Laryngeal involve- 
ment occurring at the same time tends to dbtract attention from the tracheal lesions 
or to obscure them. 

Diagnosis. — ^The diagnosis of syphilis of the trachea depends upon a careful 
study of the history of the case, indications of tracheal irritation, laryngoscopic or 
endoscopic examination, the coexistence of other manifestations of syphilis, and in 
their absence, a positive Wassermann reactiort. 

Prognosis. — If the condition is recognised early, excellent results may be obtained 
by treatment, but it is obvious that where deep destructive changes have resulted, 
medicinal measures can only palliate. 

Treatment. — Antisyphilitic treatment should be administered vigorously. In 
cases of stenosis of the trachea from cicatrisation, dilatation of Uie stricture by means 
of bougies introduced through an endoscope may be practicable and afford useful 
help. 
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TUBERCULOSIS 

Tuberculosis of the trachea may be found post mortem in advanced cases of 
pulmonary tuberculosis, usually in those with extensive laryngeal involvement. 
Primary tracheal tuberculosis is unknown. Secondaiy lesions in the trachea and 
bronchi are found not infrequently on systematic endoscopic examination. 

Pathology. — ^Tuberculous lesions may occur at any part of the trachea, but they 
are more frequent in the lower part and on the posterior wall. When they occur 
they are usually numerous. There may be some general hypersmla, or small tubercles, 
varying in size from a pin’s head to a split pea, may be visible. Later, superficial 
ulceration occurs, forming irregular puncbed>out ulcers. Occasionally, the process 
may extend deeper, and erosion of the cartilages may occur, wth the formation of 
sinuses and even fistulous communication with the cesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation of ad- 
vanced disease, its clinical indications are slight and are usually obscured by the 
more obvious laryngeal and pdlmonary symptoms and signs, though if the process 
extends deeply and produces sinuses and fistulous tracks, it may become apparent. 
The actual tracheal symptoms are those of cough and retrosternal soreness. 

Diagnosis. — This ajndition has to be distinguished from other chronic tracheal 
lesions, and a diagnosis can only be made from a careful review of the history, the 
general evidence of tuberculous disease, and by the tracheal involvement which may 
be visible by endoscopy. 

Treatment.— American observers have treated the lesions by cauterisation with 
silver nitrate. Streptomycin and isontazid are usually effective. 

LEPROSY 

la some cases of this disease, granulomatous lesions occur in the trachea, and 
these nuv eventually give rise to tracheal stenosis, coring to the contraction of new- 
formed fibrous tissue. The diagnosis can only be made from the occurrence of 
tracheal symptoms in a case with established lesions of leprosy in other parts. 

The treatment is symptomatic. 


SCLEROMA 

Although in most cases this condition affects the nose only, scleromatous lesions 
may be found in the trachea as a pathological curiosity. The disease in any form is 
rare in England, and occurs chiefly in Poland and Austria. The nodules of granulo- 
matous tissue in the trachea may cause partial obstruction mechanically, or, on 
contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign bodies, 
by conditions originating in the trachea, and by pressure from -without. 

FOREICN BODIES IN THE TRACHEA 
The commonest route by which foreign bodies enter the tradiea is through the 
mouth and larynx, in the acts of breathing, laughing, yawning, sighing, or before and 
after coughing, when food or some foreign substance is in the mouth. A piece of 
bone, a stud, button, false teeth, chewing gum, peas, articles of food, nuts, grains of 
wheat, beads or blades of grass are among the substances which may gain entrance 
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to the trachea in this manner. Surgical operations in the mouth and throat may lead 
to the inhalation of a tooth, a piece of ton^ or a mass of adenoid tissue. Material 
vomited from the stomach, such as food, blood clot or intestinal worms, may be 
inhaled into the trachea. A large blood dot in hemoptysis may temporarily obstruct 
it. Foreign bodies, such as small projectiles embedded in old wounds of the nec^ 
peices of new-g^o^vth or tuberculous glands may also gain access by ulceration 
through the tracheal wall. 

Unless it becomes impacted, or is too lai^e to enter one of the two main bronchi, 
a foreign body rarely remains long in the trachea. It cither causes death with dramauc 
rapidity, is coughed out again, or passes down into one or other of the large bronchi 
or their secondary divisions, where it produces results which are described in the 
section on diseases of the bronchi. 

Symptoms. — These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but in general 
the tracheal symptoms arc less ui^nt than those of laryngeal obstruction, and less 
serious than those of obstruction of one or other main bronchus. There may be 
intense dyspncea, with great discomfort and alarm during the actual passage through 
the larynx of a small foreign body, especially if it is temporarily arrested there; but 
when it enters the trachea there b an almost instantaneous cessation of the acute 
dbtress, though some degree of dyspntea may persist. The type of dyspnoea is 
inspiratory in the main, though a minor degree of expiratory difficulty may be apparent 
if the foreign body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the foreign body 
remains loose in the trachea, which may occur if it is rounded and too large to engage 
in one of the main bronclual divisions, a sound of vibratory character may be heard 
on auscultation of the trachea, sometimes described as the bruit dt grelottment. 
This may be produced by friction of the foreign body against the tracheal wall, or 
more commonly by the air passing over it during respiration. A paroxysmal cough 
may occur, caused by the foreign body irritating the sensitive posterior wall of the 
trachea, and during such an attack tlic foreign body may be forced up to the lart'ax, 
obstruct it, or cause refie.x spasm with intense dyspncea and cv'anosis and a risK of 
suffocation, unless it drops back, is coughed out, or removed. TOen sudden rupture 
of caseous matexial into the trachea occurs, the lumen may be blocked and death take 
place rapidly. 

Diagnosis. — The history of disappearance of some object from the mouth during 
coughing, breathing or laughing should give rise to suspicion of an inhaled foreign 
body, and this may be confirmed by seeing the object directly by endoscopy, or 
indirectly by means of the radiograph. 

Course. — A foreign body impacted in the trachea may give rise to septic inflam- 
mation of its walls, with subsequent cicatrisation after removal, or it may lead to 
secondary infective processes in the lungs, such as purulent bronchitis and broncho- 
pneumonia. 

Prognosis. — Tliis depends in the main on the nature of the foreign body, and 
the time e'lapsmg 'faelore 'its removal. An 'irr^iilar, rough or soft foreign "body is 
more likely to induce sepUe complications than a smooth, hard substance. Apart 
from rapidly fatal results, the prognosis is better with intratracheal foreign bodies 
than with those reacliing the bronchi. If removal is effected within 24 to 36 hours, 
recovery is usually rapid and complete. 

Treatment. — Treatment consists in rapid removal with as little damage to the 
trachea and larynx as possible. This may be effected by means of forceps passed 
through a bronchoscope, or rarely by tracheotomy alone, when the foreign bony may 
be coughed out through the opening or be easily removed fay forcep . Inversion of 
the patient in the hope that gravity may assist the expiratory efforts ofcough is danger- 
^ous and should only be attempted after tracheotomy has been performed. Where 
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rupture of a caseous gland or softening ncw•gTO^vth occurs into the trachea, an 
immediate tracheotomy may be necessary. 

OBSTRUCTION FROM CICATRISATION OP THE TRACHEAL WALLS 

Etiology. — ^Tbis may result from any coodition leading to ulceration of the 
tracheal %v^s, with subsequent healing, sudi as a syphilitic gumma, or less commonly 
other granulomata, such as tubercle, leprosy or scleroma. Another cause is cicatrisa- 
tion from wounds of the trachea, accidental, suicidal or after tracheotomy, when 
the incision has been made too near the cricoid, or when the wound has become 
infected or the tube left in too long. Scarring from damage to the trachea by 
the inhalation of boiling or caustic liquids or even by inhaled gases may lead to 
stenosis. 

Pathology. — ^The deforrmty of the trachea and the obstruction of its lumen 
depend upon the situation and the extent of the ricatricial contraction of its walls. 
It may be local, producing an hour-glass constriction, or involve a long extent of the 
tube. Occasionally, espeaally in syphilitic lesions, stenosis may occur at two different 
levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity with which 
it develops, and the condition of the larynx, bronchi and lungs. When the stenosis 
is produced gradually, as in cicatrisation, a degree of obstruction may result, greater 
than would be compatible with life if suddenly induced. In the early stages of a 
progressive stenosis, slight dyspneea may be present on exertion, and during sleep a 
faint stridor may be audible, disappearing when the patient is awake. As the con- 
traction progresses, the d^pncca becomes more marked, and a definite and persistent 
stridor acveTops, at first inspiratory only, though expiration may become both noisy 
and obstructed. The patient may experience a sensation of obstruction referred to 
the neck or under the sternum, accompanied by pain and irritation, leading to cough, 
which may be dry, noisy and metallic, or accompanied by more or less frot% sputum, 
if the primary condition is associated with widespread tracheitis. The voice may 
lose tone and volume, and the patient talk more quietly than normal and \rith some 
evident effort. In advancing stenosb, sudden and alarming attacks of dyspneea may 
occur, leading to cyanosis and threatening suffocation. These attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in advancing 
degrees of obstruction cannot lie down, and generally sits leaning forward with chin 
depressed. It may be noted that the extraordinary muscles of respiration contract 
fordbly, and yet the laryngeal excursions may be small or hardly noticeable, in con- 
trast with those of laryngeal obstruction in which they are maximal. This distinguish- 
ing sign was first pointed out by Gerhardt, and is of value, but unfortunately it is 
not absolute and cannot, therefore, be regarded as pathognomonic. On auscultation 
over the trachea, a noisy roar may be audible, of maximum intensi^ near to the 
obstruction, whereas the breath-sounds over both lungs may be defiaent, although 
the stridor may be conducted bilaterally. 

Diagnosis. — ^Tracheal obstruction from dcatrisation has to be distinguished from 
laryngeal obstruction, in which the symptoms are usually more acute and more 
urgent. Gerhardt’s sign described above may also be suggestive. It has also to be 
differentiated from obstruction due to pressure from wthout {vide infrd). The only 
reliable method of distinction is by direct inspertton wdth the bronchoscope. 

Course. — ^The course of dcatridsd stenosis is usually progressive, unless 
arrested by treatment, and the dyspnceic attach become more frequent and 
alarming. 

Prognosis. — ^Early syphilitic stenosis may be arrested by appropriate antisyphilitic 
treatment. Obstruction due to other granulomatous conditions vanes with the severity 
and extent of the primary lesions. Caseous material or degenerated growth ulcerating 
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into the trachea is usually immediately fatal, or leads to death within a few days 
from pulmonary complications. 

Treatment. — Rest should be advised, with avoidance of exertion, smoking and 
alcohol. The patient’s fears should be allayed and symptomatic treatment ordered, 
such as sedative inhalations or a linclus to ^eck useless cough. In syphilitic stoyjsia 
vigorous antisyphilitic treatment should be given. A low tracheotomy may be 
necessary for an mtractable stricture high op in the trachea. In some cases where 
an ordinary tracheotomy cannot be performed below the stricture, it may be possible 
to insert Koenig’s long tracheotomy tube through an opening in the trachea made 
above it. In other aaes, dilatation of a fibrous stricture by bougies passed through 
an endoscope may be feasible. 

OBSTRUCTION PROM EXTERNAL PRESSURE 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes cf pressure tn the neck. — Strangulation, throttling and gatotring lead to 
death by occlusion of the trachea and suffocation- Enlargement of both looses of the 
thyroid body may cause lateral compression of the trachea, until eventually its lumen 
b reduced to a narrow slit — the so-<^led *' scabbard trachea Irregular or unilateral 
enlargements, on the other hand, cause deviation of the trachea, with Unking of its 
lumen. Other less common causes of compression of the trachea are enlargement of 
the cervical glands from tuberculosis, malignant dbease, Hodgkin's disease or Icuk- 
Eenua. The trachea may be pressed on from bcb’nd by a foreign body impacted in 
the msophagus, or by a bony tumour arising from the vertebras. 

Ca«f« of presmre in the mediaftinum . — An aneurysm of the aortic arch may press 
directly upon the trachea at, or near, the bifurcation and cause obstruction. Similarly 
deep pressure may be caused by a rcttostcrnal goitre, a persistent and enlarged thjrmus, 
or a thymic abscess, mediastinal glands enlarged from any cause, usually malignant 
disease, a dermoid cyst or a bony tumour origmatinc in the sternum. 

Symptoms.— The symptoms are in tlie main iaentical with those of stenosis o! 
the trachea from intrinsic causes, with the special symptoms due to the primary 
external condition auperadded. 

Dingnosis. — This may be simple and obvious, as in those cases due to pressure 
from tumours in the neck, whereas, in those due to mediastinal pressure, it is usually 
only possible after a careful survey of all the symptoms, and is in brief identical wim 
that of aneurysm or mediastinal new-growtb, to whi^ reference should be made. 
In some cases radiographic e.xaminarion may give valuable information. 

Prognosis. — TWs is good in obstruction due to causes in the neck other than 
malignant disease, but it is grave, almost hopeless, in obstruction due to mediastinal 
causes, with the exception of abscess, goitre, dermoid cyst and some thymic 
conditions. 

Treatment. — ^The treatment b that of the primary condition. In goitre and 
tuberculous glands, in simple tumours, cysts and some thymic conditions, operation 
may be possible and may effea complete cure. In those due to mediastinal pressure, 
espedally from aneurysm or new-growth, treatment, in most cases, can be only 
psuliative or symptomatic, and directed to the relief of pain, dyspnea, cough and 
distress. 


INJURY 

Direct violence to the trachea has been known to cause rupture when the chin 
is raised upwards and the trachea is therdry extended. 


R. A. Young. 

G- E. Beaumont. 
E. R. Boland. 
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DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of the bronchi» or bronchitis, is one of the commonest maladies 
and may be induced by a variety of causes. These, in the main, fall into three groups ; 
bacterial, chemical and mecl^ical, siirular to the causes of tracheitis, which is, 
indeed, in many cases, a concomitant or antecedent of bronchitis, so that tracheo- 
bronchitis would be a more accurate designation of the majority of cases. At the 
same time it should be recognised that the trachea may be alone or predominantly 
affected, while, on the other hand, m many cases of bronchitis of the smaller tubes, 
the trachea may escape, or be only slightly involved. 

Bronchitis is so varied in its extent and in the form and severity of its manifesta- 
tions that a satisfactory classification is somewhat difficult to formulate. We propose 
to consider the clinical manifestations of bronchitis according to the following classi- 
fication : 

1. Acute Forms. — (a) Catarrhal bronchitis, (J) of the lamer tubes, (2) of the 
smaller tubes j (6) suppurative ; (c) secondary bronchitis ; (d) bronchitis due to 
mechanical and chemi^ agencies ; (e) fibrinous. 

2. Chronic FORMS~-{a) Caiarrhd, (6) suppurative, (c) secondary, (d) due to 
mechanical agendes and (e) fibrinous. 

1. ACUTE BRONCHITIS 

ACUTE CATARRHAL BRONCHITIS OP THE LARGER TUBES 

Synonyms. — This condicion is often called Bronchial Catarrh, or Acute Tracheo- 
bronchitis. 

^tiolow.~Pred«pori«g eaw«.— Climate undoubtedly plays an important part. 
Catanhal bronchitis is rare in polar and arctic regions and near the equator, but 
is very prevalent in damp and foggy climates. In England, attacks are common 
in late autumn, vrinter and early spring. Owing chiefly to greater exposure, the disease 
occurs more frequently in men than in women. It is most common at the extremes 
of life, infancy and old age, but it is not infrequent at any age. Fatigue and privation 
play their part, and exposure to cold, wet or fog bo frequently seems to initiate the 
attack that it is often regarded as the exdting cause. Scoliosis, kypho-scoliosis and 
other malformations or deformities of the chest predispose to bronchitis, and some 
of them are induced or aggravated by bronchitis early in life. Chronic cardiac and 
renal disease both render &eir subjects more liable to bronchitis, as do also conditions 
oS tbe nose and pharynx which lead to mouth-breathing, in consequence of the 
inhalation of air which is unwarmed and unfiltered by the nose. There is a popular 
idea that a child may “ cut its teeth widi bronchitis " but the combination is probably 
coincidental. 

The exdting cause is not really known. There is a suspicion that the infection 
is primarily viral in origin. Pneumocoed, streptocoed. Neisseria catarrhalit, staphy- 
lococci, Hesmophilus influenza, Friedlander’s bacilli (Kl, pneumonia) are found in the 
sputum or tissues but they are probably secondary invaders. 

Pathology. — ^The changes induced in the bronchi are similar to those in the 
nasal mucosa in coryza and in the trachea in tracheitis. Three stages may be de- 
scribed : An initial dry stage, when there is aedve hypenemia of the bronchial mucosa, 
with exudation into the submucous layer, causing temporarj' diminution of the 
bronchial secretion from oedusion of the mucous ducts. The second or mucoid 
stage is associated with copious disdia^ of mucoid secretion, owing to increased 
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Pathology . — A very intense infl ammati on occurs in the medium-sued and small 
bronchi, leading to an eicudate rich in leucoses. The inflammatory process may 
extend to the alveoli, which then contain a fibrinous fluid, wth entangled red celb. 
The condition occurs in both lungs and is usually almost universal, no portion being 
spared. Post mortem the lungs are heavy and red in colour. On section the bronchi 
are found to contain a thick yellow purulent fluid. Small areas of collapse and some- 
times of broncho-pneumonic consolidation are seen, and there is usudly mdema of 
the bases. Plastic pleurisy is not infrequent, and the glands at the root of the lungs 
are enlarged. 

Symptoms. — ^The onset is usually abrupt, often in young people apparently in 
robust health. A definite chill may occur, or only coryM and general malaise, with 
aching of the muscles. The temperature rise# quickly and may reach 104® F. early 
in the disease. A cough soon develops and extreme dyspneea is a characteristic feature. 
Expectoration starts early, often on the second or third day. At first it may be 
streaked n-ith blood, but it soon becomes yellomsh green and nummular ; it consists 
of almost pure pus ; there is often a# much as 5 or 6 oz. in 24 hours. In most instances 
there is great prostration. In grave cases the patient becomes unconscious and loses 
control of the sphincters. 

There is intense cyanosis, the face, lips and ears being purple. The respirations 
are rapid, 30 or 40 per minute, and the accessory muscles are often in full action. 
Palpation and percussion may not show any abnormality though slight dullness is 
sometimes present at the bases. At first no signs may be discovered on auscultation, 
but soon the breath-sounds become largely obscured oy medium-sized bubbling riles, 
often audible from apex to base, both front and bacL The puke is frequeot, the 
right heart may dilate and the heart-sounds become weak. 

Complications and Sequels. — In severe cases recurrent bronchitis, broncho- 
poeumooia, fibroid disease or emphysema may follow. 

Diagnosis. — ^Tbe early occurrence of marked dyspneea and cyanosis, the ex- 
pectoration of copious pus. and the widespread riles without dullness arc very sugges- 
tive of acute suppurative bronchitis. The disease must be differentiated from otiier 
conditions described as acute suffocative catarrh that are associated with extreme 
dyspnsa and cyanosis. 

Acute pulmonary adema is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal disease, 
may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to difficulty, but in 
these conditions the sputum is scan^, tenadous, sometimes rusty and hut rarely 
purulent ; moreover, cyanosis and d}'spncca develop late and depend upon the extent 
of the disease and the condition of the right side of the heart. 

Pneumonia of the wandering type may simulate this condition, but the character 
of the signs, vvith dullness and tubular breathing, and the rusty sputum, usually 
render diagnosis easy. 

Course. — In favourable cases complete restoration to health results. In severe 
cases the course is rapid, the patient becomes comatose from toxaemia, expectoration 
ceases and death occurs from exhaustion in 2 or 3 days from the onset. In other 
cases the disease may last for 6 weeks and proceed to recovery or death. 

Prognosis. — ^This is very grave. The mortality is high, often as much as 50 per 
cent. Cases extending to 3 weeks or more with swinging temperatures usually recover. 

Treatment. — ^The disease is highly infectious and the patients should be isolated. 
In the 1916, 1917 and 1918 epidemics death occurred earliest and most frequently in 
those wrho walked about while infected. Immediate rest in bed is essential and oxygen 
should be given from the beginning by double nasal catheter or B.L.B. mask. Peni- 
cillin or other suitable antibiotic, as invested by the sputum, should be tried from the 
start. 
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SECONDARY BRONCHITIS 

Etiology. — Bronchitis, usually of catarrhal type — indistinguishable as regards 
symptoms and signs from primary acute catarrhal bronchitis — occurs as a definite 
part of many aaite infectious diseases and as a complication in others. Among these 
may be mentioned measles, whooping-rough, influenza, the enteric group, small- 
pox, diphtheria, malaria and plague. Acute nephritis of infective origin is often 
accompanied by acute bronchitis. Other conditions associated with bronchitis are 
pulmonary tuberculosis, glanders, secondary sj^ihilis, pleurisy and gunshot wounds. 

Diagnosis. — Bronchitis is easy to recognise, but it is important not to overlook 
the fact that it may not be the primary condition. In all cases of bronchitis in the 
early stages, the possibilit}’ of a primary acute specific infection should be borne in 
mind. The diagnosis is also of importance in regard to treatment — for example, in 
malaria, nephritis and syphilis, in which treatment directed to the primary condition 
may be more helpful than the ordinary treatment of catarrhal bronchitis. 

BRONCHITIS DUE TO MECHANICAL AND CHEMICAL AGENCIES 
Etiology. — MtchanicaL — Attacks of acute bronchitis may be caused by the in- 
halation of dust-laden air. In occupations where the worker is liable to inspire fine 

E articles of carbon, silica, steel, iron, asbestos or kaolin, acute bronchitis may result 
ut more often these conditions lead to chronic bronchitis and pneumoconiosis. 
Some industrial dusts are especially irritating: manganese dio.xide and basic slag 
and certain fine wood dusts from West Africa are examples of these- 

CAemreaf,— Acute bronchitis may follow the inhalation of chemical irritants, either 
as a result of occupation, accidents, attempts at suicide or the tise of poison gases in 
>varfare. Special attention has been drawn to this subject 1^ the large number of 
cases of “^sing" dealt with in the War of 1914-1918. Death not infrequently 
occurred, much acute suffering was caused, and some permanent dam^e has resulted 
in many cases which rccovefcd. Mustard gas produces its chief elects upon the 
skin, the eyes and the bronchi. A fibrinous exudate forms on the mucosa as a false 
membrane, which separates as a slough. The suffocative gases chlorine and phosgene 
aficct the alveoli primarily and more intensely. Chlorine inhaled in a concentration 
of 1 in 10,000 causes a rapid alveolar flooding with a serous and highly albuminous 
fluid, and if the victim does not dee at once he is liable to suffer from an acute bron- 
chitis. A condition called bronchiolitis fibrosa obliterans may occur as a sequel. It 
is often associated with asthmatic d)'spnasi. Lewisite produces much the same effect 
on the lungs as mustard gas. The only noxious gases likely to be met with in civilian 
life are nitrous fumes, chlorine and ammonia. 

Symptoms. — ^These arc similar to those of acute catarrhal bronchitis, but there 
is great pain, distress and almost constant cough, often with copious expectoration. 

The treatment is referred to under the beading of Tracheitis, and b, in the main, 
sjTnptomatic and dircrted to the relief of pain, useless cough and distress. If there 
is cyanos'is, oi^gen should be given continuously if necessary by double nasal catheter, 
B.L.B. mask or oxygen tent. 

ACUTE FIBRINOUS BRONCHITIS 
Synonym. — Aoite Plastic Bronchitis. 

Definition. — ^A comparatively rare acute dbease in which there is inflammation 
of the bronchi, with the formation of casts. These may be hollow or solid and are 
coughed up in the expectoration. 

There are some who deny that thb is a dfee^ae n« generis and who maintain that 
it is but a condition found occasionally in bronchitis. It appeare to have been known 
to the ancients and in more recent times was well described by Osier and McCrae 
and more recently by Davidson. Both these acraunts describe it as a separate entity. 
Etiology. — It is more common in males, and is met %vith both in children and 
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in adults. It may begin as a primary catarrhal bronchitis, or develop as a complica- 
tion of enteric fever, measles or pulmonary tuberculosis. Such organisms as the 
pneumococcus or a streptococcus may be found in the casts. 

Pathology. — The casts may in\i>lvc the main bronchi only, or more frequently 
the smaller ones and the bronchioles. They are greyish white, solid or tubular, and 
when large, bear the impress upon their exterior of the bronchial trails in which 
they have been enclosed. Thus, when a cast extends up to the lower portion of the 
trachea, tl\e indentations made by the tracheal rings may be seen impressed upon it. 
The fine terminations generally show a spiral moulding. Chemically, they consist 
of fibrin or of fibrin and mucin. Post mortem the casts may be seen in some places 
in situ ; in other areas the bronchi from whidi they have been e^elled may be recog- 
nised. The bronchial mucous membrane is at times acutely inflamed, red in colour, 
with the lining epithelial cells desquamating, or it may appear pale and unaffected. 
There is usually a Mrtain degree of emphysema, and there may be collapse of lung 
tissue beyond the site of obstruction. 

Symiploms. — The disease generally begins somewhat abruptly uith a cough and 
malaise. In, the course of a few days the patient becomes constderahly worse, dyspnoa 
develops and a certain degree of pyrexia, but the temperature is often not more than 
99“ or 100“ F. The ^spnma becomes more intense, and is tlie nrominent and all- 
important symptom. The face is seen to be cyanosed, the ala: nasi and the accessory 
respiratory muscles arc in violent action, sometimes with retraction of the intercostal 
spaces. There may be diminished movement of the chest, cither bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly di^Iaced towards 
the same side. Vocil fremitus may be normal or locally diminished. The percussion 
note is somewhat hyper-rcsonant over the anterior chcst-u-al], but behind tliere may 
be some degree of dullness over one or other lobes. If the bronchi are unilaterally 
a^ccted there may be dullness limited to one lower lobe, with diminution of air entry 
and no adventitious sounds. Vocal resonance over the affected area is lessened. 
There is usually some diffuse bronchitis, as Indicated by the presence of rhonchi or 
rfiles. Marked stridor is sometimes heard with respiration. A special sign, the 
'* bruit de drapeau ”, has been described when the cast lies free in the bronchial 
lumen. It is a dry clicking sound, caused by the flapping of the cast against the wall 
of the bronchus as the air passea over it. The ordinary sputum does not show any 
peculiarities. It may, however, show Curschmann’s spirals, Charcot-L^den c^tius 
and eosinophil cells, and it may be absent until the crisis occurs. Thu consists in 
the expectoration of the cast after a violet fit of coughing. The cast may be stained 
with blood, or there is sometimes actual hannoptysis. The peculiar nature of the 
expectoration often escapes notice, unless it Is examined by floating in water, when a 
large intact cast is revealed. The dyspnoea ceases immediately after the cast has 
been expelled. 

Complications and Sequelae. — Emphysema may occur as the result of the 
violent coughing, or the disease may become chronic, recurring at intervals of varying 
duration. The most serious complication is laryngeal obstruction, caused by the 
cast becoming impacted bet^veen the vocal co^s. 

Diagnosis. — ^The stridor and respiratory obstruction are suggestive of cedema 
of the glottis, but auscultation will show that the site of the le^on is lower down 
the respiratory tract. Asthma, and all causes of laryngeal and tracheal obstruction, 
must be excluded. The djspnaa and the presence of signs localised to one lobe may 
suggest an active lobar collapse, or a lobar pneumonia, but the dyspnea is more 
intense than is met mth in cither of these conditions. Casts are expectorated in 
diphtheria, pneumonia, chronic disease of the heart, pulmonary tuberculosis and 
hiOTop^sis. The casts of acute fibrinous bronchitis are firmer than those found in 
these affections, and arc expectorated in long pieces, showing the many branches and 
bifurcations of the bronchial tree. 
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Course. — The disease Is generally self-limited, terminating with the separation 
and expectoration of the cast. The acute stage does not, as a rule, contmue for 
more than 12 to 24 hours. 

Prognosis. — The immediate outlook is fair. Death may occur in the first attack, 
or recarrences may take place, whldi lead to an increasing degree of emphysema, 
with its usual results. The ultimate prognosis is, therefore, not good. 

Treatment. — ^The patient should be kept in bed and treated as a case of acute 
bronchitis. Inhalations of medicated vapours often afford relief. Potassium iodide 
is believed to expedite the separation of the cast. Bronchoscopic removal is some^ 
times necessary and tracheotomy instruments should be arailable in case of laiyngeal 
obstruction. 


2. CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to classify than the acute varieties, 
each one of which may have its counterpart in chronic form, so that the same classifica- 
tion may be followed. At the same time it must be admitted that, especially in the 
catarrhal forms, the cliiucal manifestations are somewhat ^•aTied. 


CHRONIC CATARRHAL BRONCHITIS 

^tlolo^.— The causes are nractically identical with those of the acute form, of 
which it is in most cases a sequd. 

This affection may commence at any age, although it U more common in middle 
life and with advancing years. Men are more fr^uently affected than women. It 
seems also to have a special incidence in some fainihes. It is more common in damp 
and foggy climates, and is favoured by urban conditions and by dusty occupations. 
It starts each ^vinter with a more or less acute catarrhal attack, but each year the 
summer intermission becomes shorter, until the bronchitis persists throughout the 
year. It tends to produce emphysema and is aggravated in turn by this condition. 
It is espedally favoured by cardiovascular lesions, such as valvular defects and arterial 
disease ; also by gout, chrome nephritis, syphilis and alcoholism. Conditions associ- 
ated with chronic cough predispose to i^ notably emphysema, asthma, arrested 
pulmonary tuberculosis, mouth-breathing and cigarette-smoke inhaling. 

The bacteria found are practically identical with those in acute bronchitis, the 
commonest being the pneumococcus, Friedlander’s pneumobacillus, N. catarrhalis, 
streptococci and staphylococci. Mixtoires of two or more of these may be present. 

Pathology. — ^The bronchi show chronic infiammatory changes of a catarrhal 
nature. The walls are thickened from chronic hypersmia and also from productive 
change in the connective tissues- TTie mucous glands may be hypertrophied or 
atrophied, and there may be widespread desquamation of the dliatcd epithelial lining 
of the bronchi. In long-standing cases there b usually some peribronchitis, leading 
to cylindrical bronchiectasis and dbtortion of the bronchi by fibrosis. There is 
almost invariably a greater or less degree of emphj’sema, which may be generalised 
or only marginal. Post mortem, the lungs are generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than normal. On squeezing 
the lung after section, pus or muco-pus exudes from the cut bronchi, and there is 
usually some evidence of tedema at the bases. 

Symptoms. — A patient with chronic bronchitis complains of cough, expectora- 
tion and shortness of breath on exertion. The cough TOries greatly ui its severity. 
During the warm weather the patient may be completely free, and yet suffer for years 
from a winter cough. It miy occur frequently tmrougnout the day and in attacks at 
night, or only in the mornings and evenings. 

The expectoration varies considerably in quality and quantity, so much so that 
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the old classifications of chronic btonchiUs were based on this factor. Thus, there 
may be practically no sputum or only small tenacious pellets, the “ crachats perlis ” 
of Laennec ; on the other hand, there toxj be a profuse expectoration resembling 
unboiled white of egg diluted with water. Usually the sputum is mucous or muco- 
purulent and contains greyish-black parlidesimxcd with a frothy fluid. The dyspncca 
is largely due to the accompanying emphysema, and so indicates the degree of enron- 
icity of the disease. At first the patient may only notice that he gets out of breath 
on going upstairs or on mounting slopes, but later even walking on the level causes 
dyspnoea. 

Slight rises of temperature occur in the acute exacerbations of the catarrhal 
process. Slight cyanosis is frequently observed, especially after exercise, when the 
accessory respirato^ muscles are called into play. Sometimes rhonchal fremitus is 
felt. Movement of the chest is restricted by emphysema, and the percussion note 
then becomes hyper-resonant. On auscultation, expiration is prolonged and sonorous 
or sibilant rhoneni are heard all over the lungs, wth bubbling riles if there is thin 
secretion in the smaller bronchi. On the other hand, rhonchi may be scanty or only 
occasionally heard. Voice conduction is unaffected. The fingers may be slightly 
clubbed, and further evidence of venous obstruction may be apparent in the dilated 
venules on the cheeks or along the costal attachments of the diaphragm. 

Complications and Sequel®. — The following changes may occur in the lungs— 
peribronchial fibrosis, bronchiectasis and emphysema. Asthma or attacks of bronchial 
spasm sometimes form a complicating factor in chronic bronchitis, especially in the 
cases of so-called bronchorrheea. Emphysema may lead to pulmonary hypertension 
and right heart failure. Late in the disease, as the result of the cyanosis, a peculiar 
form of confuslonal delirium is met with, which is worse at night. 

Diagnosis.— Chronic bronchitis mmt be distinguished from pulmonary tuber- 
culosis, bronchitis secondary to heart failure, and from bronchiectasis. In tuber- 
culosis with bronchitis there is generally wasting, and often flattening of the chest-wall, 
owing to fibrosis of the lungs. In all cases where the summer intermission of the 
symptoms fails suddenly rather than lessens gradually, tuberculosis should be sus- 
pected. The diagnosis is clinched by the presence of tubercle bacilli in the sputum. 
In bronchitis secondary to heart failure, in addition to the cardiac signs, the riles in 
the lungs are chiefly basal and the rhonchi are not so universally distributed. In 
bronchiectasis the signs are usually characterbUc and often limited to one lobe. 
The radiograph will alTord useful aid in diagnosis. 

Course. — The disease once firmly established, unless relieved by suitable climatic 
treatment, remains clironic and becomes progressively more severe as further damage 
is wrought in the lungs with each hibernal exacerbation. As the emphysema develops, 
a vicious circle is initiated, the aerating power of the lungs diminishes and finally 
cardiac failure ensues. 

Prognosis. — The immediate prognosis is good, the ultimate is bad. Much 
depends upon the patient’s social condition and opportunities for treatment, espec- 
ially in respect to clinuite. The expectation of life of a patient suffering from chronic 
bronchitis is considerably shortened. 

Treatment. — Those subject to chronic bronchitis derive benefit from life in a 
warm, equable climate. In England the south-western districts are best. Well-to-do 
paticnts.can sometimes prolong their useful life by winttriDg in warmer climates. 

. * .’ * • avoided if emphysema is present or if there are cardiac 
‘ wet and chill is dangerous. The question of occupation 
^ ■ . should be spent out of doors, provided that the patient 

‘ ’ - of the elements ; and, further, the work under- 

• muscubr efforts, or the inhalation of dusty or irritant 

" * an outdoor occupation conforming with these 
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desiderata, consequently light indoor work in a good atmosphere should be advised. 
Clothing should be warm but light, and afford special protection to the chest without 
overloamng, as some patients are liable to do. Excesses in diet are to be avoided, 
also alcohol and heavy smoking. The general nutrition should be well maintained, 
and many patients, espedally those of spare habit, seem to derive great benefit from 
cod-liver otl during the irintcr months. 

If cough is troublesome and expectoration tenadous or scanty, various combina- 
tions of expectorant remedies are useful, such as ammonium carinate or chloride, 
tincL ipecacuanha;, preparations of squills or senega, with tolu, liquorice or Virginian 
prune as flavouring agents, A simple saline mixture such as U, SodU bicarb., gr. 10 ; 
sodii chlorid, gr. 3 ; so. chlorof., min. 5 ; aquam ancthi dcst. ad fl. oz. 1, taken vidth 
an equal quantity of not water in the morning or at night, may help to *' dear the 
tubes *’ and give the patient a spell of freedom from cough. In older patients the 
ether and ammonia mixture may be ^ven, and in cases with bronchial spasm potassium 
iodide with anti-spasmodics, such as stramonium, lobelia, belladonna or grindelia, 
may be of great value. Various antiseptic drugs, such as turpentine min. 10, terebene 
min. 5 to 10, creosote min. 3 in capsules or pcrles, have ncen recommended, and 
tlie linctus thymi et diamorphin. B.P.C. min. 60. Sedative lozenges, such as com- 
pound liquorice, heroin or codeine, are often useful in checking useless cough. Inter- 
current attacks of acute bronchitis must be treated on the principles described under 
that condition and the patient kept indoors or in bed, as may be necessaiy. ^Vhen 
an advanced degree of emph>‘3cma coexists the treatment appropriate to that condi- 
tion should be applied. \Vhen failure of the right heart ensues, the treatment must 
be modified suitably os described under emphv*sema. Cultivation of the sputum and 
testing the orcantsms for sensitivity may indicate appropriate antibiotic treatment 
which can ameliorate the condition and suppress some of the infecting agents. Breath- 
ing cxerdses often cause great improvement for both physical and psychological 
reasons. 


CnnOHIC StJPPCRATlVS HBONCniTlS 

Synonym. — Fetid Bronchitis. 

yEtiology.— -This condition is not sharply defined and is not a specific and separate 
nosological entity, but it is a convenient group in which to include cases with fetid 
purulent sputum. In some forms of chronic bronchitis the secretion may from time 
to time accumulate in the bronchi and j>ro>-c offensive on eqicaoration. In some 
instances this condition becomes chronic and the expectoration is fetid up to the 
time of death. 

Pathology.— There is chronic inflammation of the bronchi, with marked peri- 
bronchial thickening. The bronchial secretion becomes purulent, and ulceration 
of the bronchial wall or dilatation of the lumen may occur. Post mortem the lungs 
are soft, and on section some broncho-pneumonic areas, with cedema of the bases, 
may be seen. Pus of an offensive nature exudes from the cut ends of the bronchi. 

Symptoms. — These resemble those found in chronic bronchitis, with, in addi- 
tion, the unpleasant characteristics of the sputum, in which Dittrich’s plugs may 
be found. These are small, yellowish bodies, xrith an intensely olTensIve odour, 
composed of compact secretion. 

implications and Sequel®. — Ulceration of the bronchial walls, abscess or 
gangrene of the lung, and areas of broncho-pneumonia may develop. As with 
bronchiectasis, pyamia sometimes ensues, with the formation of secondary abscesses 
in the brain. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. Radiographic examination of the chest is of 
great value in revealing these conditions, and lipiodol investigation will usually serve 
to distinguish between them. 
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Course. — ^The disease is progressive, but in the early stages there may be long 
remissions in which the sputum is not offensive although the bronchitis persists. 

Proeoosis. — As the aisease becomes firmly established the patient's strength is 
gradually undermined from the absorption of tovtns, and death ensues in the course 
of a few years, either from exliaustion, toxamia or pyaemia. 

Treatment. — An endeaTOur should be made to ^minish the degree of the infec- 
tion and the quality of the sputum. Cultivation of the sputum -will show the organ- 
isms concerned and their sensitivity to various antibiotics will decide the appropriate 
treatment. Postural drainage is usually helpful. Apart from this, treatment is as 
for chronic bronchitis. The offensive odour can be partially altered or masked by 
creosote given by mouth or by inhalation. 

CHRONIC SECONPARV BRONCHITIS 

Chronic bronchitis is a common association of chronic cardiac and renal disease. 
Its clinical characltra do not need special description. It is only necessary to em- 
phasise, as in the acute forms, the importance of recognising that the bronchitis is 
not the essential condition, and that treatment must be directed espeaally to the 
primary disease. 

CHRONIC BRONCHITIS FROM MECHANICAL AND CHEMICAL ACENCIE3 

This usually proceeds to interstitial changes in the lung, and these results may 
be studied more conveniently under the heading of the pneumoconioses, 

CHRONIC FIBRtNOWS BRONCntTIS 

Acute fibrinous bronchitis has been described above. In certain cases of chronic 
catarrhal bronchitis a fibrinous exudate may occur from time to time, tvith the forma- 
tion of inirabionchial casts. There is then cough and dyspncea, whi^ abate with 
the expectoration of the cast. It therefore very closely resembles acute fibrinous 
bronchitis, and the treatment indicated b that described above. 


TUMOURS OF THE BRONCHI 

Tumours arbiag in the bronchi may be (a) simple or f6) malignant. 

(0) Simple tumours . — The following varieties occur : Adenoma, lipoma, myxoma, 
papilloma and chondroma. Any of these may lead to bronchial obstruction and, in 
consequence, to collapse or bronchiectasis. Adenoma is of sufficient frequency and 
importance to require separate description. 

(1) Malignant tumours , — Primary carcinoma or sarcoma may originate in the 
bronchi. Although the majority of prirnaiy malignant tumours within the lung 
originate in tire bronchi, citiicr from the lining epithelium or Irom the cells o? the 
mucous glands, their pathological effects and dintcal manifestations are in the main 

f iulmonary, and it is therefore more convenient to describe them as tumours in the 
ung (see p. 1041). 

ADENOMA OP BRONCHUS 

AElioIogy. — Adenoma of the brondius occurs about equally in the two sexes, 
with a slight bias to the female sex, and usually in adults below the age of 40. 

Pathology. — ^Thc tumour is at first small and of polypoid form, as a rule, arising 
in a main bronchus, but not infrequently in the branen to the lower lobe. It is 
about hvice as common on the t^ht side as on the left. The bulbous end is generally 
directed towards the trachea. Ine surface is usually smooth and shiny, but may be 
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nodular. An erroneous diagnosis of carcinoma was not uncommon in the past 
owing to differences of staining of certain of the ajnstituent cells and their irregular 
distribution in the connective tissues. Metastases, however, are unknown. An 
adenoma often projects through the bronclual wall, giving it a dumb-bell or cottage- 
loaf conformation. 

Clinical Features. — Often the earliest symptom is haemoptysis, and this may 
be slight or profuse, since adenomata are very vascular and bleed easily. In other 
cases the tumour causes bronchial obstruction with resultant cough and wheezing, 
proceeding later to pulmonary collapse or bronchiectasis. Dry pleurisy may be an 
early result of infection, and at times pleural cfhision or empyema may conceal the 
underlying cause. 

Diagnosis. — Other causes of hsemoptysis must be considered, such as pulmonary 
tuberculosis, mitral stenosis, dry bronchiectasis or bronchial carcinoma. Pulmonary 
collapse may suggest an unresolved pneumonia. In cases with pleural effusion or 
empyema the diagnosis is liable to be overlooked. The injection of lipiodol, or 
tomography, will often reveal a blocked or deformed bronchus, but the diagnosis can 
only be established by microscopical esaminatioQ of a portion of the tumour removed 
through a bronchoscope. 

Prognosis. — This varies with the stage at which the diagnosis is established. If 
the condition is recognised early, and treated before the gro\vth has extended out- 
wards through the bronchial and before bronchial obstruction and septic infection 
have occurred, the outlook is favourable. 

Treatment-— Lobectomy, or if necessary, pneurooncctoiny is now the treatment 
generally adopted, especially if secondary bronchiectasis or nbrosis has developed. 
Piecem^ removal tl^ugh a bronchoscope is sow seldom employed owing to the 
risks of hamorrhage and of local recurrence. 

THE INFECTIVE GRANULOMATA 

Syphilis.— -During the secondary stage, a generalised hyperxmia of the bronchial 
mucous membrane may occur, giving rise to slight bronchial catarrh with the usual 
symptoms and signs, a condition that has been called syphilitic bronchitis. It is 
frequently benefiaally influenced by antisyphilitic treatment. In the tertiary stage, 
gummata may form in or near the large bronchi. They tend rather to fibrosis and 
contraction than to softening and ulceration, although the latter processes may occur. 
Contraction may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectasis. If the gummata 
extend into the lung, as may happen in rare instances, destructive lesions with cough, 
expectoration and hwmorrhage may result. This condition is more fully described 
in the section on pulmonary syphilis (see p. 1040). 

Tuberculosis of the bronchi occurs as part of pulmona^ tuberculosis and does 
not require separate description. It may lead to bronchial stenosis, pulmonary 
collapse and bronchiectasis. 

Leprosy. — The bronchi may be involved in this disease, wth the production of 
cellular mfiltration and even nodule formation. At first, these lesions may produce 
brondiitis, and they are progressive, leading to cough, expertoration, wasting and 
asthenia. The general clinic^ picture may simulate tdiromc pulmonary tuberculosis, 
from which it is distinguished oy the presence of leprous lesions elsewhere, and the 
absence of tubercle baolli from the sputum. 

BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of the main bronchi or of their subdivisions within the lungs may 
arise from causes tvithin the bronchi or from conditions outside them, and these 
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require separate consideration. It is important to emphasise the fact that in both 
conditions the symptoms differ according to whether the obstruction is sudden and 
complete, in which case collapse of the corresponding lung is the rule, or whether it 
is partial and more gradual, when bronchiectasis usually results. Obstnictioa of 
the smaller bronchi may result from spasm as in asthma (sec p. 977) or from disease 
as in small-tube and capillary bronchitis (see p- 965). 


(a) INTERNAL CAUSES 

These are most (anvenientlp considered in two groups — (1) Foreign bodies; 
(2) those due to disease or cIcatnsatioQ of the bronchial walls. 

(1) FOREIGN BODIES IN TUB BRONCHI 

These usually gain access through the larynx and trachea by inhalation. Any 
inhaled foreign bo(fy that is small enough to pass down the trachea may reach a main 
bronchus, more commonly the right, or if it b small it may pass into one of the 
secondary bronchi. It may at once become impacted, or be moved by cough, but 
unless it is expelled in this tvay, it Is sooner or later drawn into the smallest bronchus 
that will receive it, and there becomes impacted. 

The recorded varieties of foreign body thus reaching the bronchi are very numer- 
ous, but among the more common are pieces of bone, beads, pins, coins, ear-rings, 
stu^, pencils, fruit stones, gr^s, giasi^ beans, nuts, teeth and pieces of tonsil or 
adenoid growths after toosiUectomy. Even a living fish has been inhaled into a bron- 
chus. I^reign bodies may reach the bronchi through a tracheotomy wound, or a 
gland may ulcerate into the lumen of a bronchus. Brooeboliths and pneumoUths, 
calcareous particles originating in the bronchi and lungs respectively, may be inhaled 
into a bronchus instead of being expectorated. 

PatIiology.^The pathological changes resultmE from a foreign body in a bronchus 
depend upon the nature of the foreign body, the duration of its stay, the size of the 
bronchus obstructed by it and the degree of obstruction induced. If the foreign 
body is smooth and comparatively little septic, and if it be removed within 24 hours 
or 50, conmlete recovery after a very mild local inflammatory reaction rnay be ex- 
pected. If, on the other band, the foreign body is rough, or soft and laden with 
septic o^anbms, acute pneumonic processes, often septic in character, may develop 
very rapidly. A soft type of foreign body may swell and completely obstruct the 
bronchus it reaches, leading to complete collapse of the correspondmg lung area, 
often the whole or half of the lower lobe. If the stay of any foreign body is prolonged 
to days, weeks, months or longer, irreparable damage almost invariably results. The 
forms this may take are numerous. Collapse and septic pneumonia have already 
been mentioned. If the obstruction is partial, septic bronchitis, with stagnation of 
the bronchial exudate and pus behind the obstruction, leads in turn to perib^roochitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In other cases 

f angrene of the lung results. Not infrequently an empyema may occur and the 
oreign body may be found in the empyema cavity. Suppuration round a foreign 
body may lead to localised intrapulmooary suppuration or abscess. Simple bronchm 
obstruction, uncomplicated by sepsis, may lead to bronchiectasis, owing to the 
resultant lowering of intrapleural pressure. 

Symptoms.— During the passage of the foreign body through the larynx and 
trachea urgent symptoms may occur which leave no doubt as to what has happened ; 
but this is not invariable, and the patient may not be sure whether he has intmed or 
swallowed it. In any case, after a bronchus has been reached, there may be a latent 
period which engenders a false sense of security and leads to delay in treatment. 
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In most cases pain, (Kscomfort and cough develop rapidly. The cough may lead to 
the expulsion of the foreign body, or may cause dyspncea if it forces it up to the 
larynx. The cough soon becomes noby, often paroxysmal, and if local septic changes 
are set up expectoration occurs, sometimes mucoid and copious, at otiiers muco- 
pundent. Hanioptysis is not uncommon. Pain may be absent, but is often severe. 
The temperature is generally normal for the first few hours, but soon rises, espedally 
if bronemtis, pneumonia or broncho-pneumonia develop. The further symptoms 
are those of the reactive changes and complications which ensue. 

The physical signs naturally depend upon the bronchus affected and upon the 
degree of obstruction. They are at first those of deficient air entry. The affected 
side may show Jess movement, and there may be some recession of the lower inter- 
costal spaces in young people. If a large bronchus b involved and collapse results, 
there is some displacement of tiie heart to the affected side. Vocal fremitus may be 
diminished or absent, the percussion note impaired, and the breath-sounds and 
voice-sounds weak or absent over the whole or part of one lung, almost invarbbly 
the lower lobe. If the obstruction b N-alvutar — i.e. allowing air to pass during inspira- 
tion and not during expiration — the lung behind the obstruction may become blown 
up and give the physiem signs of localised emphysema. The presence of an obstruc- 
tion in a bronchus may cause a localised wheeze or rhoncus. ^Vhen bronchiectasis, 
empyema or other conditions develop, their characteristic signs become apparent. 

Complications and Sequelx. — These have been enumerated in describing 
the pathological results. Sometimes septic meningitis or cerebral abscess 
develops. 

Diagnosis.— The hbto^ of disappearance of some article from the mouth in 
the act of laughing, breathing, yawning, coughing or sighing, should always arouse 
suspicion of an inhaled foreign bod^. If tigns indicating bronchial obstruction are 
found, the diagnosis is almost certain. In every suspicious case radiographs of the 
chest should be taken in two different directions, in case the shadow may be merged 
in that of the scapula or of tlie ribs. The possibill^ of a foreign body should always 
be borne in mind in cases of unilateral basic bronchiectasis, especially if no obvious 
cause can be found. When such unilateral lung signs develop after an ancesthetic, 
or after operations on the mouth or naso-pharynx, the possibility of some inhaled 
material should ahvays be remembered. 

Course. — Spontaneous relief may occur in two ways, either by the foreign body 
being coughed up, as may happen within a few hours or days or after an interval of 
months or years, or the foreign body may track through the lungs and pleura, and be 
discharged in an abscess bursting through the chest w^. 2a both cases, if an interval 
of more than days occurs, irrecoverable damage may have resulted. Apart from these 
occurrences and from successful treatment the course is very variable. Death may 
occur quickly from some of the septic complications, or after a longer or shorter 
interval from bronchiectasis, gangrene or cerebral abscess. 

Prognosis. — This is grave i^ess the foreign body is removed within 36 hours, 
owing to the various dangerous complications that may ensue. Excluding the few 
cases in which cure occurs by spontaneous discharge of the foreign body, about 50 
per cent, of cases left untreated die within I or 2 years. 

Treatment — ^This consists in removal, if practicable, as soon as possible after 
the diagnosis is established. If the foreign body is in a main bronchus or one of its 
principal divisions it can usually be removed by means of the bronchoscope and 
appropriate forceps. In case of failure the question of pneumotomy may have to be 
considered. If this is dedded on, every effort must be made to localise the foreign 
body by radiographic examination. If intra-pulmonary or pleural suppuration h^ 
occurred, this must be dealt with surpcally, and sometimes the foreign body can 
be removed at the same time. The medied treatment of the cases consists in that 
of the various conditions resulting. 
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nant gnwtb, aneurysm of the aorta, mediastinal abscess, pericardial effusion and 
ccsopruigeal new-growths. (2) Intra-pubnonary causes, generally primary or secondary 
ncw-grovrths. 

Symptoms. — These are practically identicnt with those just described, but in 
addition there arc those of the condition causing the pressure. 

Diagnosis. — ^This has been discussed in the previous section. The broncho- 
scope should not be employed where there is any suspicion of an aneurysm. 

Prognosis. — This is extremely unfavourable, except in cases due to tuberculous 
glands and pericardial effusion, and in some cases of mediastinal suppuration. 

Treatmentr— This can only be palliative in the majority of cases. Useless cough 
may be checked by a sedative linctus of diamorphine (heroin) or morphine. Dyspnosa 
when due to spasm may be lessened by inhalations of creosote and spirits of chloro- 
form, or by administration of oxygen. Pain may be relieved by aspirin or other 
analgesic drugs. Deep X-ray therapy is of value in some of the malignant cases 
and should be tried in Hodgkin's disease or lymphosarcoma. 


ASTHMA 

The term asthma has heen loosely employed to denote any form of dyspncca of 
expirato^ type occurring in paroxj'sms. For all conditions other than that now to 
be described some descriptive qualification should be employed to avoid confusion. 

Asthma or true spasmodic asthma is a paroxysmal affection, occurring most 
frequently in patients of neuropathic inheritance. It manifests itself in attacks of 
severe expiratory dyspnoa due to excessive vagal discharges, set free by peripheral 
irritation, chemical agencies or cerebral ioffuences. 

^tiology.—Probably no other disease shows such a varied and complex causs' 
tion, but studies of idiosyncrasy and anaphylaxis have served to explain many of tlte 
obscurities. 

Predisposing cuusej.— Age.— The first attack may occur at any age, even as early 
as the period of the first dentition. The majority of cases begin before the age of 25. 

iSVx.— Asthma is generally stated to be nearly bVjce as frequent in the m.*?!© sex 
as in the female. 

Heredity.— Asthma certainly runs in famili«. The heredity is not altt’a)'3 direct, 
the ner>’Ous instability sometimes being evidenced in other generations by migraine, 
epilepsy or hysteria. The view that hypcrsensiliveness to certain proteins is inherited 
is now discredited, and it is believed tnat an unduly irritable bronchial centre is the 
factor transmitted by heredity. 

Other dijrarcj.— Bronchitis not infrequently leads to paroxysms in patients with 
asthmatic tendencies. Tuberculosis of the lung occasionally induces it, but here 
again it is pro&abfy in patients with Cfie asfftmatic dathesis. 

Climate and locality . — Asthmatics seem very sensitive to both of these, but no 
genera! relationship can be proved, as the effects are most variable. Some patients 
are better in dry, others in damp, foggy diraates, and in regard to locality each patient 
is a law to himself. 

Conditions of the nose and naso-pfiaryx . — Nasal obstruction from swelling of tlie 
turbinates, deflection of the septum, spurs and polypi, and conditions of the naso- 
pharyiur, such as adenoids and enlarged tonsils, undoubtedly predispose to asthma, 
and may also be exdting causes of the actual paroxysm. 

Exciting causes . — Chemical substanws.^ — The emanations from certain animals’ 
may be the determining cause. The best known of these are the horse and cat, but 
rabbits, hares, guinea-pigs, deer, dogs and monkeys may have-a similar effert. Even 
human hair appears capable of dischatging the paro^'sm. The dust from some 
substances, such as com, rice or oats, the smell of certain drugs, such as ipecacuanha, 
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and the scent and the pollen of grasses and flowers may act in a similar fashion, as 
also may articles of diet, and many drugs. It is claimed that at least 50 per cent, of 
asthmatics show hypersensitiveness to various protein antigens obtainable from 
animals, grains, bacterial bodies, foods and drugs, and over a hundred are now avail- 
able for routine testing of these patients. Thean^ogy with the causationof hay feverand 
paroxysmal sneezing is obvious. This group has been referred to as “ allergic "asthma. 

Peripheral irrilaiion . — As already mentioned, irritation of the nose, naso-phar^m 
and bronchi may be asthmogenic in those of asthmatic tenden^. 

Gastro-intestinal disturbance , — ^This is well recognised as a cause, and most asth- 
matics find by experience the penalties of a heavy late meal and of ini'gestlble articles 
of diet. It is possible that actual metabolic errors may be a factor, as in the so-called 
" week-end asthma ", due to altered conditions of diet and exercise at this period. 

Ovarian disturbance . — Asthma may occur fairly regularly about 10 days before the 
onset of each period. This is probably due to lack of progesterone, from a primary 
ovarian defect or from an insufficient production of the gonado-tropic luteinising 
hormone produced in the pituitary. Satisfactory results are usually obtained by the 
injection of a preparation such as Synergon, I ml. containing 10 mg. of progesterone 
and 1 rag. of oestrone per ml. This may be injected every other day during the 
8 days before the period is due. 

Cutaneous . — Astlimatics are peculiarly Ibble to urticaria and eczema, although 
these conditions usually alternate with the asthmatic attacks. 

Nervous /flcforx.— Fatigue, emotion and nervous shock may precipitate an attack. 
This factor cannot be ignored, even in cases due to protein hypersensitiveness, as 
is 8ho\vn by a well-known case in which a patient susceptible to roses derel^ed 
asthma when handed an artificial rose. 

Pathology.— Numerous theories have been propounded to explain the astlunatjc- 
paroxysm. Among these may be mentioned vascular turgescence of the bronchial 
mucous membrane, spasm of the bronchia) muscle and mcreased secretion of the 
mucous glands. Spasm of the diaphragm or of the inspiratory muscles has also been 
suggested. That bronchial spasm plays the major part seems to have been established! 
by the experiments of Drodie and Dixon, and ws view is strongly supported by their 
observations on the effects of drugs on the bronchial musculature. Muscarine, pilo- 
carpine and physostigmine produce bronchial constriction and asthmatic symptoms 
in animals, while atr opin e, byoscyaminc and cldoroform abolish these effects. 

There can nowTjeTitBe doubrthaVtheTiroDcho-constrictor fibres of the vagus 
are the channel by which the impulses discharging the asthmatic paroxysm reach the 
bronchi, although the possibility that impulses leading to vaso-dilatation and to in- 
creased bronchial secretion are iso concerned, must be admitted. 

Anaphylaxis. — ^The important part played by extraneous proteins in the genesis 
of asthma and the obvious analogy between the astbmatic paroxysm and the symptoms 
of anaphylactic shock have suggested that in many cases, not in all, asthma is an 
anaphylactic phenomenon. Evidence is accumulating in support of this victv. It 
has been shown that the lungs of the guinea-pig killed in anaphylactic shock show 
extreme constriction of the bronchioles. Asthmatics are well known to show ana- 
phylactic tendencies, and especial care in the administration of antitoxic serums is. 
necessary with them. It is of some interest to note that the Eppinger and Hes&group 
of vagotonics show urticaria, dermatograplua, eosinophUia and UabUity to anaphylactic, 
shock, all conditions which occur in astlimatics. It is tempting, therefore, to assume 
that the foreign protein or toxin produces the asthmatic attack by inducing vago- 
tonicity. Further research is needed before it can be accepted that anaphyhuds. 
accounts for all cases of asthma, but it is alm^ certainly an important factor in many. 

Symptoms. — ^The astbmatic paro^^sm most commonly commences about 2 ajn. 
or later, but it may sometimes develop in the daytime. There are often preliminary 
indications some hours beforehand, constituting the " asthmatic aura Thes^ 



ASTHMA 


979 

include restlessness, irritability, mental exalfation, less frequently depression, itching 
of the nose or chin, flatulence or polyuria. Some attacks are ushered in by coryza. 
Such Trajnings are not constant, and the sufferer usually wakes from sleep \vith a 
feeling of suffocation. In early attadcs great restlessness, anxiety and alarm occur. 
The difficulty in breathing and the sense of suffocation increase ; the patient sits 
up in bed, or gets up to throw open the window, and fixes his arms to bring into 
action all possible muscles of respiration. Respiration, although laboured and diffi- 
cult, is often slow, inspiration being short while expiration is greatly prolonged. 
Both are accompanied by loud wheezing sounds, audible at a distance from the chest. 
The patient appears pale, but the lips are dusky and the expression is anrious and 
distressed. The jugular veins are distended and prominent. The accessory muscles 
of respiration are seen to be in violent action, notably the stemo-mastoids, scalenes 
and pectorals. The skin is moist and there may be marked sweating. The chest is much 
distended, and at each violent attempt at inspiration very little further enlargement 
occurs, while there is often sucking-in of the supra-claviculi and lower costal regions. 

Percussion reveals marked byper-rcsonance and encroachment on the cardiac 
and hepatic dullness. On auscultation inspiration is short and high-pitched, expira- 
tion very prolonged, and both are obscured by abundant sonorous and sibilant rhonchi, 
and later by bubbling riles at the bases. The pulse is small, quick and sometimes 
irregular. There is usually marked digastric pulsation. A differential blood count 
during an attack may show an eoslnoptuHa of as much as 35 per cent. Cough does 
not develop until late in the paron’sm, and is quickly followed in many cases by the 
erpectorauon of small pellets, called “perles” by Laennec, and often likened to 
boiled sago or tapioca. These were carefully studied by Curschmann, and when 
examined on glass on a black backgroimd, prove to consist of a centi^ highly refrac- 
tive mucinoid coil, with masses and threads of mucin wrapped spirally around It. 
Microscopically leucocytes, mostly eosinophils, may be seen entangled in the mucus. 
The sputum frequently contains Cbarcot-Leyden c^tals, which are now accepted 
as spennin phosphate. With the onset of expectoration the dj'spncaa quickly lessens, 
and the attack subsides. The patient often passes a large quantity of pale urine 
and then may sleep until moming, awaking in apparent comiort. More frequently 
he appears pale, tired and anxious. 

Djagnosis,— Tffis involves the differentiation from other forms of dyspnoea, par- 
ticularly those of spasmodic expiratory type. The chief forms of paroxysmal expira- 
tory dyspnoea are : 

1. Bronchial asthma or spasmodic dyspnoea complicating chronic bronchitis and 
emphysema. — ^This condition is sometimes a late result of true asthma, but may occur 
independently. The dyspncea is more persistent and is more definitely related to the 
bronchitic attacks, being therefore more common in the winter. 

2. Cardiac dyspncea or cardiac asthma. — ^This, like true asthma, is usually noc- 
turnal, but the sigirs of failure of compensation in association with valvular or myo- 
cardial disease usually make the nature of the dyspncea clear. 

3. Urismic dyspncea or renal asthma. — Thb is also not infrequently nocturnal and 
may be almost indistinguishable from true asthma. Examination of the urine, the 
urea and non-protein nitrogen content of the blood, usually enable the distinction 
to be made with certainty. Cardio-vascular changes with high blood-pressure are 
frequently but not invariably present. 

4. Hay asthma is probably only a severe form of hay fever and is to be regarded 
as a variety of true astlima. 

5. Pulmonaiy tuberculosis may be associated mth asthmatic dyspncea. — The differ- 
entiation may not be easy during the attack, but the persistence of apical signs in the 
interval may give a clue. It is a wise precaution to X-ray the chest of all patients 
tvith asthma when firet seen and at intervals if there are suspicious symptoms. 

The dj’spnsa of laryngeal or tracheal obstruction and of mediastinal pressure can 
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usually be recognised by the fact that it is chiefly of inspiratory type, and may be 
associated with stridor, instead of wheering. In all cases of doubt the chest should 
be ^mined radiograpliically to exclude aneuiysm, retrosternal goitre, or new-growili. 

bourse, Complications and Sequels. — Such an attack may last from a few 
minutes to several hours, and may remit and then return. When the spasm is vety 
severe and prolonged into hours, with little or no remission, the esndition is often 
termed " status asthmaticus The patient may be extremely ill, and death may 
occur unless the attack remits spontaneously or as a result of treatment, hinre often 
the attacks recur at the same time each night for a considerable period extending to 
Meeks, and then pass off, after which the patient may enjoy a period of freedom of 
weeks or months. The intermissions maC become shorter with successive attacks, 
and increasing emphy'sema may develop. This in turn leads to secondary brondiitis, 
which persists, together with some degree of permanent otdema of the bases. Later 
still the cardlo-vascular changes Incidental to emphysema occur as sequels, namely, 
engorgement of the right heart, tricuspid regurgitation, venous stasis, asdtes and 
tedema. Chronic asthmatics frequently present a characteristic appearance. Of thin 
build, with sallow complexion, anxious expresrion and nervous manner, they often 
have a long neck, high straight shoulders and a fonvard stoop. Asthma necessarily 
imposes limitations upon those who sufler from it at all severely, although many 
asthmatics lead active, useful lives in spite of their disease. 

Prognosis. — When the disease starts m childhood or in early adult life it may 
stop spontaneously or be relieved permanently when some causal condition is dis- 
covered and treated. During a severe attack the aspect of the patient may be so 
alarming that a fatal issue may seem Imminent, yet death rarely occurs. In chronic 
cases, the ultimate prognosis is made more serious by the complicating emphysema 
and bronchitis, and in spite of popular belief, the asthmatic has less than the norms! 
expectation of life. 

Treatment.— During the e«acA.--The list of anti-spasmodic drugs and meas- 
ures employed is a long one, and it is impossible to foretell which will be effleadous, 
for asthmatics vary as widely in their response to drugs as they do in regard to asthmo- 
genic causes. Drugs may be administered for this purpose by inhalation, by nasal 
sprays, by the mouth or by hypodermic injection. Adrenaline hydrocblondc, in 
doses of 2 to 5 minims of a 1 in 1000 solution hypodermically, may act with dramatic 
efficacy if administered suffidently early, but it should be given cautiously to elderly 
asthmatics. It may also be combined with pituitary extract, as in the special prepara- 
tions Evatmine, Pitrenalin and Kadamysin. In status astlunaticus, the procedure 
suggested by Hurst may give relief. A syringe of 1 ml. capacity is filled with adrenaline 
solution 1 in 1000. This is slowly injected over a period of several minutes to half 
an hour or until the spasm relaxes. When relief has been obtained a preparation with 
a more prolonged action may be used such as adrenaline mucate (hyperduric adrenalin) 
or adrenaline combined with chlorbutol and glycerin (adrenutol). An intramuscular 
injection of 0.5-l,0 ml. of one of these will help to prevent a recurrence for 6-8 hours. 
Ephtdiint hydrocWoiidt, in tablets oi gt. ^ to has prerred itself a nsefnl srobstivntt 
for adrenaline in some cases and can oc given by the mouth. Pseudo-ephedrine in 
doses of gr. J to 1 is often helpful where ephedrine fails. Adrenaline often proves 
helpful as a nasal spray, espcdally jn comoination with Chloretone. Intravenous 
injections of SO or 100 mg. of nicotinic add may give relief when adrenaline fails. 
An oxygen tent is sometimes of great value in the treatment of status asthmaricus. 
Intravenous aminopbylline in doses of 0.25 g. in 10 ml. of distilled water is often effec- 
tive, especially when intramuscular adrenaline has failed. It may also be given in 
doses of 0.5 g. per rectum. 

It is often advisable to move cases in status asthmaticus to hospital or nursing 
home. The change of surroundings and the different psychological atmosphere often 
relieves the condition. 
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Cortisone and corticotrophin are sometimes said to be most efHcadous. The 
value of these substances in tins condition is not fully established but they should be 
tried if relief is not given by other rem«lies. The recommended dose of cortisone 
by mouth is 300 mg. on the first day, 200 mg. on the second day, 100 mg. on the 
third day and thereafter 75 mg. daily. 

Many expectorant and anti-spasmodic drugs have been used in treatment ; potas- 
sium iodide and bicarbonate with tincture of stramonium, hyoscyamus or lobelia 
is sometimes found comforting. Suitable sedatives are paraldehyde, phenobarbitone 
or sodium amytal in moderate doses. Morohine should never be given to an 
asthmatic at any stage. In an early stage it will cause addiction, in an advanced stage 
it may and often does cause death. 

(6) Between the attach . — General advice.— Asthmatics should be taught to live 
as normal a life as is possible under the circumstances. There is usually no reason to 
restrict either their activities or diet, although patients who have nocturnal attacks 
find that heavy meals at night precipitate attacks and they may therefore find it advis- 
able to have their main meal m the middle of the day. Attempts to find health by 
changing houses and occupauon are not usually successful in themselves. Migrants 
from the towns in search of health are crossed by migrants from the countiy with 
similar intentions and the benefits derived from the change seem to be equally mvided 
between the two groups. 

It has been observed that some patients are sensitive to contact with certain 
allergens mostly of a protein nature, such as pollen, animal and vegetable hair, house 
dusts and similar substances. From this observation has risen the suggestion that 
nearly all cases arc attributable to one or more sensitisations of this nature : that these 
sensitisations can often be detected by perfonning skin tests with a wide range of 
protein substances and that desensitisation can be carried out by in^'ecting small aoses 
of the sensitising agents and by increasing the dose until desensitisation is achieved. 
The theory of this treatment is an attracuve one and a vast literature has grown up 
on the subject. 

Similar importance has been given to treatment with autogenous vaccines prepared 
from the sputum or with stock vaccines. It is doubtful whether either of these two 
methods of treatment have anything more than a psychological value and while 
apparent improvement frequently takes place during such treatment, it is more often 
due to the psychological effect of an impressive treatment and the personality of the 
doctor than to any desensitising effect. 

Attempts are made to treat patients by special diets. Children are the especial 
victims of this form of “ therapy There is little evidence that bronchial astlma is 
ever caused by the ingestion of any particular food substance, although such ingestion 
occasionally causes alimentary symptoms. The effect of these diets is often to make 
patients even more introspective than they naturally tend to be. 

Exaggerated attempts arc sometimes made to render allergen-free the atmosphere 
in which the patient livr^ or sleeps. Such measures condemn the patient to discom- 
fort and disappointment. The fact that many sufferers from asthma also suffer from 
rhinorrheea, have nasal polyps, deflected septa or sinus infection has led to many 
misguided surgical and electrical misadventures. All these treatments and many 
others had and have their strong adherents amongst doctors and even patients. 

There is an especial difficulty in asscsslt^ the value of any special treatment in 
asthma since the natural history of the disease js so variable and sufferers from it 
are so susceptible to suggestion. In default of any specific treatment, there are general 
measure and advice which are helpful. The patient should be advised to try and 
not let his asthma dominate his life. Children should go to normal schools and play 
games as normally as possible. There is no need for a special diet except that patients 
are usually well advised not to have a heavy meal in the evening as a full stomach, 
when recumbent, appears to cause attadcs. They should avoid dusty house-cleaning 
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and keep out of dusty atmospheres. If they are sensitive to horse dandruff, vegetable 
pollens or other single substances they should avoid them, and the patients usually 
reaignise these substances without laving to have skin teste to identify them. Thej- 
should receive instruction in the use of enhedrine, or if this is ineffective or loses its 
effect, adrenaline by injection or by inl^ation. Knowledge that one has the means 
of rdief at the outset of an attack often means that the atta« will not develop. Many 
of the proprietary inhalants and patent inhalers are quite effective if used early enough. 
Most patients benefit from instruction in expiratory breathing exercises which may, 
of course, act by suggestion but which also have a manifest effect on the mobility of 
the chest and the respiratory excursion. 

Advice to change a patient’s home or occupation should not be given lightly. 
Such steps are rardy effective unless there is some very real and obvious domesUc 
or occupational hazard. 

Cortisone and corticotrophin are not usually required in the treatment of chronic 
asthma but they have been used with great benefit at times when all other measures 
have failed. Cortisone may be administered orally in such cases in the form of 
cortisone acetate tablets. An initial dose of 200 mg. followed by 100 mg. dally for 
2 or 3 dajra maybe necessary at the commencement of treatment. Thereafter symptoms 
can usuaUy be controlled by quite small doses ; 25 mg, to 50 mg. at bedtime usually 
being sufficient. 


BRONCHIECTASIS 

DefinlfloD.— Bronchiectasis is a condition of permanent dilatation of one cr 
more bronchi. When it occurs in the finer divisions it is sometimes described as 
bioivchiolectasis. 

Etiology.— BroociiiectasU is invariably secondary, and may result from disease 
of the bron^, the lung parenchyma or the pleura. Even the rare congenital cases 
are probably consequent on malformation, atelectasis or intra>uterine disease. 

1. The bronchial conditions which maj progress to dilatation are bronchitis, 
and any affection leading to partial bronchia) obstruction, such as plugs of mucus, 
an inhaled foreign body, a tumour (simple or malignant), stenosis from dcatrlsation 
and external pressure from new-growth or aneurysm, or enlarged bronchial glands 
from any cause but more especially from tuberculosis. Localised pulmonary collapse 
thus incfuced seems to be the commonest antecedent condition. In children, measles 
and whooping-cough are not uncommon causes, especially when they follow one 
another in rapid succession, although cither alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis are un- 
resolved pneumonia, broncho-pneumonia, collapse, sypnilis and tuberculosis. Syphilis 
is rate and usually acts by leading to bronciu^ obstruction or stenosis, fibroid 
tuberculosis is a common cause, but the dinical manifestations are, as a rule, masked 
by the primary condition. The pulmonary complications of influenza are not in- 
frequently followed by bronchiectasis. A diffuse type of bronchiectasis is sometimes 
found in long-standing cases of asthma. 

3. The pleural conditions which are followed by bronchiectasis are those which 
lead to pleural adhesion and those which are associated with pulmonary fibrosis, 
notably chronic pleural thickening, or empyema leading to prolonged or permanent 
collapse of the lung. 

In a lesion with such diverse antecedents tiie relations are necessarily indefinite. 
It may occur at any age, but is commonest in the third and fourth decades. It fre- 
quently commences in childhood, although the characteristic clinical manifestations 
may not develop until adult life. 

Sex . — In most recorded statistics there is a striking preponderance in the male. 

Pathology. — Four factors in the jAthogeoeris of Dronchial dilatation have to be 
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considered. (1) The most important is the localised collapse which leads to secondary 
bronchial dilatation, (2) Weakening of the bronchial t^Tills. Most of the conditions 
preceding bronchiectasis tend to induce severe bronchitis and peribronchitis, and 
thus render the walls more yielding. ^Vhere stagnation of secretion occurs, septic 
and putrefactive organisms develop, produdng tryptic ferments which may act in- 
juriously upon the lining membrane. (3) Increased pressure on the walls thus weak- 
ened is the determining factor. This is generally expiratory in origin and due to the 
strain of cough. The actual pressure of secretion accumulating behind an obstruction 
may promote yielding of the bronchial ivalls. In cases of bronchicctaris following on 
collapse of the lung the force of inspiration has been regarded as contributory, but 
this IS doubtful and in any case is less important than the expiratory strain of cough. 
(4) The fourth possibility is the traction exerted upon the walls of the bronchi by 
contracting connective tissue in the surrounding fibroid lung. This obviously postu- 
lates the existence of pleural adhesion, which is not invariably present. While this 
must be admitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital broncluectasis is a pathological rarity and may be confused with 
congenital cj-stic disease of the lung (see p. 1044). It is usually unilateral, and the 
bronchi involved are of small size, ^though in some cases the lung may show a large 
central cavity, with smaller spaces around it. Bronchiolcctasis is also more of patho- 
logical than of clinical interest. It occurs chiefly in children, as the result of acute 
broncho-pneumonic processes. It is said sometimes to follow influenza and possibly 
tuberculosis. The lung has a peculiar spongy appearance, to which the name " honey- 
comb *’ has been applied. 

Bronchiectasis ot the larger tubes may be either cylindrical or saccular. In the 
former condition several of the bronchi are more or less uniformly dilated, and when 
opened out they appear like the fingers of a glove. Sometimes the dilatations are 
fusiform, at others they show a beaded arrangement, described as mooUifonn. These 
forms of dilatation are usually associated with emphysema and chronic bronchitis. 
Saccular bronchiectasis is generally locdised and may be found in any part of the 
lung, but is roost common m the lower lobes and near the base. This is partly due 
to the fact that the antecedent processes fall with special stress on the bases of the 
lung, and partly to the influence of gravity in leading to retention of secretions in 
these parts. Although it may be unilateral m origin, it often spreads and may involve 
both bases or even sdl the lobes. There may be one large irregular cavity, or a scries 
of smaller globular dilatations involving the whole or part of the walls of one or 
more bronchi. The cavities are usually filled with the fetid secretion, to be described 
under expectoration. 3Vhen this is washed aivay the walls arc found to be thin, 
smooth and formed of thinned-out raucous membrane. In places this may have 
ulcerated, owing to the tryptic action of the secretion, and the lung tissue is thus 
exposed. An abscess may then form, and an aneurysm sometimes de«lops, as in a 
tuberculous cavity. The openings of the smaller bronchi, derived from me dilated 
bronchus, can often be recognised in its walls. In doubtful cases the histological 
demonstration of cartilage and muscle in the walls establishes the bronchial origin 
of a cavity. The surrounding lung tissue is usually airless and fibroid, and «>metimes 
is almost of leathety consistence. Occasionally, however, it is emphysematous, con- 
gested or pneumonic. In the great majority of cases there is a dense pleural adhesion 
over the area of lung involved. 

Other morbid conditions found post mortem include lardaceous disease, gangrene 
of the lung, empyema, pyo-pneumothorax, suppurative pericarditis and cerebral or 
spinal cord abscess. Owing to the obstruction of the pulmonary circulation which 
may result, engorgement and dilatation of the right side of the heart, tricuspid re- 
gurgitation and the results of systemic venous stasis are often found. 

Symptoms. — ^The onset is usually insidious, the symptoms developing during 
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the asurae, or as a sequel, of one of the acute or chronic affections mentioned shove, 
in some few cases, however, they devdop rapidly in patients previously in good 
health. This is particutarly the case where bronojicetasis results from an inhaled 
foreim body or alter general anssthesia, and a rapid onset should lead to the suspicion 
of tins. The cough in well-developed cases is somewhat characteristic and occurs 
in paroxysms. These arc frequency induced by change of posture — for example, 
bending forward or lying down. They occur with special frequency on rising, and 
are usually associated with the expectoration of large quantities of sputum, due to 
the overflow of the secretion, accumulated in the caidties during the night, into a 
sensitive or relatively healthy bronchus, which excites cough reflexly. They also 
occur on retiring to bed and at long intervals during the day. The sputum frequently 
amounts to as much as 20 or 30 oz. in the 24 hours. It is generally extremely fetid, 
although in the earlier stages this is not invariable. The patient's breath is often also 
malodorous, and the stench may pervade the room or even the house in which he 
lives, although it is not persistent. The patient is himself much distressed by the 
unpleasant i^aracter of the sputum, of which he is, as a rule, acutely conscious. 
On standing in a glass vessel it can be seen to settle into three layers — a surface scum 
of light froUiy mucus, an intermediate stratum of thin, turbid, greenish fluid, and a 
deep layer of brownish colour consisting of muco-pus, bacteria, anaerobes, sptrocba^cs 
and putrefactive products, including foul-smelling organic acids. Fetid yellow bodies 
called Dittrich's plugs can usually be found in the deep layer. Elastic tissue is only 
present when erosion of the wall has occurred. Hemoptysis is not infrequent, and 
may occasionally be fatal. It may be the first and only symptom in some cases, 
which are referred to as or silent bronchiectasis. Dyspnoa is not, as a rule, 
apparent unless the condition is widespread, or unless the pulmonary or cardiac 
complications are present. The general condition of the patient is at first but little 
alTected, and there may be no fever for long periods. As the disease progresses, 
lassitude, anorexia and some wasting slowly develop, while bouts of fever occur, 
due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilatation, and also with the 
amount of secretion present. In the early stages there is at most slight dullness at 
one base, with diminished air entry, peculiar sticky, “ leathery ” rSIes, and diminished 
vocal resonance. When bronchiectasis is well developed the signs are almost char- 
acteristic. The patient may appear well nourished and of good colour, although on 
cold days, especially in children, duskiness or cyanosis b often noticeable. There 
is well-marked clubbing of the fingers, generally of drum-stick character, and pul- 
monary osteo-arthropathy, invoKing many joints, sometimes develops. There may 
be localised flattening or retraction of the cheat wall over the affected area, uitn 
diminished movement, and the heart is drawn over to this side. The remaining signs 
vary with the state of the cavity. If this is full, there is diminished vocal fremitus, 
dullness and weak or absent breath-sounds and voice-sounds. If the cavity is empty 
or partly empty, the vocal fremitus is increased, the percussion note b boxy or dull, 
while the breath-sounds are bronchial or cavernous. Adventitious sounds are then 
generally audible, the most characteristic being sharp metallic or “ leathery ” tSles. 
Bronchophony and pectoriloquy are marked, and occasionally the “veiled puff" of 
Skoda can be heard. Signs of bronchitis arc often apparent in the adjacent lung tissues ; 
compensatory emphysema may be demonstrable in the unaffected parts of the lung, 
and on the opposite side. Radiographic examination before and after the injection of 
lipiodol 8er\'es to define the extent of the disease and the degree of fibrosis. Tomo- 
graphy may also be useful. 

Complications and Sequelie. — ^The chief pulmonary complications are septic 
broncho-pneumonia, gangrene and absce». The pleura may become involved, giving 
rise to diy pleurisy, which sometimes progresses to empyema and rarely to pyo- 
pneumothorax, while in other cases pleural adl^ion and contraction result. S^tic 
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pericarditis may develop and prove fatal. Sepricamaia and pysmia sometimes occur 
as terminal results. Cerebral abscess constitutes a serious and somewhat common 
implication in heavily infected cases, and may be found in the frontal, parietal or 
temporal regions, or suppuration may occur in the cerebellum or cord. Occasionally 
multiple abscesses form. Lardaceous disease sometimes develops, especially in 
the liver, kidneys and intestines. Multiple infective arthritis is an occasional compli- 
cation. 

Diagnosis. — In well-developed basic cases this is, as a rule, easy. The history 
of cough, influenced by posture and assodated with copious sputum, is suggestive, 
espedally when variable physical signs ate observed. The development of the char- 
acteristic sputxim with these signs renders the diagnosis almost certain, and the radio- 
graph usually serves to confirm. Radiological investigation after an intra-tracheal 
injection of 10 to 20 ml. of lipiodol, through the crico-thyroid membrane or between 
two rings of the trachea, under local anesthesia, or with care directly between the 
vocal cords, has greatly facilitated the diagnosis of bronchiectasis. Franklin has 
recommended the nasal route for the introduction of the lipiodol. One nostril, the 
oro-pharynx and the larynx are anassthetised, then a gum elastic catheter is passed 
along the floor of the nose into the larynx. Procaine or other local anssthetic is 
injected dQ\vn the catheter and the lipiodol follows. Tilting and turning the patient 
in appropriate directions is done in order that the lipiodol should pass into the diseased 
portions of the bronchial tree. The injection should be carried out in the radiographic 
room and the patient instructed to restrain cough if possible until the films have 
been taken. The pictures obtained are strikingly characteristic and of great value. 
In cases with less characteristic symptoms and signs the distinction has to be made 
from chrome bronchitis, espedally the fetid variety, pulmonary tuberculosis, gangrene 
or abscess of the lung, and fetid empyema. The d^tinction from chronic bronchitis 
may be difficult, especially in the early stages when the sputum is not fetid, but the 
paroxysmal cough, the copious expectoration with signs induding bronchial breathing 
and sticky rkles at the base, may be strongly suggestive. In fetid bronchitis the fetid 
sputum is not constant, and the cough and sputum may occur only during exacerba- 
tions of the bronchitis. Pulmonary tuberculosis may give rise to difficuitj', particu- 
larly in cases of apical bronchiectasis. Repeated examinations for tubercle badlli and 
also for elastic tissue in the sputum should be made. The history, the mode of 
spread and racflographic examination may all assist. It should be remembered that the 
two conditions may coexist and this may be suspected in some cases of fibroid tuber- 
culosis with basic excavation. Abscess and gangrene of the lung have a more acute 
onset and course, but the chronic cavities left by these conditions may give rise to 
difficulty. In such cases the history may be an important aid in diagnosis. In fetid 
empyema rupturing through the lung, particularly when of interlobar origin, the 
patient is generally acutely ill, there may be a history of pleurisy at the onset and 
possibly some evidence of mediastinal pressure or cardiac displacement. The rare 
condition of congenital cystic disease of the lung may give rise to some difficulty 
(see p. 1044). 

Course. — ^This depends on the extent of the bronchial involvement and the 
degree of infection. Probably only a small percentage of cases of bronchiectasis are 
clinically ffiagnosed. Those that are, are usually both extensive and heavily infected. 
■Without treatment the condition tends to be pn^rcssive and leads to complications, 
many of which are lethal. 

Prognosis. — Surgeons and physicians tend to have different ideas about the 
prognosis of bronchiectasis ; the former are often of the opinion that without surgical 
treatment the prognosis is hopeless and the expectation of life short. The latter are 
not quite so pessirmstic. The reason for this difference of opinion is that the surgeon 
tends to see a rather special selection of the svorsl cases ; the physicians see these 
and also many cases wmeh are little or at all pro^essive. 
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Given morbid anatomical broncbiectasis Ac prognosis is uncertain, but sevcrdy 
infected cases, wth much foul sputum, rweated hasmoptyses and pyrexial episodes, 
ate progressive with a short cxpectadon oi life failing adequate treatment, but there 
are exceptions even to this. 

Treatment. — ^The medical treatment of bronchiectasis consists of efforts to secure 
efficient emptying and drainage of the affected part of the lung, to lessen or control 
the infective processes occurring in the lung and to promote the general health and 
well-being of the patient, Bronchograms of the affected lobe or lobes indicate the 
desirable position for evacuation of the lung. In bronchiectasis of the lower lobes 
the patient either bends over or his feet ate raised so that the bifurcation of tlie trachea 
is below the level of the affected lung. If the anterior bronchi arc affected, he lies 
on his back and if the posterior bronchi are affected he lies on his face. He should 
also be tilted on his side so that the affected side is uppermost The best position 
for drainage can usually be found by a process of trial and error. The longer the 
appropriate position is maintained the more effective the result. In any case it 
should be maintained for not less than 30 minutes at a time. The initial instruction 
is best given by a qualified masseuse and the treatment must be maintained for life 
if the lobe is not going to be removed surgically. The Nelson bed, hinged in the 
middle, is helpful in maintaining the correct posture long enough for dminage to 
occur. 

The sputum should be cultivated and the organisms identified and that drug 
sensitivit}’ tested. The quantity and degree of infection can be altered by the appro- 
priate use of antibiotic preparations, although the development of drug resistance 
reduces their effectiveness. They ate espeaally valuable ouring pytesial periods of 
exacerbation of infection due to defective drainage. Penicillin inhalations nave some 
limited effect but no drug is really effective if the drainage from the affected bronchi 
is poor. 

Creosote given by inhalation or in capsules of 3 minims was much used in the 
past and it has value in helping to disguise the fmtor of the breath, which is one of 
the most distressing features of these cases. Broncboscopic aspirations have been 
found effective in some cases, especially those where bronchostenosis or bronchial 
cEdema prevents effective drainage. 

The possibility of treatment fay surgical segmental resection, by lobectomy or 
pneumonectomy should be considered. Surgeons have no doubt about the value 
of prophylactic surgery and may advise resection for anatomical bronchiectasis without 
symptoms. Many physicians arc not so convinced of the necessity of these resecdons. 
Differences of opinion represent a different idea of the prognosis. There is unanimity 
about the desirability of resection for die infected cases with much sputum daily, 
with repeated pulmonary hsmorrhages or trith a history of recurrent attacks of 
“ pneumonia ” or pyrexial episodes. Thoracic surgery has had no more dramatic 
successes than in these cases. Unfortunately in many of the worst cases the disease 
is too extensive for removal to be possible. In these cases medical treatment palliates 
and prolongs life. 


IN}URY 

External trauma applied to the chest-wall may cause rupture of a main bronchus. 
This is especiaUy liable to occur after severe crushing accidents. One or other of 
the main bronchi may be completely severed from the trachea. The chief clinical 
feature presented in such a case is emphysema of the neck and upper portion of the 
chest-wall. Death usually ensues In 2 to 3 days. 

R. A. Young. 

G. E. Beaumont. 

E. R. Boland. 
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DISEASES OF THE LUNGS 

HYPEREMIA AND (EDEMA 

Hyperjcmia of the lungs may be either active or passive. In the former there 
IS an increased supply of arterial blood through the pulmonary and bronchial arterioles. 
In passive hyperemia there is engoi^ement of the pulmonary venous radicles and 
capillaries. With both forms there is frequently cedema, due to the e:rudation of 
serous fluid into the lung alveoli. The term “ congestion ” is sometimes employed 
as an alternative to hyperamia, but owing to its erroneous popular use it is best 
avoided, 

(a) ACTIVE HYPERAJMIA 

Etiology. — ^This may occur in assodarion vrith any acute inflammatory process 
affecting the bronchi, lungs or pleura- It sometimes results from the inhalation of 
pulmonary or bronchial irritants, such as poisonous gases or heated air. Severe 
muscular exertion and exposure to extreme cold are described as causes, but the 
former at least is doubtful. An important variety is that known as collateral or flux- 
ionary hyperemia, which occurs when there is obstruction to the circulation in the 
whole or part of one lung, from conditions such as a Urge or rapidly developing 
pleural effusion, an extensive and spreading pneumonia, or in association with pneumo- 
thorax. This may develop in the sound lung, or to the unaffected parts of that 
diseased. A primary form of acute hyperremia, the “ maladie de WoiUm ”, has been 
recognised by French authors, but tms is generally regarded as a mild or abortive 
pneumonia. 

The clinical manifestations of acute hypenemia are merged in those of the pro- 
cesses with which it is associated, and therefore do not need separate description. 

(A) PASSIVE IITPERyEMIA 

.ffitiology.— Passive hypersemia may be produced by conditions impeding the 
venous return from the lungs. The commonest causes of impeded return are left- 
sided heart lesions causing overfilling of, and increased pressure in, the left auricle. 
In mitral stenosis it may occur early and sometimes almost acutely, but aortic and 
myocardial lesions also lead to it, when the left ventricle fails and the mitral valve 
yields. Direct obstruction of tiie pulmonary veins sometimes results from external 
pressure by aneurysm, mediastinal tumour or enlarged bronchial glands, or from 
obstruction of the lumen by thrombosis. 

Passive hypenemia is obviously in the main dependent on mechanical factors ; 
it is not surprising, thwefore, that gravity seems to play a part in the localisation of 
its effects, which are usually most marked in the bases or most dependent parts of 
the lungs. In bedridden, enfeebled or old patients, particularly if myocardial weak- 
ness or degeneration coexists, this factor becomes of great importance. Not in- 
frequently some degree of csdema of the bases develops, and the condition is then 
called hypostatic congestion. If such an area becomes infected the resulting process 
is known as hypostatic pneumonia. Basal hypersmia and cedema of the hypostatic 
type also result from toxiemia due to diseases such as enteric fever, from poisoning 
by drugs such as morphine, and as a ternunal event in many ccrebrd lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the result 
that the lung is darker in colour and heavio-, while the alvecdar avails and septa are 
swollen. If the condition persists for some time, pigment derived from the haano- 
globin of red corpuscles escaping by diapedesis is deposited in the epithelium of the 
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alveoli and in the fibroblasts in the inter-alveolar septa. In long-standing cases the 
lung is firmer than normal and brownish red in colour, a condition described as 
brozen indmaiion. If any degree of cedema is present, serous fluid b found in the 
alveoli on post-mortem examination, and on section of the lung frothy serous fluid 
exudes, which may contain some of the pigmented alveolar cells, constituting what 
are called “cardiac cells". Although congested and oadematous lung b heavier 
than normal, it usually floats in water. 

Symptoms. — ^In slight degrees of hyperaetnia these may be absent or negligible. 
In more advanced cases, they are those resulting from the impeded circulation through 
the lungs and the deficient aeration which this entails. Dyspncea b the most prom- 
inent symptom, and it is generally a measure of the degree of nypenemb. It is mark- 
edly increased by exertion of any kind, and in extreme degrees it is distressmg and 
eventually alarming. It may be inspiratory or expiratory m type, and in the latter 
case it is sometimes described as cardiac asthma. In severe cases there is usually 
orthoprwea. Cough is almost invariably present, and there b usually some expectora- 
tion of frothy fluid, wluch may be blood-stained. The pigmented cells referred to 
above as “ cardiac cells " may be found in it. Cpnosis b common and indicates 
the degree of anoxxmla. Thb may be associated with distension of the jugular 
veins, and there is often obvious distress. As in other forms of cyanosis riierc is 
usually some increase in the number of red corpuscles. The vocal fremitus at the 
bases may be diminished, the percussion note impaired, the breath-sounds weak and 
accompanied by rhonchi, crepitations or bubbling rales, although these signs are for 
the most part due to the associated cedema. In additioo, the signs of the primary 
condition in the heart vrill be apparent. 

CorapHcatlons.— Pulmonary cedema and infarction are the chief complications. 

Dlagnosis^This condition has to be dbtingubhed from (1) chronic bronchids, 
in which case there may be some rbe of temperature and the physical signs are more 
variable and more disseminated ; (2) infarction, in which pain and hsmoptysis of 
sudden onset are the rule. 

Course. — ^If the venous engorgement cannot be removed, It tends to become 
progressively worse, whereas when it results from temporary cardiac embarrassment, 
recovery is usually complete as soon as the heart function b restored. 

Prognosis. — This is so entirely dependent upon the nature and degree of the 
condition responsible for the engorgement that no general rule can be foimubtcd. 

Treatment. — ^The treatment is that of heart failure, with digitalis, salt restriction 
and mercurial diuretics. In elderly patients, or those likely to be conned to bed for 
long periods, attention should be oirected to the decubitus. This should he changed 
frequently, and if possible the patient should be permitted to sit up or to get into a 
chair, and encouraged to take a few deep breaths several times during the ^y. 

(c) ACUTE OR IITrERACUTE PULMONARY CEDEMA 

In this condition flooding of the alveoli vrilh. the serous exudate from, the pul- 
monary capillaries occurs with great rapidity. 

.$tiology. — The most important cause of pulmonary cedema is left heart failure, 
whether from hypertension, disease of the aortic or mitral valves, or coronary throm- 
bosis. Pulmonary cedema may also occur in acute cor pulmonale from pulmonary 
infarction. It may complicate exposure to lung irritant gases, or dbease of the 
nervous system, such as tumour, vascular accident or trauma, or intravenous trans- 
fusion, or cibturbance of the fluid balance in treatment with deoxycortone acetate 
(D.O.C.A.), cortisone or stilbostrol. Sometimes paracentesis of large effusions is 
followed by pulmonary adetna. 

Patholo^.— The alveoli are found to be flooded with a thin serous exudate. 
The lungs arc heavier than normal, sodden, and on squeezing exude large quantities 
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of greyish-yellow or pinkish fluid. Frothy fluid of similar character is found in the 
bronchi and even in the trachea and niso-pharynx in hyperacute cases. 

Symptoms. — ^The onset is sudden, and generally occurs when the patient is 
lying down, hence being most frequency observed at night. The patient awakes 
with intense dyspnoea, and a sense of suffocation, then frequently rolls or rushes 
about in the endeavour to breathe, even dutclung at the throat. C^nosis is present, 
and the aspect is one of anxiety and alarm. Frothy fluid, often pink in colour, may 
soon stream from mouth and nose, or be brought up in great gulps. The chest 
movements arc hurried, and the accessory respiratory muscles are in violent action. 
Vocal fremitus is diminished over the lower lob«. The percussion note soon becomes 
impaired over the lungs, commencing at the bases. The breath-sounds are at first 
vesicular or harsh with prolonged expiration, then become faint and may be obscured 
by bubbling rMes or crepitations, audible all over the chest. Voice conduction is 
diminished. 

Complications and Sequelm. — Oiring to its aoite and rapid course, complica- 
tions do not occur. Bronchitis may result as a sequela. 

Diagnosis. — ^The affection is usually so characteristic that the diagnosis is obvious. 
In the more protracted cases the dyspnoea and the physical signs are not unlike those 
of acute suppurative bronchitis or suffocative catarrh and broncho-pneumonia ; but 
in both of these there is some degree of fever and the expectoration is less copious, 
and when it occurs is usually of purulent or muco-purulent character. The nocturnal 
onset of cedema may suggest asthma *, but the physical signs and tlie late and scanty 
expectoration in the latter suffice to distinguish it 

Course.— The malady usually lasts omy minutes or hours. Unless it remits, or 
treatment affords relief, the patient rapidly becomes unconscious and death follows, 
the heart continuing to beat after respuatioos have ceased. 

Prognosis. — The prognosis is always very grave; but prompt treatment has 
saved some cases. Death may occur in less than 10 minutes, or be delayed for 24 
or 48 hours. 

Treatment.— The most successful treatment is the inunediate subcutaneous in- 
jection of morphine gr. j. Good results have also followed the injection of atropine 
sulphate, gr. to Vo hypodenrucally. Intravenous injection of aminophylline has 
been recommended. The dose is 0-25 g. in 10 ml. of distilled water. Oxygen 
inhalation by nasal catheter or the B.L.B. mask or oxj'gen tent is of value in some 
cases ; others derive no benefit from it. Prompt venesection has been recommended. 

(d) CHRONIC POLMONARV CEDEMA 

This is usually the sequel of chronic passive hypersmia, and the causes and 
symptoms are those of that condition. It may also occur in chronic renal disease. 
la msrkcd <isgro£s al esdeajs, the signs may closeiy siamhts tlioss nf pievrsi 

effusion, save for the displacement of the cardiac impulse. It is important to re- 
member that some degree of hydrothorax may occur as a complication, and increase 
the difficulty in diagnosis. 


INFARCTION OF THE LUNGS 

Infarction of the lungs or “ pulmonary apoplexy ” results when a branch of tlic 
pulmonary artery becomes occluded by embolism or thrombosis. 

^Etiology . — Embolic forms . — ^Thc obstructing plug may originate in any part of 
the aysteroic venous system, in the right aide of tne heart or on its valves or jn the 
pulmonary artery itself. The commonest peripheral cause of embolism is detacli- 
ment of a thrombus in cases of thrombo-pnlebitis. Tlus may occur in the veins of 
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the lower extremity, or in those of the uterus after childbirth. Thrombosb wth 
embolic detachment may also develop in prolonged or wasting diseases, such as 
enteric fever, tuberculosis and cancer; in acute processes, such as influenxa, septi- 
ctemia and pyemia; and in localised septic lesions, such as otitis. Pulmonary 
embolism is not infrequently observed after abdommal or pelvic operations, and 
after the radical cure of hernia or hatmorrhoida. 

Intracardiac thrombi from the right auricle or ventricle, becoming detached, lead 
to embolism, and this occurs especismy in cases of right-sided heart failure secondary 
to left-sided valve lesions. Vegetations forming on the tricuspid or pulmonary valves 
in septic endocarditis on detachment produce pulmonary infarction. Rarer causes are 
fat embolism after injury to bone or to a fatty liver, the entry of pieces of new-growth 
or hydatid daughter-cysts into systemic veins, and even air embolism, occurring 
sometimes as a complication of pneumoperitoneum. It may also occur during 
blood transfusion if the pressure tn the bottle is raised unduly by a Higginson's 
syringe while the filter is partially blocked. Air embolism has followed insufflation 
of the vagina with silver picrate powder in the treatment of vaginitis and tricliomonas 
infections. 

Thromholic forms ^ — Thrombosis occurs as a secondary process around pulmonary 
emboli ; but it is probable that some cases of infarction are due to a primary throm- 
bosis. This condition may be produced by some acute or chronic pulmonary disease, 
such as gangrene, tuberculosis and hbrosis, and by atheroma of the pulmonary artery. 
Any process leading to chronic venous hyperaanla may also cause it A rare cause js 
tlirombo-phlebitis migrans. 

Pathology.— Although the pulmonaiy arteries are not strictly speaking end 
arteries, since there b some degree of anastomosis between them and tne bronchial 
arterioles, yet the result of their obstruction is to produce infarcts comparable trith 
those in other organs. The origin of the blood in tne obstructed area has been much 
discussed. Cohnheim regarded it as the result of regurgitation from the veins, a 
view subsequently disproved, since the infarct is haemorrhagic even when the veins 
are also obstructed. It is now regarded as due to inilu.t from the anastomosing bron- 
chial capillaries into the pulmona^ capillaries, and the escape of tliis blood from the 
latter owing to their altered nutrition. It is generally accepted that embolism is much 
more common than thrombosis. If a large embolus has caused sudden death, it 
will be found arrested at the bifurcation of a large branch of the pulmonary artery, 
or even in one of the main divisions of that vessel. In such cases mere has not been 
time for pulmonary changes to occur, and the chief post-mortem condition found is 
engorgement of the right side of the heart. 

In post-mortem examination of cases where smaller emboli have led to infarction, 
the infarcts are usually found in the lower lobes, more commonly in the right lung. 
They extend to the surface in the majority of cases, and can be seen before section 
as slightly raised, dark-red areas, with the overlying pleura a little roughened from 
inflammatory exudate. They feel hard and firm, and on section are typically wedge- 
shaped, with the base on the surface and the apex centrally placed. In the rare deep- 
seated infarcts a spheroidal form is the rule. When recent, an infarct is dark red in 
colour, and suggests hamorrhage with clot formation, hence the term “ pulmonary 
apoplexy ”. In some cases inmrets have a purplish hue, and are said to resemble 
the colour of damson cheese ; later they change to brownish red. Infarcted areas 
sink in water. There may be a single large infirct almost occupying one lobe, some- 
times only a small one, or several of varying size and age scattered throughout the 
lungs. In some cases a fortunate section may reveal the embolus with its ensheathing 
thrombus, but sometimes a thrombus only is found. Microscopically, the alveoli 
and finer bronchioles are filled with red blood corpuscles, and there is a sharp de- 
limitation from the healthy lung. If the embolus is infective, suppuration occurs, 
and abscess or empyema ensues. 
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Symptoms. — If a large embolus blotfc one of the main divisions of the pul- 
monary arteiy, there is sudden intense dyspnoea, in the chest, distress, cyanosis 
and rapid unconsdousncss, death resulting in a few minutes from asphyxia. In 
other cases the patient gives a short cry, and fdls unconscious, death occurring 
almost immediately from syncope. In some cases unconsdousn^s develops so rapidly, 
and the respirato^ symptoms are so little appamnt, that a cerebral vascular lesion 
may be suspected. On the other hand, life may be maintained for several minutes or 
even hours, the patient bdng unconsdous or in acute distress and anxiety with urgent 
dyspncca, lividity and cyanosis. Respiration is deep and laboured, but fails to give 
relief to the sense of suffocation. In such cases also, death may result eventually 
from asphyxia or syncope, or the patient may sloivly recover. In less severe forms, 
such as occur in cardiac and in some post-operative cases, there is sudden pain with 
difficulty in breathing, followed in a few hours or in a day or two by cough with 
haemoptysis or by the expectoration of deeply blood-stained mucus persisting for 
some daj*3, and slowly clearing up. If the embolus is infective, fever, often of hectic 
type, results, sometimes delayed for a day or more. 

In the severe cases there is cj-anosis, distension of the veins of the neck, acute 
anxiety with exophthalmos and cold, clammy skin. The only physical signs apparent 
are the deep, laboured breathing, the harsh breath-soun^, and the evidence of 
cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are evidences 
of cj’anosis and distress of less urgent character, possibly some limitation of move- 
ment on the affected side, increase of vocal fremitus, localised duUoess, tvith weak 
or absent breath-sounds and sometimes a pleural rub. In some cases definite bron- 
chial or tubular breath-sounds may be audible. A few fine riles are sometimes 
present in the adjacent lung areas. 

Complications and Sequels.— Localised dry pleurisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later empyema may result. 
In ornnlsation an infarct leads to a localised area of fibrosis. 

^ Diagnosis.— The dramatic onset, the history and the associated lesions of the 
veins or heart render diagnosis easy, as a rule ; but it may be necessary to eliminate 
other causes of hiraoptysis, notably pulmonary tuberculosis and chronic venous 
hypenEmia, 

Radiological appearance . — It is possible to have an extensive infarction without 
any visible radiological change, and in fact it is usually the smaller lesions which can 
be seen in the form of small peripheral areas of opacity not very clearly defined and 
occasionally associated ivith pleural effusion. The diaphragm may be raised. 

Course. — ^As already described, death may occur from asphyxia or syncope in 
the course of a few minutes or hours, although recovery occurs in some very severe 
cases. In the less severe forms, after the initial urgent symptoms have passed off, 
recovery is often rapid and uneventful, save for pain, cough and blood-stained 
expectoration. 

Prognosis. — This depends largely upon the initial shock. The prognosis is very 
grave when the patient rapidly becomes unconsdous. As there is less likelihood of 
sepsis in cases due to cardiac lesions than in those due to localised venous thrombosis, 
the prognosis is rather better in the former; but, on the other hand, organisation 
of a clot in a vein may completely remove the source of the emboli, while the source 
often persists when they are derived from the heart. 

Treatment — ^Morphine, pethidine or pafaverine should be given to allay the 
anxiety of the patient Atropine gr. xJ? or ^ b often given but b of doubtful value. 
Anti-coagulant therapy should be given to prevent further spread and formation of 
clot. Heparin shouul be given intravenously in doses of 5000 units 4-hourly for 
24 hours. One of the dicoumarol derivatives, such as ethyl-biscoumacetate (Tro- 
mexan) or phenylindanedione (Dindevan) should be started at the same time.-*- 
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Troraexan, 0-3 g., is given three times during the first day and after that tliree times a 
day in a dose controlled by prothrombin estimation. Dindevan, 0‘1 g., is given 
morning and evening for the firet day and subsequently twice daily in doses controlled 
by daily prothrombin estimations. After the prothrombin time has been brought 
to between 20 and 30 per cent, of normal, heparin is discontinued and Tromexan 
or Dindevan is continued in controlled do^s. The danger of spontaneous haanor- 
rhaces must be borne in mind. Pulmonary embolcctom^ has been successfully 
performed, but unless the services of a surgeon with special knowledge of cardio- 
vascular surgery are available, the patient is more likely to survive if recovery is 
left to nature. 

The danger of too great immobiUsaiion of patients, especially elderly ones, must 
be borne in mind and whenever possible patients should be allowed to get out of bed 
for toilet purposes or allowed to sit in a suitable cliair at intervals or limb exercises 
should be regularly performed under supervirion. 


COLLAPSE OF THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of air. The 
condition may be congenital, and due to qon-expansion of the lung, when it is re- 
ferred to as atelectasis. On the other hand, collapse may be the result of removal 
of the air from lung tissue preriousty expanded, when it is called apneumatosb or 
acquired collapse. The three terms^-collapse, atelectasis and apneumatosis^are, 
however, used as synonyms by many writers. 

ATELECTASIS OR CONGENITAL COLLAPSE 

/Etiology.— This condition occurs in still-born and in premature infants, and 
probably persists to some degree for weeks or even montlis m weakly children. It 
may result from immaturity or from weakness of the inspiratory muscles, and from 
obstruction of the air passages by mucus and meconium. It may be a consequence 
of disease, such as congemtal syphilis or lesions and developmental defects of the 
nervous system. 

Pathology. — ^Atelectasis is due to failure of the respiratory mechanism to draw 
air into the alveoli and expand them, as occurs normally with the first few inspiratory 
efforts of the newborn infant. 

Atelectatic lungs are solid, airless and small. They arc usually described as 
presenting appearances similar to those of adult liver as regards colour and consistence. 
In partial atelectasis the lung appears mottled, and small expanded areas of pinkish 
colour may project from the surface. The condition is chi^y of medico-legal and 
pathological interest. 


APNEUMATOSIS OR ACQUIRED COLLAPSE 
There are two types of acquired collapse. That due to obstruction of some part 
of the bronchial tree and that due to external pressure by fluid, air or diaphragmatic 
abnormalities. These two condiUons have previously been described as active and 
passive collapse respectively, but Pasteur, who described collapse in a Bradshaw 
Lecture in 1903, used these terms in quite a different sense since he described as 
" active ”, collapse which he thought was due to diaphragmatic paralysis and he used 
the term ” passive ” to describe lobular collapse due to bronchial obstruaion. The 
terms arc best avoided. This latter type of collapse is sometimes known as absorption 
collapse as opposed to relaxation or compressive collapse where the primary cause 
of tlie collapse is outside the bronchial tree. 
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The general consensxis of opinion now is that collapse is due to bronchial obstnic- 
:ion produced by plugs of mucus, foreign bodies or by swelling of the mucous mem- 
arane, bronchial spasm or external pressure. Paraljals of the diaphragm, to which 
Pasteur gave the premier role, does not of itself produce massive collapse, sdthough 
.mmobiUty or elevation of the diaphragm fa>*Durs the formation of obstructive plugs 
>n the one hand, and on the other may betberesultof the obstruction and consequent 
collapse. 

Synonyms. — Active Lobar Collapse ; Afassive Collapse. 

Etiology.— -The causes are many and various. Foreign bodies in the bronchial 
tree, neoplasms of the broncbtis, granulomata usually tuberculous, stenosis of the 
bronchus as a result of tuberculosis, sj’phills or bronchiectasis form an endobronchial 
group. Compression of a bronchus by mediastinal tumours, aneurysms or pericardial 
effusions form another. 

Then there is the much larger group of post-operative and post-traumatic cases 
and those occurring in whooping cough, brondiitis, asthma, pneumonia and bronchi- 
ectasis. In all tliese cases the probable common factor is obstruction by retained 
secretions. 

Barium included in post-operative feeds and lipiodol inserted into the mouth 
during dental operations has shown that pulmonary aspiration is much commoner 
after operations than is generally realised. 

Collapse due to ffuid in the bronchial tubes, blood, lipiodol, liquid parafHn and 
sea water arc specially mentioned because they tend to be forgotten. 

Collapse of the lung which frequently follows the division of adhesions in artificial 
pneumothorax is probabi}' due to the trapping of retained secretion, to bronchial 
stenosis or ulceration or a combinatton of tnese factors. 

Pathology,— At post-mortem examination the whole of the lung, or a lobe or 
portion of a lobe may be deflated and retracted towards the hilum. The collapsed 
area is bluish red, firm, docs not crepiute and sinks in water. There arc often pneu- 
monic and pleuritic changes but these may be either primary or secondary. 

In massive collapse the heart and mediastinum are displaced towards the affected 
side and tJbe unaffected lobes are distended with air. 

Symptoms. — ^The abruptness of onset depends on the causation and the extent 
of collapse. Massive collapse of the whole Jung and of a whole lower lobe folloiving 
operation usually has a sudden onset with pain in the lower part of the thorax and 
behind the sternum. Severe dj-spncca quiduy follonu and the patient appears dusky, 
cyanosed and alarmingly ill. There may be a cough but it is often unproductive. 
The pulse and respiration rate are rapio and the temperature often rises abruptly. 
Occasionally, espcaally in old people, the onset b more surreptitious. 

The physical signs of massive collapse arc usually dramatic. There is immobility 
of the affected side, often with suddng-in of the nbs. The apex beat is displaced 
toirards the adected side. There is duilBCss to percussion on the affected side irith 
hyper-resonance on the unaffected. The vocal fremitus is diminished or absent, and 
the breath-sounds are diminished or absent. Occasionally conduction is increased 
with bronchial breathing and only the displacement of the apex beat and trachea 
gives a due to the true diagnosis, but if the obstruction is in a main bronchus these 
physical signs are unlikely. Hilar or lobular collapse will give proportionately less 
physical indications. 

Radiological appearances . — ^Thc radiological appearances are characteristic, but 
vary with the extent and duration of the collapse. There will be a homogeneous 
opacity varying in shape with the lobes involved, accompanied by local and general 
compensatory emphysema, deviation of the trachea and heart to the side of the 
lesion and elevation of the diaphragm. Lateral or oblique views are essential. 

Complications and Sequela. — ^These depend on the cause of the obstruction 
and vary from broncho-pneumonia and pulmonary abscess to pleurisy and empyema. 
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Post-opeiaUve cases which survive the abrupt onset usually make a complete lecovery 
when the obstructing mucus is coughed up. 

Diagnosis. — ^The most important conditions from which this malady has to be 
distinguished are lobar pneumonia, pulmonary embolism, pneumothorax and pleural 
effosion. The position of the cardiac impulse is often the deciding factor ; in coUapse 
it is displaced towards the liong involved, in pleura! effusion and pneumothorax it 
moves away from the affected side, whereas in lobar pneumonia there is usually no 
cardiac displacement, although there may be dilatation. Labial herpes and blood- 
stained expectoration are more frequently seen in pneumonia than in collapse. When 
in right-sided collapse there is marked distension of the left lung with obliteration 
of the normal cardiac dullness, the signs superficially resemble those of a left-sided 
pneumothorax; but with caref^ul examination no such error should be made. The 
distinction from pulmonary embolism may be difficult at first, but the localisation 
of the signs, and the blood-stained expectoration, may give useful indications. 

Course. — ^The course of the affection in post-opexativc cases or cases associated 
with bronchitis, asthma or lobar pnexunonia is rapid. After periods extending from 
2 to S days the temperature falls to normal, the symptoms disappear, the lung quickly 
re-expands, the heart returns to its normal position and there u complete recovery. 

Treatment. — Prophylactic treatment prevents the onset of post-operative col- 
lapse. Planned operations should not be carried out on patients with acute respiratory 
infections or with untreated suppurative conditions of tiie naso-pharynx. Patients 
should be encouraged to sit up and move as soon as possible after operation, Those 
found to have poor pulmonary ventilation before operation should be taught breathing 
exercises whicn will be of service both before and after operation. Once the collapse 
has occurred the object of treatment is to produce cough and e.TpectoratioD smd restore 
ventilation to the collapsed lung. Tight abdominal binders or strapping should be 
loosened, the patient laid fiat on his back and gently rolled from side to side nxelvc 
times. This often results irt cough, with expectoration of the obstructing mucus, 
and the lung rapidly re-expands. This treatment {Sante manouvre) should be re- 
peated eve^ 4 hours if it is not successful at the firet attempt. It is surprising how 
rapidly relief can be obtained by this simple maniruvie even in cases in which the 
collapse has been present far 2 or 3 days. Stimulant expectorants should be given 
subsequently for a few days. Postural drainage should be used and tapotage over 
the affected lung sometimes helps to dislodge the mucus and promote effective cough- 
ing. Inhalation of oxygen with 7 per cent, of carbon dioxide promotes deep respira- 
tion. Accurate measurements of the daily sputum should be kept. A diminution 
without clinical improvement is suggestive of recurrence of the obstruction. Broncho- 
scopLc aspiration Iws been recommended in cases of post-operative massive collapse. 
Usually no plugs of mucus are seen obstructing the collapsed bronchus. 

Collapse dot to External Pressure. — Pleural effusions, pneumothorax and 
diaphragmatic displacement also produce collapse of the lung. The latter operates 
by alveolar compression. The first two operate by separating the two layers of ffie 
pleura and allowing tiie lung to retract. This first stage is known as relaxation 
collapse. Large effiisions or pressure pneumothoraces cause compression collapse 
which is more complete. High-tension pneumothoraces in patients with a mobile 
mediastinum sometimes cause collapse of the peripheral portion of the contralateral 
lung. This form of collapse is described with the conditions which cause it. 


COMPLETE CONGENITAL ABSENCE OF A LUNG 

Complete congenital absence of a lung is a rare condition, but can be diagnosed 
by radiographic examination. It Is not compatible with a normal expectation 
of life. 
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HAEMOPTYSIS 

It sliould be recognised that hsemop^is is a symptom, not a disease. It is here 
considered separately because the accurate dia^osis of its origin is essential to its 
treatment, which differs widely in different conditions. 

Definition.— The tem hajmoptysis is arbitrarily restricted to the expectoration 
of blood entering the air passages from structural below the larynx or from the 
larynx itself. When the blood is derived from the naso-pharynx or mouth it is some- 
times described as spurious hiemoptysis. 

/Etiology. — 1. Pulmonary tuberculosis is the commonest cause, the blood being 
derived from an aneurysm in a pulmonary cavity, or from ulceration of a small vessel, 
or congestive processes around the early lesions. 

2. Chronic venous congestion, particularly in mitral stenosis. 

3. Bronchiectasis as a result of bleeding from granulation tissue or from ulcera- 
tion of the bronchiectatic walls. Latent bronchiectasis without sputum may cause 
recurrent haemoptysis (forme hemopiojque siche ) ; this is more common in upper lobe 
bronchiectasis. 

4. Inflammatory and destructive diseases of the lungs, air passages or pleura, 
such as pneumonia, broncho-pneumonia, espedaliy the influent variety, abscess 
and gangrene. Pneumoconiosis, streptotrichosis and ulceration of the larynx, trachea 
or bronchi from tuberculosis, gumma or new-growth may also be assodated with 
bsmoptysis. Breaking down of a caseous or calcareous bronchial gland is a rare 
cause, as also ts rupture of an empyema through a bronchus. 

5. Infarction ot the lun? from embolic or uirombotic obstruction, 

6. New-groNVths of the Tung, bronchi or mediastinal glands. 

7. An aortic aneurysm may cause liaemoptysis by “ weeping ” through an eroded 
bronchus, or by direct rupture, the latter being, of oiurse, immediately fatal. 

8. Traumatic causes.— Injury may cause hamoptysis, by fractured ribs wounding 
the lung, by contusion and by breaking down of healed tuberculous lesions. Heemo- 
pQ'sis occurs frequently in wounds of the chest, both penetrating and non-penetrating. 
A foreign body, such as a piece of shrapnel, may lie oonnaoc for years, and then cause 
recurrent hxmoptysis. 

9. Certain abnormal blood conditions, chiefly Icuksmia, purpura, htemophllla, 
scurvy, minor degrees of vitamin C dcfidcncy and occasionally pernicious anemia. 
HicmopQ’sIs occasionally occurs in the malignant spediic fevers, espedaliy small-pox 
and measles. 

10. Parasitic causes, such as pulmonary distomatosis and spirochxtosis, are com- 
mon in Asia but rare in Europe. Hydatid disease of the lung may cause repeated 
slight hamiorrbagcs. 

‘Vvcario'as — Sotat cast% «\ viomew have been regarded as vicai- 

ious menstruation, and this view dates back to Hippocrates. It is probable, however, 
that most cases are to be explained as due to leakage from obscure pulmonary lesions. 

12. Hxmoptysis occasionally occurs in apparently healthy persons. In some, 
with high systemic arterial tension, it is probable that the pulmonary arterial pressure 
is also raised, and the condition may be regarded as analogous to the epistaxw which 
occurs more commonly in such patients. S^etimes the hxmoptysis is due to leaking 
from an old arrested tuberculous lesion. 

13. Rupture of an hepatic abscess or hydatid cyst through the diaphragm into a 
bronchus is an occasional cause. 

14. Polyarteritis nodosa is a rare cause of pulmonary hxmorrhage. 

Spurious hxmoptysis is usually due to stumng of the saliva or the pharyngeal 
secretion with blood, generally derived from the gums, which are spongy and con- 
gested, often from early pyorrheea. The oooditton is common in anxmic girls, and 
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is, as a rule, observed in the morning. Hsmorrhage from an enlarged pharyngeal 
vein is often suggested as a cause, but is rarely seen. Hemorrhage after tooth extrac- 
tion, and staining of the mucus expectorated after epistaxls, are other causes of spurious 
hsmoptysis. 

Pathology. — From the list of causes it might be inferred that the origin of the 
blood differs in different cases. It maj’ come from the pulmonary or brondual vessels 
in pulmonary tuberculosis and other lung or bronchial conditions, and also in chronic 
venous congestion or infarction. It may come from the thoracic aorta direct, or from 
some of its oranches, in aneurysm and mediastinal ne^v-gronth, and from the hepatic 
vessels in abscess of the liver. In cases due to disease of the trachea and larynx it 
comes direct from the vessels supplying them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or blood-stained 
froth and mucus, and their walls may be stained in places. Dark-reddish areas of 
lobular distribution, due to inhaled blood, may be seen in various parts of the lungs, 
particularly at the bases. Sometimes this may induce bronchitic changes, described 
as hsmoptoic broncliitis. Careful search in cases of profuse hwmoptysis null usually 
reveal tlic source of the haemorrhage, and in pulmonary tuberculosis this is generally 
a ruptured aneur^’smal dilatation in a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In hmmoptj’sis, the patient often experiences a tickling in the 
throat, followed by a gush into the mouth with a salt taste, and on expectoration 
notices blood. The alarm and anxiety this occasions lead to restlessness and rapid 
action of the heart. If the bleeding is profuse, cough is freouent, and larw dots, 
together with liquid alkaline blood, may be expectorated to the extent of 20 or 30 
oz. in a few hours. The bleeding may cease temporarily, to recur at intervals for 
several days, until the patient becomes bbnehed, weak and syncopal, trith rapid, 
weak pulse. In any profuse hmmoptysis. death may occur in a few minutes, either 
from asphyxia or s^cope. In the former case, the blood, at first bright and arterial, 
is soon dark and frothed, while the patient becomes cj’anosed and livid. In slighter 
degrees of hremopt^'sis there may be onlv streaks, small clots or liquid blood mixed 
with ordinary sputum. After the actual bleeding has ceased, the sputum may be 
blood-stained for some days, owing to the expectoration of blood inhaled into other 
parts of tlic lungs. This can be recognbed by its colour, which varies from dark 
red to brown, owing to the changes undergone the blood pigment. 

Diagnosis. — ^Tms in\olve3 two problems — first the diflerentiation from hiraa- 
temesis and spurious hemoptysis, and secondly the recognition of the cause of the 
hemoirhagc. If the patient is seen at the time of the bleeding the first of these is 
easy. The nature of the blood, and its association %vith cough and possibly >rith 
pulmonary or cardiac signs, arc conclusive. "When the diagnosis has to be made upon 
tlic history given by the patient or by friends it may be difficult, especially in the 
absence of physical signs. 

In hsmatemesis there is frequently gastric pain and faintness before the vomiting, 
the Weird is setd io dari in «dnur, rven W-own Xmm ncid lurnwriiv ^ 

sometimes mixed with food. The fact that in hsemoptysis blood may be swallowed 
and subsequently vomited increases the dtfHcul^. Patients often give very dubious 
answers to questions as to whether the blood was coughed or vomited up. They 
should then be questioned as to whether sputum was brought up on the following 
day, and, if so, whether it was blood-stained. In cases of doubt the investigation of 
the pulmonary and abdominal physical Signs, when the patient’s condition permits, 
may decide the diagnosb. 

The utmost caution should be exerdsed to e.xclude tuberculosb before making 
a diagnosis of “ spurious bimoptysis ”. Only when there arc no pulmonary symp- 
toms, signs or radiographic indications, and when some obvious cause, such as anxmia 
or pyorrhcea, b found, b it safe to do so. 
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While distinguishing between the various causes of hasmoptj’sis it is well to 
regard and to treat it as due to pulmonary tuberculosis until some other cause is 
conclusively established. The sputum should be examined for tubercle bacilli on 
several occasions, the temperature recorded and the physical signs including radio* 
grapliic appearances most carefully u’atched. 

The presence of a valvular lesion, espedally mitral stenosis with signs of pulmon- 
arj’ engorgement, may render the cause of haemoptysis clear. When tuberculosis 
and cardiac disease can be excluded, a careful study of the history, the symptoms and 
signs, may throw Ught on the diagnosis or surest some investigation which will 
serve to establish it, e.g, examination of the sputum for parasites and hydatid booklets, 
the cytological examination of the blood and radiographic examination. 

In other cases, as in bronchiectasis, abscess or gangrene, the history, the physical 
signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis [fame tiche), the condition may 
be revealed only by lipiodol injection. 

Bronchoscopy may be of great value in revealing the presence of adenoma or 
cardnoma. Patients who have had a h®moptysis which Ijm eluded diagnosis must 
be kept under observation wth radiographic control. 

Prognosis. — Apart from haemoptysis due to aneurysm, which is rapidly fatal, 
or pulmonary tuberculosis, the immediate prognosis in cases of pulmonary hairaor- 
rhage is not unfavourable, even when it continues for da^^s. The ultimate prognosis 
depends upon the causc- 

Treatment.— This is so entirely dependent upon the cause and origin of the 
bleeding that reference should be made to the corresponding diseases. 


EMPHYSEMA OF THE LUNGS 

Emphysema of the lungs, or alveolar'ectasis, is a condition of distension of the 
alveoli; it is usually progressive and is assodated with deBnlte changes in the inter- 
alveolar walls. The following varieties are generally recognised — (1) large-lunged 
or hypertrophic; (2) small-lunged or atrophic; (3) compensatory ; (4) acute vesicular; 
and (5) acute interstitial emphysema. The last-named condition has no relation to 
true emphysema except in name, but will be described in this group for convenience. 


1. LARGE-LUNGED OR nYPERTBOPHIC EMPHYSEMA (SUBSTANTIVE OR 
IDIOPATIUC emphysema) 

This is a chronic affection and is usually bilateral. 

Etiology. — Predisposing causes. — It may occur at any age, even in childhood, 
hut h most ireqaea^y seen in middic and iate aduh iiSe. Jr h commoner in men 
than in women, probably because tliey arc more exposed to the conditions inducing 
it. Although not strictly hereditary, it often shows a familial incidence. Certain 
occupations arc credited with being concerned in its production, notably those in- 
volving violent or prolonged muscular effort vdth closed or partially dosed glottis, 
such as blowing wind instruments and lifung heavy weights. Dusty occupations 
also favour its onset by leading to bronchitis and a>ugh. 

The common exdu'^ cause seems to be the strain of prolonged and repeated 
cough, induced by chronic bronchitis, bronchiectasis, asthma, whooping-cough, 
cigarette smoke inhaling and other causes of irritation of the upper air passages. 

Pathology. — ^The pathogenesis of emphysema has been much debated and various 
explanations have been offered. (I) Primary degeneration theory. Villemm sug- 
gested that the essential lesion was a fatty degeneration of the alveolar walls, while 
Cohnheim belieir’ed that there was a congenital defect of the elastic tissue of the lung. 
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is, as a rule, observed in the morning. Hemorrhage from an enlarged pharyngeal 
vein is often suggested as a cause, but is rarely seen. Hsmorrhage after tooth extrac- 
tion, and staining of the mucus expectorated after eplstaxis, are other causes of spurious 
hiemoptysis. 

Pathology. — From the list of causes it might be inferred that the origin of the 
blood differs in different cases. It may coroe from the pulmonary or broncmal vessels 
in pulmonary tuberculosis and other lung or bronchial conditions, and also in chronic 
venous congestion or infarction. It ms^ come from the thoracic aorta direct, or from 
some of its branches, in aneurysm and mediastinal new-groivth, and from the hepatic 
vessels in abscess of the liver. In cases due to disease of the trachea and laryn.x it 
comes direct from the vessels supplying them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or blood-stained 
froth and mucus, and their tvalls may be stained in places. Dark-reddish areas of 
lobular distribution, due to inhaled blood, may be seen in various parts of the lungs, 
particularly at tlie bases. Sometimes this may induce bronchitic changes, described 
as hmmoptoic bronchitis. Careful search in cases of profuse hemoptysis •\vili usually 
reveal the source of the haemorrhage, and in pulmonary tuberculosis this is generally 
a ruptured aneurj'smal dilatation in a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In hsmoptj'sis, the patient often experiences a tickling in the 
throat, lollo^Ted by a gush into the mouth with a salt taste, and on expectoration 
notices blood. The alarm and anxictp thb oixasions lead to restlessness and rapid 
action of the heart. If the bleeding is profuse, cough is freauent, and large clots, 
together with liquid alkaline blood, may be expectorated to the extent of zQ or 30 
0 *. in a few hours. The bleeding may cease temporarily, to recur at intervals for 
several days, until the patient becomes blanched, weak and syncopal, with rapid, 
weak pulse. In any profuse hsmoptysb, death mav occur In a few minutes, either 
from asphyxia or sjmeope. In the former case, the blood, nt first bright and arterial, 
is soon dark and frotlied, wlillc the patient becomes cyanosecl and livid. In slighter 
degrees of hamoptysis there may be only streaks, small clots or liquid blood mixed 
with ordinary sputum. After the actual bleeding has ceased, the sputum may be 
blood-stainea for some days, owing to the expectoration of blood inhaled into other 
parts of the Iwwgs. This can he tecognised by its colour, Vihlch varies from dark 
red to brown, oiving to the changes undergone by the blood pigment. 

Diagnosis. — This involves two problems — &st the differentiation from hamia* 
temesis and spurious hsmoptysb, and secondly the recognition of the cause of the 
hamiorrhage. If the patient is seen at the time of the bleeding the first of these is 
easy. The nature of the blood, and its association with cough and possibly with 
pulmonary or cardiac signs, ate conclusive. "When the diagnosis has to be made upon 
the history given by the patient or by friends it may be difEcult, especially in the 
absence of physical signs. 

In hffimatemesis there b frequently gastric pain and faintness before the vomiting, 
ihe. blood Is odd in reaction, dirk in colons, oven brovm from icid'hrtraotin, and b 
sometimes mked with food. The fact that in hemoptysis blood may be swallowed 
and subsequently vomited increases the diSiculty. Patients often give very dubious 
answers to questions as to whether the blood was coughed or vomited up. They 
should then be questioned as to whether sputum was brought up on the following 
day, and, if so, whether it was blood-stained In cases of doubt the investigation of 
the pulmonary and abdominal physical signs, when the patient’s condition permits, 
may decide the diagnosb. 

The utmost caution should be exerdaed to exclude tuberculosis before making 
a diagnosis of “ spurious hsmoptj'sis ”. Only when there arc no pulmonary symp- 
toms, signs or radiographic indications, and when some obvious cause, such as ansemia 
or pyorrhcca, b found, bit safe to do so. 
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is common, and is to some extent a measure of the degree of emphysema. Varying 
degrees of polycythajmia may be obserrod. The patient may walk about with a 
more extreme degree of cyanosis than in any other condition except congenital heart 
disease. Clubbing of the fingers of moderate degree is common. Cough is usually 
due to the assodated bronchitis, and is worse in dhe ^vinter and in foggy weather. It 
is frequent, noisy and often hacking and paroxysmal. Expectoration is also the 
result of the brondiial catarrh, and varies from a few grey mucoid pellets to copious 
muco-pus. 

The chest is enlarged, particularly in the antero-posterior diameter, the upper 
thoradc spine is rounded and kyphotic, the sternum protrudes forward, and the 
angle of Louis is prominent, the general effect being the so-called barrel-shaped chest. 
The ribs run forward more horiaontally and the btercostal spaces are wider than 
normal, the chest being as a whole in the inspiratory position. The respiratory 
movements are much restricted, the patient elevating the rigid thorax with little 
expansion on taking a deep breath, so that the inspiratory increase at the level of the 
nipples may be only | to 1 inch instead of the normal to 3 for an adult. There 
is often filling and even bulging of the supra-davicular hollow, while the neck appears 
short, the stemomastoids stand out, and the jugular veins are full. A zone of dilated 
venules, the “ emphysematous girdle ”, is often present along the line of the costal 
attachment of the diaphragm, but is not pathognomonic. The cardiac impulse is 
not visible, as a rule, and may only be felt with difficulty, but ejiigastric pulsation 
is usually apparent. Vocal fremitus is dinunished, and the percussion note is hyper- 
resonant. %e superficial cardiac dullness is greatly diminished or even absent, and 
the lower limit of pulmonary resonance may extend to the costal margin, back and 
front, the hepatic dullness being encroached on or obliterated. 

It is said that in bullous emphysema the breath-sounds are harsh over the outer 
part of the upper lobes in front, and xveak at the bases. In general emphysema the 
oreath-SQunds are weak everyivhere, inspiration is short and expiration is greatly 
prolonged. A loud rumbling, from contraction of the thoracic muscles, may entirely 
obscure the breath-sounds. A few fine bubbling r^es may be heard at the bases 
or at the sternal margins. If bronchitis is present, scattered rhonchi may be audible. 
Vocal resonance is generally slightly diminished. The heart-sounds are weak and 
d^tant, and in late stages a tricuspid systolic murmur may develop. The ** vital 
capacity '' of the lungs, measured by a spirometer, is often reduced to one-half or 
less, ^diographic examination shows increased extent, and undue translucency of 
the lung tissue. It shows tiie diaphragm lower in position and flattened, and the 
costophrenic angle widened. The liver is sometimes palpable, possibly from down- 
ward displacement by the bulky lung. The spleen may also be depressed and palpable. 

Complications. — Bronchitis is the commonest, and often causes a vicious drcle. 
Asthmatic attacks, so-called bronchial asthma are common in later stages ; on 
the other hand, spasmodic asthma xazy be the cause of the emphysema, Pneumo- 
thorax and interstitial emphysema may occur from rupture of the bull®, although 
these accidents are relatively rare or perhaps relatively rarely diagnosed since the 
difficulties of diagnosis in these cases are obnous. Pneumothorax is a common com- 
plication of the severe emphysema of advanced pneumoconiosis. Pulmonary tuber- 
culosis is an occasional complication of emphysema, which, contrary to popular 
opinion, is not antagonistic to it, although it may mask and obscure the early stages. 
Right-sided cardiac failure, %vith its train of consecutive changes, is a late and often 
terminal complication. 

Diagnosis. — ^This is never difficult in advanced cases. The slighter degrees 
may be more difficult, and the diagnosis is then largely a matter of inference from 
the association of chronic cough and dyspntca, with physical signs of hyper-resonance 
and prolonged expiration. 

Confusion may occasionally arise with pneumothorax and pulmonary tuberculosis. 
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(2) The inspiratory theory, first suggested by Laennec and developed by Galrdner 
postulates the force of inspiration as the distending agent. (3) The expiratory theory, 
first enunciated by Mendelssohn, was mdependcnuy brought for^-ard and established 
by Jenner. The distension of the al^’coli is r^rdcd as due to the effect of forced 
expiration and cough. Jenner pointed out the special and early involvement of the 
apices, the anterior and lower margins of the lungs; in other words, the parts least 
supported by the thoracic cage. (4) Freund regarded the changes in the lungs as 
secondary to calcification of the costal cartilages, the chest becoming fixed in the 
inspiratory position and the lung permanently expanded in consequence. Christie 
in an analysis of these and other theories concludes that there are probably three 
factors of importance : inflation of the lungs caused by obstruction to expiration; 
loss of elasticity due to the stress and strain of coughing in asthma ; lowered resistance 
of the lung to wear-and-tear varying from person to person and becoming progres- 
sively lower with advancing age. 

The characteristic conformation of the chest is usually apparent (see Symptoms), 
the costal cartilages are often calcified, and on opening ^e thorax post mortem, tlie 
lungs bulge instead of retracting, so that the pericardium may be almost completely 
obscured. They are pale in colour, even in town-dwellers, a condition called aloinism 
of the lung by Virchow. They are soft and pit on pressure, and, as described by 
Laennec, give the sensation of a down pillow. The surface of the lung under the 
pleura shows a finely vesicular appearance, due to the distension of the alveoli, the 
vesicles often being nearly as large as pins’ heads. Not infrequently large buUx or 
blister-Iihe protuberances, varying in size from a pea to a Spanish olive, occasionally 
much larger, may be seen projecting from the surface, particularly at the apices and 
margins. These bulls when incised show fine fibrous bands crossing them, the 
remains of intcr-alveolar %valls and of atrophied blood vessels. It was formerly 
customary to refer to such cases as bullous or marginal emphysema and to describe 
those in which the dilatation is less obvious but more widelv diffused as general 
emphysema; but the conditions are so commonly associated together in varying 
degrees that little is gained by so doing. On section the lungs are pale and dry, 
except at the bases, where there is frequently some cedema in advanced cases. The 
bronchi may show some general dilatation. When bronchitis coexists, muco-pus 
can be squeezed from the cross-sections of these tubes. As pointed out by Fowier, 
pleural adhesion is relatively uncommon. The infundibula and alveoli are dilated, 
and the inter-alveolar walls are thin and atrophic, even disappearing wholly or in 
part. The distension and coalescence of adjacent alveoli result in the formation of 
bulte. The calibre of the pulmonary capillaries is diminished by stretching of 
alveolar walls, and where atrophy of the inter-alveolar septa occurs the capillaries 
are destroyed. These two processes result in a considerable diminution in the total 
aerating surface, and cause the dyspnea and cyanosis characteristic of the disease. 
Moreover, the normal anastomoses between the terminal bronchial and pulmonary 
capillaries increase considerably, and some of the blood in the latter may therefore 
fan to reach tiue aiveoYi and so escape aeration. Atrophic changes in the elastic tosut 
have been described. In order to maintain the circulation through the diminished 
capillary area, the right ventricle hypertrophies and the resultant raised blood pressure 
somcrimes induces atheroma of the pulmonary artery, ^nphysema being a pro- 
gressive lesion, and the defective aeration of the blood perhaps interfering with the 
nutrition of the heart muscle, cardiac failure eventually ensues, causing tricuspid 
regurgitation, engorgement of the right auricle, and the visceral effects of venous 
engorgement, such as “ nutmeg ” liver. 

Symptoms. — Dyspnosa of varying degree is the most characteristic symptom. 
In uncomplicated cases of moderate extent it is only present on exertion, unless 
bronchitis coexists. In advanced emplmema, dyspnoea is marked and becomw 
extreme in the bronchitic or “ asthmatic ” attacks and in foggy weather. Cyanosis 


EMPHYSEMA OF THE LUNGS 


999 

is common, and is to some extent a measure of the degree of emphysema. Varying 
degrees of polycythajmia may be observed. The patient may walk about with a 
more extreme degree of cyanosis than in any other condition except congenital heart 
disease. Clubbing of the fingers of moderate degree is common. Cough is usually 
due to the assodated bronchitis, and is worse in the winter and in foggy weather. It 
is frequent, noisy and often hacking and paroxysmal. Expectoration is also the 
result of the bronchial catarrh, and varies from a few grey mucoid pellets to copious 
muco-pus. 

The chest is enlarged, particularly in the antero*posterior diameter, the upper 
thoradc spine is rounded and kyphotic, the sternum protrudes forward, and the 
angle of Louis is prominent, the general effect being the so-called barrel-shaped chest. 
The ribs run forxs-ard more horizontally and the intercostal spaces are wider than 
normal, the chest being as a whole in the Inspiratory position. The respiratory 
movements arc much restricted, the patient elevating the rigid thorax with little 
expansion on taking a deep breaA, so that the inspiratory increase at the level of the 
nipples may be only ^ to 1 inch Instead of the normal 2^ to 3 for an adult. There 
is often filling and m’cn bulging of the supra-clavicular hollow, while the neck appears 
short, the stemomastoids stand out, and the jugular veins are full. A zone of duated 
venules, the “ emphpematous girdle ”, is often present along the line of the costal 
attachment of the diaphragm, but is not pathognomonic. The cardiac impulse is 
not visible, as a rule, and may only be felt with difficulty, but epigastric pulsation 
is usually apparent. Vocal fremitus is diminished, and the percussion note is hyper- 
resonant. The superfidal cardiac dullness is greatly diminished or even absent; and 
the lower limit of pulmonary' resonance may extend to the costal margin, back and 
front, the hepatic dullness being encroached on or obliterated. 

It is said that in bullous emphysema the breath-sounds are harsh over the outer 
part of the upper lobes in front, and weak at the bases. In general emphysema the 
breath-sounds are weak everywhere, inspiration is short and expiration is greatly 
prolonged. A loud rumbling, from contraction of the thoracic muscles, may entirely 
obscure the breath-sounds. A few fine bubbling rdles may be heard at the bases 
or at the sternal margins. If bronchitis is present, scattered rhonchi may be audible. 
Vocal resonance is generally slightly diounished. The heart-sounds are weak and 
distant, and in late stages a tricuspid systolic murmur may develop. The ” vital 
capadty ” of the lungs, measured by a spirometer, is often reducea to one-half or 
less, ^diographic examination shows increased extent, and undue transluccncy of 
the lung tissue. It sliows the diaphragm lower in position and flattened, and the 
costophrenic angle wdened. The liver is sometimes palpable, possibly from down- 
i^'ard displacement by the bulky lung. The spleen may also be depressed and palpable. 

Complications. — Bronclutis is the commonest, and often causes a vicious circle. 
Asthmatic attach, so-called ” bronchial asthma ”, arc common in later stages ; on 
the other hand, spasmodic asthma may be the cause of the emphysema. Paeumo- 
thorax and interstitial emphysema may occur from rupture of the buUse, although 
these accidents are relatively rare or perhaps relatively rarely diagnosed since the 
difficulties of diagnosb in these cases arc obvious. Pneumothorax is a common com- 
plication of the severe emphysema of advanced pneumoconiosis. Pulmonary tuber- 
culosis is an occasional complication of emphysema, which, contrary to popular 
opinion, is not antagonistic to it, although it may mask and obscure the early stages. 
Right-sided cardiac failure, with its train of consecutive changes, is a late and often 
terminal complication. 

Diagnosis. — This is never ^fficult in advanced cases. The slighter degrees 
may be more difficult, and the diagnosis is then largely a matter of inference from 
the association of chronic cough and dyspntea, vrith physical signs of hyper-resonance 
and prolonged expiration. 

Confusion may occasionally arise with pneumothorax and pulmonary tuberculosis. 
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Careful record of the symptoms and Bigos and the investigation of the sputum gener- 
ally suffice to distinguish these conditions. In doubtful cases radiography will assist. 

Course. — Emphysema is progresave, unless the cause is removed or the effects 
of the disease are mitigated by residence in a warm, dry climate, especially in the 
winter. Conversely, residence in unsuitable districts, persistence in detrimental 
employment, and repeated attacks of bronchitis accelerate its course. 

Prognosis. — ^This depends upon the degree of emphysema and the circumstances 
of the patient. If progressive, it exerts an increasingly crippling effect, and it certainly 
shortens life under urban conditions. A “ vital capacity ’ of less than SO per cent 
of the normal is of serious import. The advent of severe bronchitis or of cardiac 
complications may affect tlie prognosis gravely. 

Treatment — Emphysema may be airestw but cannot be cured. Attention must 
be directed to prevention of the causes of chronic cough and increased intra-alvcolar 
tension. In any person with hereditary tendency to emphysema or to wntcr cough, 
the questions of occupation and place of residence should be carefully considered. 
When the disease is established, the patient, if in a position to afford it, should spend 
the winter in a warm, more equable dimate, cither abroad or at the south-west coast 
of England. 

Various attempts have been made to increase the respiratory ventilation of the 
!un« by deflation. 'ITie most generally used metliocl is by the use of a well-fitting 
ahcmminal belt to raise the diaphragm. Efforts in the same direction have been made 
by pneumoperitoneum and even pneumothorax. Their justification is doubtful. 

Expiration breathiog exercises are of general application and quite impreuive 
results can be obtained by their use prodoed the chest wall is not completely rigid. 
Even in these cases diaphragmatic movement can be increased. 

Tlie diet should be simple and easily digestible, especially in the later stages. 
If there is spasmodic dy5pn<sa or asthma, no late meal should be permitted. Clothing 
should be warm, but the excess of under-cansents, often worn in fear of chill, is 
harmful. Patients should avoid those who have colds and should themselves stay in 
bed at the first sign of such an infection in themselves. 

In other respecte treatment is laigely symptomatic. In acute bronchitic attacks 
the measures to be adopted are in no way different from those in bronchitis un- 
complicated by emphysema. In the more chronic bronchitis so commonly present 
in the winter, iodides with alkalis and balsamic expectorants seem beneficial. ^Vhen 
asthma or paroxysmal dyspnoa occurs, antispasmodic drugs and measures similar 
to those used in spasmodic asthma may be employed. When cardiac failure super- 
venes, the appropriate treatment must be vigorously applied. If there is marked 
cyanosis and venous engorgement, oxj^co administration and diuretic drugs may be 
employed, and digitalis administered; any associated pulmonary Infection, even 
bronchitis, requires energetic treatment ■with the appropriate antibiotic; broncho- 
spasm should be treated with antispasmodics. 

2. SMALL-LUNGED EMPHYSEMA (ATROPHIC OR SENILE EMPHYSEMA) 

/Etiology. — This condition occurs in old age and forms part of the general atrophy 
of the tissues. 

Pathology. — The alveolar walls become thinned and ffisappear, ao that adjacent 
alveoli coalesce. The condition is primarily atrophic, and therefore differs from 
true emphysema, although the result is to produce a diminished area for aeration. 
Post mortem the lungs are small and do not bulge or obscure the pericardium. They 
are often deeply pigmented, and are more spongy than normal, but although bullse 
occur they are small. On section the lung tissue b bloodless and friable. The bronchi 
may be slightly dilated and show catarrl^ dianges. 

Symptoms. — ^These are slight and are masked by the cnfecblement due to the 
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general atrophy and debility. There is shortness of breath only on exertion, or on 
exacerbation of the chronic bronchitis which « frequently present. The chest is 
small, flat and thinly covered, the movements are poor and there is elevation of the 
chest as a whole, with poor expansion. Kountx and Alexander maintain that there 
is very little diminution in vital capad^, that the movements of the diaphragm are 
increased and that the intervertebral disks are abnormal. There is little cyanosis, 
and no dubbing. The vocal fremitus is unaltered or slightly diminished. The 
percussion note is hyper-resonant, but there is no encroachment on the cardiac and 
hepatic areas of dullness. Breath-sounds are weal, and there is but little prolongation 
of expiration. Rhonchi and riles may be heard, espedally if bronchitis is present, 
or if the heart U failing. 

Diagnosis. — The condition is generally so obvious that no difficulty arises. 

Treatment. — This is chiefly a matter of careful regimen and diet, with treat- 
ment of co-existing bronchitis or cardiac failure. 


3. COMPENSATORY EMPHYSEMA (LOCALISED OR SECONDARY EMPHYSEMA) 

/Etiology. — Localised emphi-sema is a s^uel to some process indudng collapse, 
contraction or destruction of areas of lung tissue. It may be lobular in d^tribution 
in bronchitis, broncho-pneumonia, tuberculosis and diphtheria. It may affect one 
or more lobes, or the whole of one lung, espedally in cases of fibrosis following tuber- 
culosis, pneumonia, chronic pleural effusion and empyema. 

Pathology. — It is generally conceded that the inspiratoty theory of Lacnnec and 
Gairdoer satisfactorily explains the genesis of this condition. When shrin^ge of 
an area of lung occurs, the chest wdl may fall in if there is pleural adhesion, but 
otherwise inspiration tends to expand the normal parts of the lungs. None the less, 
it must be admitted that the expiratory strain of cough may assist in its production. 

Although it may be compensatoir and physiologic^ st its inception, it is doubtfiil 
whether a true hypertrophy takes place after adolescence. In any case it soon leads 
to atrophy of the alveolar as m true emphysema, and thus becomes pathological 

and harrnful. Post mortem the condition may be found in an upper lobe around 
contracted scarred lung tissue, or in a loner lobe when the upper lobe is contracted 
or disorganised. In cases where one lung is fibroid and contracted, compensatory 
emphysema may be found throughout the sound lung. The resulting adaptations 
caused by enlargement of one part and shrinking of another may produce some 
striking displacements, the lower lobe extending upwards nearly to the clavicle, or 
the anterior margin of the sound lung crossing the mid-line. The general appear- 
ances are closely similar to those of ordinary emphysema, except that bulhe do not 
occur, at any rate until the process is advanced and defirutely pathological. 

Symptoms.— This condition does not produce symptoms that can be differ- 
entiated from those of the primary disease. When it affects a lobe or the whole of 
one lung, there is hyper-resonance over the area involved, which often contrasts 
strikingly with the dullness due to the primary lesion. The hyper-resonance may 
extend across the sternum and even for an inch or more beyond it. The heart is 
displaced towards the side where fibrosis is in progress. Vocal fremitus and vocal 
resonance arc little altered, but may be increased at nrat and subsequently diminished. 
In the early stages, when there is alveolar dilatation without degenerative mural 
changes, the breath-sounds are exaggerated, harsh or puerile, but when such processes 
develop, they become w’cak and mere are indications of dyspnea and ttyanosis on 
exertion. 

Diagnosis. — ^This is easy, owing to the difference between the diseased and 
" compensatory areas, and to the indications of contraction and displacement. 

Treatment — No special treatment apart from that of the primary condition is 
required. 
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4. ACUTE YESICDCAR EMPHYSEMA 

Although custom has included this condition with emphysema, it is in reality 
only a temporary acute distension of the alveoli resulting from any condition causing 
wieJespread obstruction of the smaller bronchi. It is sometimes observed after deaw 
in cases of acute broncliitls, whooping-cough or asphyxia and in anaphylactic shock, 
and its existence may be inferred in severe asthma. Post mortem the lungs are 
bulky and the alveoH distended. 

I’he symptoms are dependent upon the primary condition, although dyspncea 
is invariably present. The chest is found to be fully expanded, the vocal fremitus 
is diminished, the percussion note is hyper-resonant, and the breath-sounds vary 
with the condition inducing it In cases due to asthma, the injection of a few minlm-i 
of adrenaline often produces visible deflation and helps to differentiate It from 
hypertrophic emphysema. 

5, ACUTE INTERSTITIAL EMPHYSEMA 

In acute interstitial emphysema air is present in the stroma of the lungs, and in 
the subpleural connective tissues. It may follow external trauma, such as fractured 
ribs, or wounds penetrating the lungs. The alveoli may rupture with violent expira- 
tory efforts, as occur in whooping-cough or influenzal broncho-pneumonia. It may 
occur in diphtheria. The air sometimes tracks olong the pulmonary roots to the 
mediastinum, and appearing in the neck or on the chest-wul gives rise to surgical 
emphysema. 

Post mottem, subpleural bull* be seen containing air, and on section of the 
lung minute air bubbles may be found in the inter-alveolar connective tissue. A 
diagnosis cannot be made unless the physical signs of surgical emphysema are present. 
The air is usually completely absorbed, and a perfect recovery takes place. Xo special 
treatment is required beyond keeping the patient at rest, and giving sedative drugs 
to allay cough. 


ABSCESS OF THE LUNG 

DeGnition. — Abscess of the lung includes any circumscribed collection of pus 
formed in the lung tissue, but softened tuberculous areas and bronchiectatic accumu- 
lations are usually excluded, 

Etiology . — Predisposing causes , — ^These include any diseases producing general 
cachexia or malnutrition, notably diabetes and chronic alcoholism, also any conditions 
leading to diminished resistance locally in the lung, such as injury, disease or exposure. 

Exciting causes . — These are pyogenic organisms, which reacm the lung by mhala- 
tion, by extension from adjacent suppurative processes, or by the blood-stream, cither 
directly or in septic emboli. The common organisms found are streptococci, staphy- 
lococci, the pneumococcus, Friedlander's pneumo-bacillus, Cl. tcelchii and nact. 
coli — sometimes acting in conjunction with putrefactive bacteria. Spirochretes, F. 
fusiformis and other anaerobic organisms arc often present, especially after rupture 
has occurred. Pulmonary abscess may form under the following conditions : 

(1) After inhalation of foreign material into a bronchus. This may be a foreign 
body, or may occur in association with septic conditions in the nose, naso-pharynx 
and larynx, or during and after operations in these regions. These are referred to as 
inhalation abscesses, though some post-operative cases are regarded as due to embolism 
and not to inhalation. (2) As a result of lobaz or lobular pneumonia, especially after 
the deglutition and aspiration varieties of the latter. Such abscesses are sometime 
called meta-pneumomc. (3J Embolic causes — in pyasroia, or following on septic 
pulmonary emboli due to nght-sided sqjtie endocarditis, or derived from distant 
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septic processes, such as otitia media, and infectix'c thrombo-phlebitis. Amosbic 
abscess occurs occasioxiaHy after dysentery, and pulmonary abscess may be found as 
a rare complication of enteric fever. (4) From infection of the lung tissue due to 
spread from adjacent disease. This may occur in bronchiectasis, in ulcerating new 
growths of the lung, bronchi, oesophagus or mediastinal glands, in caries of the 
vertebrx or ribs, and in suppurating mediastinal glands. Rupture of an empyema, 
of a subphrenic abscess, of a liver abscess, or of infected hydatid cysts of the lung 
or liver may also lead to pulmonary suppuration- Ten per cent, of cases of abscess 
are due to new growths. (5) As a sequel of perforating toest wounds, or of fractured 
ribs piercing the lung. 

Pathology. — ^Abscess of the lung is generally single and basic when consequent 
on pneumoma, whereas embolic abscesses arc often small and multiple and may be 
found in any part of the lung. Abscesses due to extension from adjacent disease are 
generally solitary, and are often large and irregular. The trails of acute abscesses 
are generally formed of congested and OKlematous lung tissue, or of a zone of un- 
resolved pneumonia. Sm(% acute abscesses commonly rupture quickly into a bronchus, 
a fibrous capsule is unusual, but in chronic abscess there is often considerable fibroid 
change in the neighbouring lung tissue. The pleura may become involved over 
superficial abscesses, leading to empyema, or to pyo-pneumothorax if rupture follow's. 

Symptoms. — ^Abscess may develop insidiously, with comparatively slight symp- 
toms. More commonly they are an intensification of those due to the primary or 
antecedent condition. The patient often appears seriously ill, the fever becomes of 
septic type, remittent or intermittent in character, and of a high range. Rigors and 
sweating are common. Clubbed fingers are a characteristic and early sign. The 
pulmonarj^ symptoms at first may be only slight cough with scanty muco-purulent 
expectoration. Dvspno:! may be present and pain of acute character develops if 
the pleura is involved. Hsmoptysis occurs in 70 per cent, of cases of abscess. A 
considerable leucocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may be offensive, even before rupture into a bronchus occurs, followed by 
the sudden expectoration of a large quantity of pus. The pus is sometimes unpleasant 
or offensive-smelling, but has not the extreme fetor of gangrene. Microscopical 
investigation will demonstrate the presence of pulmonary debris, especially emtic 
tissue, together wth pus cells and micro-otyanbms. After the expectoration of the 
pus, the temperature usually falls and the general condition of the patient is much 
improved, though cough and expectoration persist. In chronic cases after rupture 
the temperature may become irregular and periodic, a few days of normal temperature 
being followed by a period of fever and later by increased expectoration. The phixlcal 
signs in a deep-seated or small abscess are often inconspicuous, and comprise slight 
dullness over a snull area, weak breath-sounds and possibly a few rSles in the surround- 
ing infiltrated or osdematous lung tissue. With a large or a superficial abscess, the 
sigas before rupture irtsy be those of consr^dsted or coilspssd lung. After ei’scust'ion 
occurs, the characteristic signs of excaratioo usually dei'dop at once. In multiple 
embolic abscesses the signs arc usually those of disseminated broncho-pneumonia, 
and in multiple abscesses due to staphylococcal infection widespread diff ise opadties 
may be apparent on radiographic examination. These rapidly develop into cavities 
either empty or with a fluid level. They may be mistaken for lung cysts owing to 
their thin walls. 

Complications and Sequete.— The commonest implication is dry pleurisy. 
This may progress to empyema, or to pjxj-pneumothorax, if rupture into the pleura 
occurs. In some cases mediastinitis or pericarditis may develop. Gangrene is de- 
scribed, but is a rare sequel. Metastatic abscessca may be produced in other parts 
of the body, especially in the brain, and meningitis is a rare and serious complication. 
The most important sequela: are fibrosis of me lung, with bronchiectasis, pleural 
adhesion and rarely indurative mediastinids. 
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Diagnosis. — This is difficult before rupture into a bronchus, but abscess may 
be suspected from the gravity of the aymptona in relation to the history and signs, 
especially if Icucocytosis and fetor of the breath arc present. Radiographic cjcamination 
may be helpful, by demonstrating a localised shadow before rupture, and excavation 
afterwards, and also by establishing the situation of the abscess. A fluid level can 
often be seen in films taken in the erect position, although a fluid level may sometimes 
be more obvious if the patient is radiographed Wng on one or other side or tilted to 
one side. The sudden expectoration of pus, followed by retrogression of symptoms 
and signs of excavation is very suggestive of abscess. Alter rupture has occurred the 
differential diagnosis has to be considered from : 

1. Interhhar empyema . — ^This may be very difficult or even impossible. In this 
condition the signs are generally most marked in the region of an interlobar septum, 
there may be some cardiac displacement, and the sputum, though purulent, does not 
contain elastic tissue, 

2. Rronelueefosu. — ^The history, the characteristic cough and sputum, and the 
variation of the physical signs with the state of the cavity usually suffice to distinguish 
this condition. A lipiodol or Neo-Hydriol bronchogram will distinguish in doubtful 
cases, since the oil docs not, as a rule, enter abscess cavities and the appearances in 
bronchiectasis are characteristic. 

3. Gangrene of the lung . — ^This is a distinction with little difference cjrcept that 
gangrene is a suppuration of the lung that has not localised. The extreme gravity 
of the patient’s general condition and the horrible fetor of the breath and sputum 
are the most characteristic features of gangrene. 

4. Tuherculotu execration,— The history, the distribution of the signs and the 
characters of the sputum, including the presence of tubercle bacilli, are the distin* 
guishii^ indications. 

5. Purulent Aronc/iitir.— The history, the sridespread physical signs and the absence 
of elastic tissue from the sputum usually serve to establish the diagnosis, and lipiodol 
or Neo-Hydriol investigations may be helphil. 

In multiple or pyasmic abscesses, it Is often impossible to recognise the condition, 
though it may be suspected from the severity of the symptoms and signs. In any 
doubtful case radiographic examination or tomography should be carried out, if the 
condition of the patient permits. The possibility of malignant groivth as a cause of 
abscess should be borne in mind and, when necessary, bronchoscopy as well as lipiodol 
investigation carried out. Exploratory puncture as a means of diagnosis is dangerous 
and should be avoided. 

Prognosis. — The prognosis though grave in many cases is better than might be 
anticipated and has been much improved by modem treatment. Pyiemic abscesses 
have a more serious prognosis except when staphylococcal, which sometimes improved 
spontaneously even before the days of antibiotics. 

Treatment. — Penicillin should be given in doses of 1 to 2 million units daily 
as soon as the diagnosis is made. IVben sputum from the abscess is available the 
sensidvity of the various organisms should be tested in ease any of them are penicillin 
resistant hut are sensitive to streptomycin, chloramphenicol, chlortctracyclinc or other 
antibiotics. A careful record of the daily amount of sputum must be started and the 
patient given postural drainage in the position appropriate to the site of the abscess. 

The posturing must be kept up for as prolonged periods as possible. Special 
beds on frames make prolonged postural dramage more effective and more comfort- 
able. Tapotage over the abscess in the correct postural position helps drainage of 
the abscess and breathing exercises should be combined with the postural drainage. 
Once the abscess has started to discharge, diminution in the measured amount of 
sputum should be accompanied by Improvement in the clinical condition. If if is 
not, the drainage is imperfect. Improvement must be correlated with radiological 
changes. 
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In a considerable number of cases recovery takes place -with penicillin and postural 
drainage alone. 

If m spite of postural drainage and the use of suitable antibiotics, there is no 
steady progress of improvement from week to week, surgical intervention is called 
for. The operation of choice in these cases used to be external drainage after the 
sealing off of the pleura. Resection, however, is more effective when the localisation 
of the abscess renders the procedure possible. 

Bronchoscopic drainage has its advocates and its successes, but it has little advan- 
tage if any over postural drainage, except that it is sometimes successful by maldng 
the patient cough. Artificial pneumothorax is never advisable in these cases owing 
to the imminent danger of pyo-pneumothorax. 


GANGRENE OF THE LUNG 

In this condition localised or difiuse areas of lung tissue undergo putrefactive 
necrosis. 

etiology. — Predisposing causes. — These include old age, over-indulgence in 
alcohol, general debility, diabetes and insanity. In certain rare cases, especially 
after broncho-pneumonia complicating measles, gangrene of the lung is met with 
in children. 

Exciting causes and assoaaied conditions. — ^These are, in the main, identical with 
those of pulmonary abscess (sec p. 1002). In addition, the pressure of aneurysm or 
of aew-growth on branches of the polmonary artery may Jead to gangrene. The 
causal organisms are also very simuar to those found in abscess of the lung, and 
include staphylococci, streptococci, sarcin*, the Microeoecus tetrogenus, Bad. coff, 
Ps, pyocyanea, F. fusi/ormu with its assodated spirochaste, and various anaerobes. 
Some of these organisms yield putrefactive products, with the liberation of phenol, 
indole and skatole compounds. 

Pathology.— It is not quite clear what are the factors determining whether 
abscess or gangrene occurs in an infected area of lung. Doubtless the general resist- 
ance of the body, the degree of local vascular disturbance and the virulence of the 
infecting organisms all play their part. Laennec first described the two varieties of 
gangrene, the circumsenbed and the spreading or difiuse. Around the former there 
arc indications of a line of demarcation, formed by congested lung tissue, which may 
present the appearance of red hepatisation. The surrounding lung tissue is invariably 
somewhat ceoematoiis. The gangrenous area is soft and pulpy, and its colour varies 
from reddish brown to greenish blai^. As tlie necrosis advances, putrefactive lique- 
faction occurs, with the formation of a horribly reeking fluid, containing shreds and 
masses of necrotic lung tissue. When this is discharged, excavation results, and 
isolated vessels may be seen running across the resulting cavity, the walls of which 
are rough and covered with fetid pus. The diffuse variety of gangrene is less common ; 
there is no attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the overlying pleura is intensely inflamed, and 
empyema or pyo-pneumothorax may be product. 

Symptoms. — ^These are similar to those occurring in abscess of the lung, but are 
more acute. The patient is desperately ill, rigors are more common and sweating 
is more profuse. The breath has a peculiar fetor, which, on account of the presence 
of the skatole group of putrefactive products in the gangrenous lung, has an almost 
fecal odour. The sputum is intensely offensit'O, and on standing separates into three 
layers, similar to those of the expectoration in cases of bronchiectasis. Elastic tissue 
is usually present. Hjsmoptysis is not infrequent and may prove fatal. In rare 
cases gangrene is not accompanied by fetid e^ectoration, especially when developing 
in the insane, in young cmldren, and in diabetics, or after pulmonary embolism. 
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The physical signs closely resemble those present in cases of pulmonary abscess, and 
are tnose of consolidation before liquefaction occurs, and oi excavation after^vards. 
The signs of the antecedent condition such as bronchiectasis, aneurysm or malignant 
disease may also be present. 

Complications and Sequelae. — ^These are similar to those met witli in pul- 
monary abscess, but o\ving to the rapid course and greater fatality of gangrene, they 
are not so common. Cerebral abscess may occur. 

Diagnosis. — ^The differential diagnosis is as for pulmonary abscess, the dis- 
tinguismng features being the extremely cridcal condition of u)e patient and the 
revolting retor of the breath and expectoration. Radiographic examination may give 
great assistance if the patient's condition permits it to be made. 

Course. — ^The course is usually rapid, unless the diseased area is small and 
circumscribed. In rare cases of localised gangrene of small extent, resolution and 
subsequent fibrosis occur. 

Prognosis. — This is always extremely grave, though a few cases of localised 
gangrene recover spontaneously. The prognosis is improved bp early operation in 
suitable cases. The outlook is said to be worse if the condition is apii^, and diffuse 
gangrene is invariably fatal. 

Treatment. — Operation is indicated when the general condition of the patient 
permits, if the gangrenous area can be localised by physical signs or radiographic 
examination. Exploratory puncture should not be carried out. The other operative 
procedures are similar to those for abscess of the lung. Operation is contraindicated 
in cases of diffuse gangrene. The medical treatment is in all respects similar to that 
for pulmonary abscess. Injections of neo-arsphenamine. in doses of 0-3 jg., have 
given good results, especially in cases due to fuso-spirochxtosis. The sensitivi^ of 
the organisms in the sputum to the various antibiotics should be determined, and the 
appropriate antibiotic given. 


PULMONARY FIBROSIS 

Syconyms.— Fibroid Disease of the Lung; Chronic Interstitial Pneumonia; 
Cirrhosis of the Lung. 

rvg fini tton. — Pulmonary fibrosis is a late sequel of many acute and chronic 
inflammatory or irritative processes affecting the bronchi, lungs and plcur». It is 
therefore rather of pathological than of chnical interest, and in no sense constitutes 
a separate disease, although the end-results are remarkably similar in different forms. 
It is desenbed here partly in deference to tradition, and pamy to point out the methods 
of diagnosis between die various causes producing such stAkingly similar effects. 

Etiology. — (1) The commonest cause is pulmonary tuberculosis, particularly 
the fibroid and fibro-caseous varieties. (2) The group of pneumoconioses contributes 
a considerable number of cases, and possibly some varieties of gas poisoning may 
induce fibroid changes. O) Broncho-pneumonic processes, particularly the forms 
associated with measles and whooping-cough, nuy be followed by widespread fibrosis, 
especially in children. (4^ Although fibroid induration is commonly described as a 
sequel of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, such as 
that produced by syphilis, leprosy, glanders or actinomycosis. Similarly it occurs 
about infarcts, pulmonary abscesses and parasitic cysts. (6) Chronic venous con- 
gestion, if prolonged, leads to fibroid change, which is referred to as “ brown indura- 
tion ". This is usually of moderate degree and does not affect the clinical manifesta- 
tions. (7) Chronic pleural affections, particularly those leading to adhesions or causing 
pulmonary collapse, may induce fibroid dunges within the lung, and these forms 
are described as “ pleurogenous cirrhosis (8) Any condition causing obstruction 
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of a bronchus and leading either to collapse or to bronchiectasis may, if long con- 
tinued, cause fibrosis of the corresponding lung area. Among such may be mentioned 
inhaled foreign body, new-gro^vth, dcatndal contraction and thoracic aneurysm. 

Pathology, — 'The fibroid overgrowth may be : (1) Massive or lobar; (2) local- 
ised or insular ; ^3) peri-bronchial and (4) reticular. 

Any part of tne connective tissue framework of the lungs and bronchi may con- 
tribute to the fibrosis. In the massive form, which generally affects the whole or 
the major part of a lobe or even of one lung, the appearances in cases due to tuber- 
culosis differ from those due to other causes. In the tuberculous variety the primary 
distribution is usually apical, and evidence of other tuberculous processes may be 
apparent in the form of large or small dried-up cavities, inspissated caseous material 
or calcareous masses enclosed in fibrous strands. In non-tuberculous processes, the 
early localisation is commonly basal, and although the primary cause may be obvious 
in the form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the upper lobe 
primarily and fibroid tuberculosis may fall with special stress upon the lower Jobe. 
In both forms of fibrosis, bronchiectasis may result, although thta is more common 
in the non-tuberculous cases. Apart from ^ecial tuberculous lesions, the end- 
results arc very similar in both forms. The affected area of the lung is shrunken 
and often devoid of air except for that in the bronchi and in the cavities. It is dark 
in colour, very firm and hard. On section it presents a mottled appearance owing 
to the strands of blue-grey fibrous tissue traversing it, contrasting with the pig- 
mented, condensed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one l^e excavation, due cither to tuberculous cavitation or 
to bronchiectaric dilatation. There is nearly always thickening and adhesion of the 
pleura. The cootraction of the abnormal fibrous tissue leads to marked displacement 
of the heart and mediastinum. 

The localised form is conunonly due to healed tuberculous processes at an apex. 
There may be simple puckering ivith or without pleural thickening and adhesion, or 
a dense mass enclosing dried-up caseous matter or calcareous spiemes. In bronchitic 
or broncho^neumonic processes a patchy fibrosis may occur, described as insular 
fibrosis by Fowler. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the interlobular 
septa seems to become increased as well as that around the bronchi. It is at present 
only of pathological interest. 

Symptoms. — ^The symptoms of pulmonary fibrosis are, in the main, expectora- 
tion and dj-spncea together with those of the primary affection. In the non-tuberculous 
cases, bronchiectasis is so frequently associated that the symptoms and signs found 
are practically those of this condition. Even in tuberculous cases, some degree of 
bronchial dilatation is tlie rule, although the sputum is rarely offensive. The cough 
is generally periodic and associated with change of posture. The expectoration is 
abundant, and if bronchiectasis is present, it has the usual characteristic features. 
The dyspneea is proportional to the extent of lung involved. It may be extreme in 
the later stages, when the heart becomes embarrassed and begins to fail. Fever is 
usually absent, except when complications occur. 

The patients are generally spare, although nutrition may sometimes be well main- 
trined until late. They may show signs of defident aeration in duskiness, cj’anosis 
and congested cheeks. Polycythamia sometimes occurs. Clubbing of the fingers 
is almost constant. Evident of contraction is generally forthcoming m the flattening 
and retraction of the affected side, with the dropped shoulder and compensatory 
spinal curvature. Movement is greatly restricted, contrasting with the increased 
expansion of the other side. The cardiac impube b sometimes much dbplaced, 
espedally in left-sided cases, when it may be in the left posterior axillary line or even 
under the angle of the scapula. In right-sided cases, it is drawn to the right of the 
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Sternum, even sometimes under or outside the right nipple. Vocal fremitus is either 
increased or diminished, depending on the patency of the bronchus, and percussion 
gives dullness of varying degree over the fibroid area, while the unaffected parts may 
be hyper-resonant from " compensatory ” emphysema. The diaphragm may be 
drawn up, and the liver or stomach correspondingly displaced. The breath-sounds 
may be weak or inaudible but often when a deep breath is taken bronchial breathing 
can be heard especially if there is underl^g bronchiectasis. If there is cavitation 
the breathing will be cavernous or amphoric. The presence of whbpering pectoriloquy 
is an important indication that bronchial breathing will probably be heard. Vocal 
resonance will be increased where the breath-sounds are bronchial or diminished if 
the bronchi are not patent. Adventitious sounds may be entirely absent, and when 
present vary from rhonchi and bubbling riles to coarse metallic rSles, according to 
the presence or absence of ercavation. Radiographic examination gives useful con- 
firmation showing contraction of the rib spaces, scoliosis of tlic spine to the opposite 
side, displacement of the trachea and heart to the side of the opacity in which trans- 
lucent areas of cavitation may be seen occasionalli^ 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction and of 
mediastmal displacement towards the affected side, especially if signs of cavitation 
are also present, is highly suggestive. In the absence of the cavitation some difficulty 
may arise in regard to chronic pleural effusion or empyema. In the earlier stages 
the contra-lateral displacement of the cardiac impulse should prevent any misuke, 
but where partial absorption has occurred, this may be very slight or absent. In such 
cases an exploratory puncture or a radiographic examination may be helpful. 

When tne diagnosis of pulmonary fibrosis has been made, the differentiation of 
the cause is an essential to prognosb and treatment. If the condition is apical, there 
b a presumption in favour of tubcrculosb; if basal, some other cause is more prob- 
able. Repeated examinations of the sputum should be made for tubercle bacilli, and 
if these prove negative, radiographic examination may reveal some cause such as new- 
growth, aneurysm or even foreign body. In some cases a careful consideration of 
me history may afford a clue to ue diagnosis. 

Course.— The course b invariably chronic, and may not shorten the natural span 
cf years. 

Prognosis and Treatment. — These depend upon the primary condition, but in 
most cases the latter b maiidy symptomatic. 

R. A. Young. 

G. E. Beaumont. 

E. R. Boland. 


THE PNEUMOCONIOSES 

Definition. — A group of lung diseases wWch result from the inhalation of dust 
in various trades. Strictly they should be called rneumonokontosft. 

Classification.— The pneumocoiuoses can be considered under headings accord- 
ing to the luture of the dust involved. 

1. Silica. 

2. Coal. 

3. Fibrous silicates. 

4. Non-fibrous silicates. 

5. Non-pathogenic inorganic dusts. 

6. Pathogenic inorganic dusts. 

7. Vegetable dusts. 

8. Animal dusts. 
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Nature of duits. — Dusts consist of particles or aggregates of particles suspended in 
air and measuring from ISO microns to 0*5 microns m diameter. The sand of deserts, 
the dust of streets and the pollens of plants are of such large particle size that they 
become trapped in the nose and upper respiratory passages and never reach the lungs. 
Industrial dusts result from vigorous mer^anical attrition, blasting, grinding, drilL’ng, 
rubbing, crushing, hammering and sawing. Particles 5 microns or less in diameter 
can reach the alveoli of the lungs ; in the ashed lung specimens of men who have 
died of silicosis the most representative particle measures 3 micron in diameter. 

Reaction of lung tifsue to dusts . — Of the dusts which do reach the alveoli silica 
and fibrous silicates set up different types of fibrous reaction in the lungs and the 
process is usually progressive. But the dusts of some of the non-fibrous silicates 
and of the compounds of certain metals, among them calcium, iron, tin and barium 
seem to be inert when inhaled. They are capable of lying in the lungs for years 
without inducing any deposition of fibrous tissue or other reaction, but because they 
arc relatively radio-opaque they may produce changes in the X-ray film which must 
then be distinguished from those of silicosis. The resulting conditions are sometimes 
referred to as benign pneumoconioses. The inhalation of vegetable and animal dusts 
may cause asthma and bronchitis indistinguishable from these diseases of non- 
occupational origin. 


t. SILICOSIS 

Synonyms.— Dust Consumption, Canister Disease, Grinders’ Asthma, Grinders’ 
Consumption, Grinders’ Rot, Grit Consumption, Masons’ Disease, Miners’ Asthma, 
Miners' Fhtliisis, Potters’ Rot, Rode Tuberculosis, Stone Hewers’ Phthisis and 
Stonemasons’ Disease. 

Deiinition.— A disease due to the inhalation of uncombined silica (silicon dioxide). 
Silicosis and pneumoconiosis must not be used as synonymous terms. Logically, 
one could classify the pneumoconioses as pneumoconiosis due to sDica, pneumo- 
coniosis due to asbestos, pneumoconiosis of coal miners and so on, but such a method 
would be too cumbersome. Legal considerations make it important that the term 
silicosis be resen'ed for that condition caused by the inhalation of uncombined silica, 
the special characters of which render it capable of being identified when it occurs 
in typical form. Dusts other than uncombined silica produce pneumoconioses, but 
these do not present the characters which are possessed by silicosb in its typical 
form. 

/Etiology. — The industries of sandstone quarrying, mining and dressing are the 
most widespread of all silicosis-produdng industries in Great Britain. In various 
parts of the world the granite industry, the mining of gold, htematite iron ore, tin and 
coal, sandblasting and the manufacture of refractory materials produce cases of 
silicosis. The severity of the disease depends on such factors as duration and intensity 
of exposure, dust particle size and, to a large extent, on individual susceptibility. 
The soluhility theory of its causation supposes that the fine particles of stone dust 
wluch get into the lungs are pathogenic, not because they produce microscopic trauma 
but because a toxic substance dissolves from their surfaces. This is thought to be 
silicic add. It has also been suggested that die rdle of silidc add in silicotic tissue 
depends on its degree of polymerisation and that only lugbly polymerised silidc acids 
are capable of produdng fibrosis- 

Pathology, — Rouna nodules of fibrous tissue, 2 to 5 mm. in diameter, are scattered 
throughout the lungs. Several may be aggr^ated together to form large composite 
nodules or Aey may be united in a massive fibrosis. Individual nodules may be 
thrown into sharp relief by emphysema of the surrounding lung, and their centres 
sometimes undergo calcareous Mange. Histologically the silicotic nodule is a mass 
of concentrically laminated dense fibrous tissue, and simitar changes are found in 
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the traclieo-bronchial lymph glands. ’I\iberculosi8 often complicates silicosis and 
the pathological appearances of the one may obscure those of the other. 

Symptoms. — ^'Inerc is usually a history of exposure to silica dust of about 30 
years’ duration, but the latent interval b extremely variable, varying from 6 months 
to 60 years, and the patient has on occa«on left the industry for some years before 
beginning to complain. 

Silicosis is generally divided into first, second and third stages, or slight, moderate 
and severe degrees. The first stage, the so-called simple silicosis, supervenes in a 
workman who has been employed in an industrial process involving exposure to 
siliceous dusts for a period of many years. The onset of symptoms is marked by 
dyspncea on exertion, slight at first, and later increasing in severity. Throughout the 
illness dyspncea remains the most important symptom. Slight cough may be present 
from the first. It is usually unproductive or with scanty sputum. The general 
condition of the patient is unimpaired. Physical signs in the chest are slight. Dimin- 
ished expansion is scarcely, if at all, present Dullness can rarely be demonstrated, 
and in older subjects there may be areas of hyperrcsonancc due to emphysema. There 
b no alteration of the breath sounds, and there are no added sounds. In this early 
stage the radiograph sho^vs the presence of discrete nodular shadows, circular and at 
the most 2 m m . in diameter. They may be partially distributed throughout the films, 
more w idespread, or even generalised, but they remain discrete. In thw stage, impair- 
ment of working capacity may be slight or a1»ent. 

In second stage dyspnoea and cough become established and further ph)sical 
signs appear. There is diminished expansion of the chest, patchy dullness, sometimes 
with bronchial breath sounds and scattered rhonchi, especiallv at the bases. The 
radiograph shows the whole of both lung fields occupied by shadows, indicative of 
nodufatioD, and there is some coalescence to form more or less dense opacities. 
There U always some degree of impairment of working capacity. In the third stage 
dyspncea leads to total incapacity. The radiographs indicate areas of massive con- 
solidation. Right heart hypertrophy and then failure may supervene. Pulmonary 
tuberculosis may be present in any stage of sUlcosb. It may alter Ac symptoms, 
physical signs, radiographic appearances and the whole course of the disease. It b 
the most frequent accompaniment of silicosis. Since tuberculosis of the lungs may 
simulate silicosis m radiographs, no diagnosb should ever be made exclusively on 
radiographic appearances. 

Treatment. — Silicosb is a man-made dbease and should be prevented. In 
mining operations ample dilution of the air in the mine with fresh air is the simplest 
method of reducing the dust concentration. Various forms of ventilation are in use. 
Drilling with pneumatic hammer-drills is responsible for mudi dust, but usually 
wet dniling can be employed. The method used consists of hollow drill-steels through 
which a continuous spray of water passes. After shot-firing a mbt projector is used 
to allay dust. It is really an atomber using a?mpressed air and spraying a mixture 
of water containing 0-5 per cent of castor oiL In order to avoid the hazard of dust 
inhalation no man is allowed to return to the rock face until 8 hours after the blasting 
charges have been fired. 

In the grinding trades sandstone wheels should be abolished and replaced by 
wheeb made of hornless synthetic abrasives such as carborundum (silicon carbide) 
and corundum (aluminium oxide). Where sandstone wheels are still used, the opera- 
tions of rodding and hacking as well as the actual grinding of metals must be carried 
out under a continuous stream of water which b drawn away from a trough at the 
base of the rotating grindstone. 

In foundries steel and other metab are poured in the molten state into sand 
moulds, and it follows that the final castings axe partly covered with sand and there- 
fore can produce silica dust when treated wi& particular tools. Fettling (steel-dressing) 
implies the use of a compressed air clusd m clean up a casting. Locally applied 
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exhaust ventilation must be used in such an occupation. Where castings and other 
metal objects are cleaned by sandblasting, the man wears a special dress, so arranged 
that he breathes pure air from outside sandblasting cabinet. It is better to use 
shot-blasting in which crushed ball-bearings replace sand. The steel powder resulting 
is harmless. The hjilro-blast is the safest apparatus used to clean castings. A high 
velocity jet of sand and \vzter is projected on to castings, thereby removing moulding 
material, cores and scale. The velocity of riie water as it leaves the hydro-blast gun 
is in excess of 3 miles per minute. In all these trades where it is found impossible 
to control the dust completely the worker must wear cither a dust mask or an air-line 
breathing apparatus. 

Pre-employment clinical and radiographic examinations of the chest are essential. 
Periodical radiographic examinations enanlc silicosis to be detected at an early stage. 
They therefore help to get men out of a dusty industry before damage to the lungs 
has gone too far. They are also a means of discovering men with pulmonary tuber- 
culosis who not only expose themselves to additional risk by remaining in the dusty 
occupation but are possible sources of infection to their fellow-workers. 

a. PNEUMOCONIOSIS OP COAL MINERS 

Synonyms.— Pneumoconiosis of 0>al Workers, Coal Miners’ Asthma. 

Definition. — A dust disease of coal workers slowly disabling and quite different 
from classical silicosis. The rise in its incidence, particularly in South Wales since 
1925, can be related to the great increase in the amount of dust which has followed 
the mechanisation of the industry. 

^tiologj’. — The bulk of esses occurs in colliers working at the coal face, and to a 
less extent among other underground workers. That the disease is also found in 
surface workers on the screens and in coal trimmers at the docks strongly suggests 
that the causative agent is coal dust and not silica. Classical silicosis occurs in only 
the small percentage of coal miners who are exposed to silica dust in the occupations 
of rippinc, brushing, driving a hard heading and driving a cross measure drift, but 
both coal pneumoconiosis and silicosis are often indistinguishably combined. The 
highest inadence of the disease is found in the mining of high rank coal or anthracite ; 
it is less Common in medium rank or steam coal mines, and least common in low rank 
or bituminous coal minea. 

Pathology. — ^Throughout the lungs coal dust collects in foci around the small 
bronchioles and their accompanying arteries, and a diifuse netirork of reticulio fibres 
is laid down around these foci. In certain cases the air spaces around the coal foci 
become dilated, an appearance described as focal emphysema ; these emphj^ematous 
spaces may enlarge and become confluent, although bulls projecting from surface 
of the lung do not occur. In other cases a progressive coalescent collagenous fibrosis 
occurs, leading to the formation of nodules and later to a massive fibrosis. This 
fibrosis may be due to a sporadic factor such as silica, with possibly a complicating 
tuberculosis infection. In some cases the changes of tuberculosis predominate. 

Symptoms. — ^The clinical course of the illness may cover many years, and routine 
radiographic examinations usually show changes in the lungs before the onset of 
symptoms. Dyspneea and cough productive of coal blad; sputum are the most prom- 
inent, the chest becomes emphysematous and there may be dubbmg of the togers. 
The earliest radiographic change b a fine neUvork of pinhead shadows, sometimes 
sharp and lace-like but much more often blurred. Such sbado^vs are variously known 
as reticulation or pinhead mottling. They are followed by the stage of nodulation 
where the nodules are 2 to 5 mm. in diameter. The next stage is one of coslescent 
nodulation, and in more advanced cases Aece are multiple less well-defined fluffy 
shadows. Large ^veil-defined, dense massive shadows are seen in advanced cases of 
progressive massive fibrosis. Focal emphysema caruiot be dbgnosed in life but its 
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presence may be suspected when there is Intense dyspncw leading to death from 
respiratory or right heart failure. Where the clranges arc those of massive fibrosis, 
progression Is less rapid unless active pulmonary tuberculosis, unresponsive to treat- 
ment, supervenes. The course of pulmonary tuberculosis Is generally modified by 
coal pneumoconiosis and often Its presence cannot be identified confidently in life. 
This is iii contrast with the severe type of infecUon which occurs in patients with 
silicosis. Thus in coal pneumoconiosis the miner is more breathless than ill and 
dies of minm' mthma, whereas in sOico-tuberculosis he is ill as well as breathless 
and dies of miners' phthisis. 

Treatment . — As in the case of silicosis treatment is entirely symptomatic. Young 
men with quite advanced simple pneumoconiosis are usually not seriously disabled, 
whereas men wth progressive massive fibrosis are much disabled and tiielr disability 
increases both with age and wth deterioration in radiographic appearances. It has 
been shown that simple pneumoconiosis does not progress in the absence of further 
exposure to coal dust, whereas massive fibrosis is nearly always progressive whether 
or not dust exposure ceases. This Is a strong argument in favour of periodic ra^o- 
graphic examinations. Measures directed towards dust suppression are wet cutting, 
wet drilling, water infusion of the coal face and hand spraying of the coal face before 
the coal is pulled dow n. Adequate ventilation is, of course, essential in reducing dust 
concentration. 


). FIBROUS SILICATES 

The fibrous silicates include asbestos, tal^ siUimanitc and seridte. 

(o) AeBESTOSlS 

^tlology.'—Asbestos is the name given to a series of minerals composed of the 
silicates of magnesium and iron crystallised In silky and fibrous fonn. Canada pro* 
duces 65 per cent, of the world's asbestos. It is mined both in open pits and by 
underground methods. In Great Britain the main processes involved in the asbestos 
industry include the crushing and disintegration of the raw material, carding and 
card deaning and finally the spinning of the yam and weaving of the cloth. Besides 
being woven, asbestos is ground and mixed with cement and plastics to make in- 
sulating slabs and many other articles. Asbntosis can follow employment in any of 
these processes but the risk is greatest in the crushing, disintegrating, carding and 
card cleaning processes, where there is most dust. It seems that the fibrosis is earned 
by mechanic irritation from tlic asbestos fibres during the movements of respiration, 
and that this peculiarity is related to the flexibility of tlic fibres not possessed by 
other foreign bodies. 

Pathology. — Large areas of the lung are tough owing to the presence of fibrous 
tissue; emphysema, although extensive, is usually localised to the lower and apical 
parts of the lungs, and there are many pleural adhesions. On histological examlna- 
liow the elvtulM walls are thtroened, there ts gwitrahstd fihrT/sis and thtwgh- 

out tlie lung tissue are seen fibres of asbestos and asbestosis bodies. 

Symptoms. — ^The average length of e.xposure before the onset of symptoms is 
7 years. Dyspncea is the most conspicuous symptom and it may be out of proportion 
to the signs found in the chest. There is often a non-productive cough with pain 
between or under the shoulders, and belnnd the sternum, but hamoptysis does not 
occur except in the presence of pulmonary tuberculosis. Clubbing of the fingers is 
not uncommon ; examination or the chest shorvs limitation of respiratory excursion, 
sometimes with medium crepitations of a metallic tone in both bases. Asbesws 
bodies are found in the sputum. These arc golden-yellow structures of beadlike 
form, elongated and often with bulbous ends and varying in length from 20 to over 
200 microns. An asbestos fibre forms the central core in the body. 
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The radiograph sho^vs a diffuse ground<glass or fine cobweb appearance, mainly 
at the lung bases. It changes later into a fine punctate stippling and ettends to in%‘olve 
the middle and upper zones, although the extreme apices usually remain unaffected. 
The interlobar pleura is thickened and there is a shaggy appearance to the heart 
outline. 

Prognosis. — Fibrosis develops more rapidly than in the case of silicosis and death 
may occur within 5 years of the onset of symptoms. The inddence of associated 
pulmonary tuberculosis although not as high as in silicosis, is significant. Bronchial 
carcinoma super\’enes in more than 10 per cent- of cases. 

Treatment. — Treatment is symptomatic only. In asbestos mining wet-rock 
drilling is imperative. In factories and textile mills the prindple of locxuly applied 
exhaust ventifetion must be enforced to prevent the escape of asbestos dust into the 
air of any room in which work is done. Suppression of dust in the cleaning of carding 
machines is best ensured by the use of a revolving brush fitted wth a cover and 
connected to a portable \’acuum cleaner. By the use of dosed-in machines handling 
should be reduced to a minimum. Dust washes must be used where necessary. In 
Great Britain legislation has been so effective in controlling the disease that, with 
few exceptions, cases now diagnosed have industrial histories going back before 

1931. 


(i) TALCOSIS 

Talc is a hydrated magnesium silicate. It is used as a toilet powder, as a dusting 
agent for rubber tyres and gloves, in ceramics and in the manufa^rc of papw. 
Talc pneumoconiosis has occurred mostly in the mining and milling industry*. Dis- 
ability U less than misbt be suggested by the radiographic appearance of nodular 
shadows distributed i^usely over both lung fields. There is, however, an increased 
susceptibility to pulmonary tuberculosis. 


(c) SILLtMA.VITB rSSVMOCOSlOSlS 

The sUlimanite group of minerals are all aluminium silicates and are used in the 
manufacture of high-grade refractories. Radiographic and histological changes have 
been found in workers exposed to the dust, although there b no disability. 


(<f) SERICITE PNEUMOCONIOSIS 

Seriate, which U a fibrous variety of musco\’ite, has, without justification, been 
suggested as a cause of pulmonary disease. The fibre particles are too small to pro- 
duce the sort of reaction which is found in asbestosia ; they are, however, often present 
in the limgs of miners with silicosis because of the association of seriate with quartz. 


4. NON-FIBROUS SILICATES 

The minerals in this group arc complex alununium silicates combined with 
potassium, magnesium or iron.- ^Vhen inhMcd as dusts, they cai^e no disability but 
arc capable of producing the radiographic changes of pneumoconiosis. 


(o) MICA 

Mica is transparent and heat resistant, and is therefore used for the chimneys 
of oil lamps and for peep-holes in furnaces and stoves. Because of its high resistance 
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to the passage of electricity it is one of the essential minerals in the electrical industry. 
Radiographs of workers exposed to mica dust have shown diffuse shadows in the 
middle rones of the lungs, sometimes with fibrosis of the peribronchial type. 


(6) poller’s earth 

Fuller’s Earth is an absorbent of grease and is used for the filtration of mineral 
oils, and as an ingredient of soap, wall papers and toilet requisites. Fine punctate 
mottling wth some coalescence has been described in the radiographs of men exposed 
to the ^sL The necropsy appearance is that of a soft, patchy pneumoconiosis unlike 
the hard nodular appearance of Mitosis. 


(c) KAOLIN 

Kaolin or china clay is used in the manufacture of paper, in ceramics, as a filler 
in the rubber industry, for paints, for wall plasters and white Portland cement. 
Extremely fine mottling or reticulation has been described in the radiographs of a 
number of workers exposed to the dust. 

5. NON-PATHOGENIC INORGANIC DUSTS 
The dusts of the salts of calcium, iron, tin and barium are inert when inhaled, 
and give rise to the iem'gn tneumocmmtt (see p. 1009). Particles small enough to 
enter the alveoli are engulfed in phago^tes which are either coughed up or deposited 
in the aggregations of lymphoid tissue at the bifurcations of the bronchioles. Radio* 
graphic ^adows may be produced, the density of which varies directly with the 
atomic weight of the element in the compound concerned. Calcium fatomle weight, 
40), inhaled as the dust of limestone, marble, lime or cement, may give rise to non* 
progressive, arborescent shadows. Iron (atomic weight, 56) can cause reticulation 
or nodulatioQ. The radiographic appearances in the chest of an electric arc welder 
may be identical with those of sibcosis but virUlers' tiderons can be distinguished 
from silicosis by the complete absence of disability. Slannans, a condition which 
results from the inhalation of salts of tin (atomic weight, 118) gives rise to scattered 
dense punctate shadows with no associated symptoms or abnormal physical signs. 
In bantosis or barium pneumoconiosis (atomic weight, 137) there is no disability, 
but in radiographs there are small sharply circumscribed nodules evenly distributed 
throughout the lung fields. 


6. PATHOGENIC INORGANIC DUSTS 
Aluminium is capable of producing fibroUc pulmonary lesions, and manganese, 
cadmium and vanadium give rise to chenucal pneumonitis. IJoth types of reaction 
can follow the inhalation of beryllium and its compounds (see p. 385). 

(a) ALUMINOSIS 

Exposure to the inhalation of aluminium dust in Germany during the War of 
1939-1945 gave rise to a condition known as aluminosis or aluminium lung. The 
development of the illness was rajnd and appeared to bear no relation to the length 
of exposure to the dust. A dry cough with pain on breathing, shortness of breath, 
anorexia and gnawing abdominal pain were the main symptoms. Radiographs showed 
focal shadows in the apices with a reticular appearance in the upper and middle zones, 
later becoming confluent. Spontaneous pneumothorax occurred in a few of the cases. 
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(6) PNEUMOCONIOSIS IN BAUXITE SMELTERS (SHAVER’s DISEASE) 

Between 1941 and 1943 c/um:nom occurred at Niagara in men exposed to fume 
in the maniifacture of the abrasive corundum (AljOj), a form of artificial emery. 
They heated bauxite, an ore containing 80 per cent. AljO, and up to 7 per cent! 
SiOj, with iron and coke in the electric ore at ZOOO® C. Some of the bin men, furnace 
feeders and overhead crane men developed diffuse fibrosis of the lungs with emphy- 
sematous bulls but without silicotic nodules. There were 13 deaths from pneumo- 
thorax. One man had 8 pncumothoraces and he is the only man seriously affected 
who still lives. Meanwhile tuberculosis has not developed in the lungs of the 
survivors. 

7. VEGETABLE DUSTS 

Chronic lung disease sometimes results from the prolonged inhalation of the dusts 
of bagasse, cotton, derris, flax, flour, Mm arabic, grain, hay, hemp, jute, linseed, 
malt, nuts, paprika, sisal, straw, tea and wood. It usually takes the form of chronic 
bronchitis, indistinguishable from non-occupational bronchitis, and it is not accom- 
panied by any characteristic radiographic appearance. 


(n) COTTON 

Four conditions affecting the respiratory system are described in workers exposed 
to cotton dust in different parts of the world. These are mill fever, byssinosis, 
weavers' cough and an acute fliness occurttng among people who handle low-grade 
stained cotton. 

n) Mill J^ever.— Almost all workers suffer from mill fevtr or cotton cold when they 
begin to work in the cotton mills, and a similar illness occurs on first exposure to the 
dusts of flax, grain and malt. Tolerance is established usually within a few days, 
though symptoms may reappear following an absence from work for a time as short 
as 2 to 4 weeks. Mill fever begins within 12 hours of exposure to the dust. The 
temperature may rise as high as 103® F. but returns to normal over night. Headache, 
maldse and exhaustion accompany the fever, and occasionally nose-bleeding, nausea 
and vomiting occur. Symptoms may reappear each night for the first few days, or 
even weeks of exposure but most workers become acclimatised within the first month. 

(2) Byssittasit . — 

Synonyms. — Strippers’ Asthma, Grinders’ Asthma, Cotton Card Room Asthma. 

Etiology. — ^The illness begins suddenly after many years of exposure to dust 
in the cleaning and carding of cotton, espedaUy in men who strip and grind the carding 
machines. 

Symptoms. — Three stages are recognised in its development. In the first stage, 
the worker complains of an irritating cough with tightness in the chest and breathless- 
ness usually on Monday, hence the name Monday fever, and he remains well for the 
rest of the week. In tiie second stage the symptoms extend over more days in the 
week and finally become pertnanenL In the third stage the byssinosis is disabling ; 
tightness of the chest and dyspnoea due to chronic bronchitis and emphysema are so 
distressing that the worker has to leave the cotton industry. 

Treatment. — The condition is reversible only in the early stages and for recovery 
to take place there must be complete withdrawal from exposure to cotton dust. The 
treatment of chronic bronchitis and emphysema is discussed on p. 1000. 

(3) Weavers' cough . — ^THs is an acute illness confined to workers employed in 
cotton weaving sheds. Outbreaks have always been associated with the handling of 
mildewed yarn, whi^ suggests that the causal agent is a fungus. Tightness of the 
chest, retrosternal pain, dyspneea and cou^ productive of purulent sputum are the 
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isolated conform to the bovine variety. In tuberculosis of bones and joints up to 
the same age, 29 per cent, of the cases are of bovine origin. 

The bacilli may gain access to the body by inhalation, by alimentary ingestion, 
through the tonsils, through the akin, or possibly, in rare instances, fay hereditar)’ 
transmission. It is probable that in the majority of cases of pulmonary tuberculosis 
in adults, the organisms are carried direct to the lungs in the inspired air, and Ghoa 
showed that in children, who had died of tuberculosis of the lungs, a primary focus 
was present in tlie lungs in 92*4 per cent. Calmette and others have demonstrated 
that the bacilli may gain access to the bronchial glands from the alimentary tract 
through the thoracic duct, or from the tonsils through the cervical and mediastinal 
glands but this is now considered to be an exceptional path of infection. Cases have 
been recorded in which primary cutaneous infections have been followed later by 
active pulmonary tuberculosis. Direct intra-uterine transmission of the tubercle 
bacillus if it occurs at all, must be so rare that it is a factor of negligible 
importance. 

The incubation period of tuberculosis is uncertain owing to the difficulty of deter- 
mining when infection takes place. It is believed by many authorities that the 
majority of individuals in a semi-rural or semi-urban country like Great Britain are 
originally infected in infancy, early cluldhood or youth by the inhalation of badlli 
in infected spray droplets or dried dust, or else by ingestion of bovine or occasionally 
human bacilli. The inhaled baciUi produce a lesion in the tissue known as a primary 
lesion which has special characteristics. 

The focal lesion is relatively slight but the reaction in the regional glands is much 
more obvious and characteristic. Three possible thin^ may happen as a result of 
the tuberculous lesion. The lesion may duappear, leaving little or no trace, the focal 
lesion and the regional glands may become fibrous and then calcified as described 
by Ghon ; or the focal lesion or the glands may break dou-n and infection may spread 
locally or generally through the blo^-strcam. 

What happens in an Individual iofection depends on the dose of infection, the 
age and genem] condition of the infected person and possibly the degree of inherited 
resistance to tuberculous infection. The earlier the age at which infection takes 
place, the more serious the result. 

Following Infection, acquired resistance develops to a greater or lesser extent 
and IS probably permanent. The acquired resistance modifies the effect of any 
subsequent infection, so that in post-primary tuberculosis there is a much mote severe 
focal reaction than in the primary inlection and little or no regional glandular reaction. 
It has been held that reinfection does not take place but that all tuberculosis subsequent 
to the primary infection is a reactivation or a spread from the original focus just as 
tertiary gummata in syphilis are not evidence of reinfection but of spread from an 
origin^ primary chancre. This theory would tend to discount the d^ger of contact 
infection in later life, but, in fact, there is a great deal of evidence to show that re- 
infection is the common cause of post-primary tuberculosis. 

Pathology, — ^The earliest lesion in the lung is the formation of tubercles whose 
structure is described in the general article on tuberculosis. Whereas pulmonary 
primary lesions may appear anywhere in the lung, post-primary lesions for some 
reason not understood generally ajmear first at one or other apex. Each lesion often 
appears tadiologically as an area of localked opadty in the subclavicular area. This 
lesion was describea first of all by Assmann, although the lesion he described was 
from I to 2 in. in diameter and probably consists of a tuberculous lobular collapse. 
When the lesions are small they are described as minimal lesions. Both these lesions 
may and often do develop into progressive tuberculous infiltration. 

Secojidahy Changes, — 1. Caseation . — tubercle is avascular, and owing to 
thb, and possibly also to the action of tubercle toxins, coagulation necrosis and fat^ 
degeneration frequently ensue. This combined process is known as caseation and 
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results in the formation of a structurdess, cheesy mass. Further changes may now 
occur, either softening, with the development of a “ cold abscess ” filled with tuber- 
culous “ pus ”, or calcification, wtb the subsequent formation of gritty masses kno-svn 
as pneumoliths 

2. Cavitation. — Cavities result from the liquefaction of caseous areas, and the 
expectoration of the resulting debris. They may be no larger than a pea, or may 
occupy the whole of one or more lobes. A recent cavity 1^ an irregular outline, 
with rough, shaggy walls and a vascular line of demarcation. It is often traversed 
by trabeculas, formed by bronchi and vessels which may be partly or completely 
obliterated, while sometimes the trabeculae consist of condensed lung tissue which 
originally separated adjacent cavities. In chronic cases, the cavity is surrounded 
by fibrosed lung tissue fonning a pseudo-capsule, and its interior becomes lined by 
a thin, smooth, false membrane. Small aneurysms may be found, arising either from 
vessels running in the walls or in the trabccute of the cavity, the former being the 
more common. In some cases, where haemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis. — Reactive changes in the lung stroma lead to the formarion of fibrous 
tissue. This may occur early or after caseation has taken place. 

In the majority of deaths from all causes, old tuberculous lesions arc found post 
mortem near the apex of one lung. These consist of small nodules of arrested disease, 
ivith thickening and dimpling of the adjacent pleura. 

Dissemination in the Lmas . — The disease may spread from the primary peri- 
bronchial deposit— by direct infiltration; (i) by the peri-bronchial lymphatics 
and capillaries, leading to a racemose appearance or to peri-bronchial fibrosis ; (c) by 
the subpleural and interstitial lymphatics, with localised miliary dissemination ; (a) 
by inhalation into a bronchus of tuberculous material, which is then carried to other 
parts of the same or to the opposite lung— this not infrequently happens after hsemop- 
tysls and in cavitation ; (e) by the blood vessels, e.g. generalised miliary tuberculosis 
may result from erosion of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable (oims of pulmonary tuberculosis 
will now be described. 

1. Acute Miuart Tuberculosis. — A primary caseous focus may be discovered 
at the apex of one lung, in the bronchial glands, or at some distant spot in the body. 
Local erosion of a vein may be found, accounting for the dissemination of the disease. 
The lungs are usually studded with minute grey tubercles, the smaller ones requiring 
a hand lens for their recognition. In very acute cases death occurs before any second- 
ary broncho-pneumonic changes take place. Miliary tuberculosis may develop as a 
terminal event in chronic fibro-caseous or fibroid tuberculosis. The tubercles are 
then found in large numbers around the old foci of disease, hut to a less extent in the 
more remote portions of the lung. 

2. Chronic Miliary Tusebcvlosis. — Reports of cases of this condition w’ere 
commoner before the recognition of sarcoidosis and many cases were probably 
erroneously diagnosed. It is questionable whether real chronic miliary tuberculosis 
eslsts, although even before the use of streptomycin there were great divergences in 
the rapidity or development of miliary cases and some might almost have been termed 
subacute although their fatal ternunation was the same. 

3. Acute Caseous Tuberculosis. — ^Largc areas of consolidation form rapidly, 
which difier histologically from the common chronic tuberculous broncho-pneumonia 
in that the alveolar exudate is more definitely inflammatory and contains fibrin. In 
the rare lobar cases, the rapid caseation and the presence of tubercle bacilli show that 
the caseous pneumonia is .a specific process. Firm yellowish patches, which may be 
confluent, are seen, usually scattered throughout both lun^. The affected areas arc 
airless and sink in ^vate^. Softening is genwUy present in varying forms up to actual 
cavity formation, which may be extensive, involving even a whole lobe. 
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4. Fibro^caseous Tuberculosis. — This is the commonest variety of the disease ; 
the appearances of the lung vary with tihe rdative preponderance of the caseous and 
fibroDc changes. T^e early lesions are miliaiy or Droncho-pneumonlc, hut areas of 
caseation in varying stages, including cavitation, arc almost ahvays present. The 
older lesions show considerable fibrosis, the strands of sclerotic tissue being pig- 
mented and glistening. The earliest lesion is usually near the apex of the upper lobe 
at the back, more rarely a HtUe lower and towards the front. From this focus disease 
may spread directly or through the lymphatic, bronchbl or the vascular system to 
adjacent or distant parts of the lung. An open cavity from which infected sputum can 
overflow and pass or be aspirated tlirough the bronchial tree to lower parts of either 
lung is to be regarded as particularly dangerous. Pleural adhesions are usually 
present over the oldest lesions and in the interlobar fissures. 

5. Fibroid Tuberculosis. — ^Fibrosis may be localised around a small arrested 
lesion, or may spread throughout a lung in which caseation or excavation has occurred. 
One lobe or the whole lung is then contracted and firm. In the interstices of the 
fibrous tissue, which is usually pigmented, inspissated caseous material, calcareous 
patches, or cavities are seen. The shrinkage may lead to bronchiectasb, especially 
in the lower lobes. The overlying pleura is much thickened and adherent, and the 
mediastinum is drawn over towards the affected side. The opposite lung, or the 
sound portions of the fibrosed one, may show compensatory emphysema. 

The bronchial glands . — ^The tracheo-bronchial glands are affected in all foims of 
pulmonary tuberculosis. In post-primary disease the glandular lesions are insignifi- 
cant as a rule, whereas in priraaiy disease, depending on the stage of the diseue, 
they show considerable enlargement, caseation or fibrosis with deep pigroentation 
and caldfication. Occasionally in apical tuberculosis the cervical glands on uc affected 
side sre involved. 

The This, too, is almost constantly affected. The commonest changes 

are an early dry pleurisy, and a later tbidcening with adhesions which may completely 
unite the visceral with the parietal layers, lo acute disease or active spread, the pleura 
may be studded with miliary tubercles, leading to a large serous effusion. 

The post-mortem appearances of the lesions situated in the other organs, found as 
complications of pulmonary tuberculosis, are described in the respective sections 
dcaUftg vridi them, awd mcludt tuberoilou^ meningitis, p^ritomtis., tntttids, ge.nlt!S- 
urinary tuberculosis and osseous tuberculosis. There is usually atrophy of the skeletal 
muscles, sometimes lardaceous and fatty degeneration of the liver, and hypoplasia 
with fatty degeneration of the heart. 

Symptoms. — The symptoms fall into three groups (Pottenger) — (1) pulmonaty, 
such as catarrh, expectoration, hxmoptysis and pleurisy; (2) reflex, such as pain, 
cough and laryngeal irritability ; (3) toxsemic, including malaise, tachycardia, pyrexia 
and loss of weight. 

Onset. — The mode of onset is very variable, but certain forms can be recognised. 

(o) The diagnosis is made by a routine radiological examination and the patient 
has no symptoms whatever. Tto does not unfortunately mean that the lesion can 
be ignored, it may be the golden moment for treatment. 

(6) Insidious . — ^The early symptoms may be malaise, anaimia, amcnorrhcea, cardiac 
irritability, progressive loss of waght and sught rise of temperature, generally towards 
evening. Cough and expectoration often appear only %vnen the signs in the chest 
are quite apparent. 

(c) Catarrhal . — Colds which appear to persist with fatigue and persistent cough 
should be regarded with suspicion. 

(d) Hsmoptysis may first draw attention to the lungs. It may be 
slight, and is then due to early inilaniniatioa around the focus of infection. If it is 
more marked, it may afford dramatic evidence of extensive disease which bad not 
been recognised previously, or arise from an old unsuspected cavity. 
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(c) Lar^S'^al . — Hoarseness or aphonia may be the first symptom, but laryngeal 
tuberculosis is almost invariably secondary to pulmonary disease, although the latter 
may have been unsuspected. 

(/) Gaslro-iniestinal . — Anorexia and flatulence often occur early. When they are 
accompanied by slight loss of weight and pyrexia, the possibility of pulmonary tuber- 
culosis should be suspected. 

(g) Pleural . — Dry pleurisy is a frequent manifestation of latent pulmonary tuber- 
culosis. ^Vhen a serous effusion develops, its tuberculous character can be deter- 
mined by laboratory investigations. Pneumothorax, developing in a previously 
healthy individual is a rare but often serious clinical mode of onset. 

Pneumonic . — " Galloping ” consumption often begins with pneumonic mani- 
festations, especially in the young. 

S Associated tcilk other diseases . — ^Tuberculosis may follow immediately on an 
of measles, influenza or whooping-cough, especially if complicated by broncho- 
pneumonia. In some cases it develops at a later period after the acute disease. 

(j) Senile . — In old people an insidious onset is common. The disease may be 
of bronchitic type, and the signs are often masked by emphysema. There may be 
little or no rise of temperature. Sometimes pneumonic or broncho-pneumonic 
tuberculosis of the type more familiar in infants is found. Sometimes the differential 
diagnosis is from bronchial neoplasm. 

Tkb chief swiptoms of pulmonary tubcroilosis are — 

Cough.— This t'aries considerably in different types of disease. It may be very 
slight or absent in generalised miliary tuberculosis, or in any form in the insane. It 
is sometimes dry, persistent and ineffective, especially in miliary extension in the 
lungs from an old focus of disease, in bronchial gland tuberculosis, or in pleurisy. 
When there is associated bronchitis or caseation, the cough is usually accompanied 
by expectoration, which, if very tenacious, may lead to retching or even to vomiting, 
particularly in the morning. In laryngeal tul^rculosis the cough is husky and fre- 
quently painful. 

Expectoration.— In early disease there is usually no sputum, and in some cases, 
more espedally in the fibroid type, wdespread lesions may be present with practically 
no expectoration. ^Vhen caseation b in progress, or when there is secondary infec- 
tion with broncliitis, the sputum may be abundant and amount to as much as 20 or 
more ounces in the Z4 hours. It may be clear or mucoid, or thick tenacious muco-pus. 
If mucoid, it often contains small particles, the size of a pin’s head or larger, of yellow 
caseous material. Nummular sputum may be met with in active caseous disease, 
especially with excavation. This consists of flat rounded masses of muco-pus, with 
a somewhat tllstant resemblance to coins. In tuberculosis the sputum is usually 
inoffensive. If bronchiectasis or gangrene occurs as a complication, the expectora- 
tion becomes typically malodorous. Pulmonary calculi or pneumoliths, composed 
chiefly of calcium carbonate or phosphate, are sometimes expectorated. They vary 
in size from a pin’s head to a pea, are irregular in outhne and sometimes branched, 
being derived generally from the walls of a cavity. Although the occurrence of these 
does not necessarily indicate fresh activity in the lungs, yet such a possibility should 
always be suspected, and a careful watch maintained on the temperature during the 
next few days. In some cases larger pneumoliths, as big as a cherry, may be coughed 
up, and those are frequently derived from calcified tracheo-faronchial glands. They 
may give rise to alanning symptoms at once, and be the forerunner of fresh activity 
in the lungs. 

Microscopical examination. — ^The presence of tubercle bacilli in the sputum is 
the most decisive test of the existence of this disease. The small yellmiish caseous 
particles should be selected from the sputum, and appropriately stained. If no 
tubercle badlli are found, samples from Uie whole sputum of the 24 hours, concen- 
trated by the antiformin method, can be examined. Droplets collected on a laryngeal 
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mirror by cough induced by it may be examined for the presence of tubercle badiU, 
especially in children or in patients who habitually sn'allow sputum. In similar cases, 
tuoercle bacilli may be found by gastric lavage. 

Sputum culture by tbe Loewerstem or Dubos method may be of value when 
tubercle bacilli arc not found in smears. The cells present are usually of the mono- 
nuclear type, cither mononuclear leucocytes or altered alveolar epithelial cells. The 
presence of elastic tissue indicates that destructive pulmonary lesions are in progress. 
Secondary infecting organisms may be demonstrated by cultural methods. Failure 
to find tubercle bacilli m the sputum docs not In any way exclude pulmonary tuber- 
culosis, since their detection depends on chance and diligence as well as on the 
stage of the disease. Persistently negative sputum in patients with large q^uantitics 
of purulent sputum should, however, suggest the possibility of alternative 
infections. 

Byspnaa . — Slight dyspnoea occurring early in the disease may be due to dimin- 
ished movement of the diaphragm on the affected side. In more advanced cases the 
degree of dyspnoea is proportional to the amount of lung tissue involved. In addition, 
cough and pyrexia play a part in its production. Complications such as pleurisy, 
pleural effusion, pneumothorax and cardiac failure increase the shortness of breath. 
It is rare to find orthopnoea even in acute and rapidly spreading disease. In arrested 
cases the dyspnoea is proportional to the extent of fibrosis. 

Cyanosit . — ^This is not an early symptom of tuberculosis. It is dependent upon 
the amount of lung tissue involved, but ts increased by the coexistence of emphysema 
or cardiac failure. The “ hectic flush ” of tuberculosb is a vasomotor effect caused 
by toxsemia. 

Pain . — Not every sufferer from tuberculosis experiences pain, even in the acute 
stages of the ebsease. The commonest cause of pain is dry pleurisy. When the 
diaphragmatic layer of the pleura is affected, pain may be referred to the epigastrium 
or to the corresponding shoulder. In chronic fibroid phthisis there is frequently a 
dull, aching pain in the chest. It may be caused by the contraction of the condensing 
fibrous tissue. Cutaneous tenderness of the chest-wall is met with in some cases of 
advanced disease, and is probably due to a cachectic neuritis. A “ cold abscess " 
forming along one of the ribs or costal cartibges is a rare cause of localised pain in 
the cheat-wall. Cough may be painful, esped^y when paroxysmal or frequent, the 
pain being referred to the costal attachments of tlie diaphragm and upper abdomin^ 
muscles. Tiie sudden occurrence of pneumothorax may cause such severe pain 
as to induce collapse; but when of more gradual onset no severe discomfort 
may be experienced. Tuberculous laryngitis may be the cause of very great 
suffering. 

Night zweaU . — Although not pathognomonic, night sweats occur more frequently 
in tuberculosis than in other diseases. They are met rvith in all stages of active 
lesions, and may be of great severity. 

Loss of weight . — This Is often an early symptom. It is most marked in acute 
disease and in the late stages of chronic fibro-cascous tuberculosis. 

Pever . — ?yrcaa is one o5 fhe most impoitaoC indications of activity at any Stage 
of pulmonary tuberculosis, although it docs not follow that the disease is arrested 
when there is no fever. During treatment the temperature should be recorded at 
certain definite hours in tlie day. (a) On waking. The normal mouth temperature 
at 7 or 8 a.m. is 97“ or 98® F. in the mouth, and 97‘2® to 99* F, in the rectum. This 
temperature should be taken in bed, before eating or drinking, (i) At 1 p.m., after 
the hour’s recumbent rest, fc) At 6 pjn. (d) At 9 p.m., after retiring to oed. The 
maximum temperature is usually reaped between 4 and 6 p.m., but may be delayed 
to 8 OT 9 p.m. The temperature is dcp«nd«it upon the extent and the activity of the 
disease, and upon the amount of exerdse taken. Only S-minute readings should be 
accepted. 
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(o) In acute miliary tuberculosis it may be continuous or remittent, and the 
“ typus inversus ” is not uncommon, Ae mormng temperature being higher than 
the evening. This is generally regarded as a sign of grave prognosis. 

(6) In acute caseous tuberculosis the high temperature at the onset is continuous, 
and the record resembles a pneumonic ^rt. ^Vhen caseation occurs it becomes 
hectic or intermittent, with a daily swing of 4“ or S® F. This is probably due to the 
action of tubercle toxins, and not to the presence of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic temperature 
record. There may be only a very slight rise occurring at intervals of a few days. 
On the other hand, the patient may be sdebrile while resting, but febrile when ambu- 
lant. Further an afebnle ambulant patient may over-exert himself, and develop a 
sharp rise of temperature, which subsides in a few days with rest. The temperature 
chart is thus a guide to prognosis and to treatment, and if acute miliary tuberculosis 
or caseation occurs, a typical temperature variation ensues. 

(of) In fibroid tuberculosis the temperature is usually normal, unless excessive 
auto-inoculation results from exercise, or the disease advances. The occurrence of 
hemoptysis may have a very definite effect upon the temperature. In some cases 
it is not followed by pyrexia, but if the inhaled blood leads to a bsemoptoic bronchitis, 
there may be a slight degree of fever lasting for a few days. When a definite and per- 
sistent pyrexia follows, it usually indicates activity around an old focus of disease, 
or fresh spread by inhalation of blood containing tubercle bacilli to distant parts 
of the lung. 

A premenstraal rise of temperature may occur; but as it is also met tvith in 
healthy women it is not pathognomonic. 

Samoptysis . — Hsmoptysis occurs at some stage of pulmonary tuberculosis in 
about 50 per cent of all cases. With early lesions the sputum is only streaked. This 
mar result from ^e inflammation of tuberculous bron^itis, or from a small area of 
collapse or broncho-pneumonia. Profuse hamoptysb generally occurs in chronic 
disease ; but it is occasionally met with in acute caseous forms. Recovery may take 
place after coughing up 2 or 3 pints, or death may ensue rapidly from suffocation 
oefore any considerable quantity of blood has been expectorated. After the cessation 
of bleedi^ the sputum may be blood-stained for several days, the colour becoming 
darker. The source of profuse bzeraoptysb is generally an aneurysm of a branch 
of the pahzionsry artery lying in s canty or in a Sbroid Jung, although occssJonaJJy 
ulceration •without previous aneurysm formation may occur. In the majority of cases 
hamoptysis begins while the patient is lying down or resting, so that exercise or work 
are not frequent exciting causes. 

The patient notices a salt taste, feels a wann gush in the mouth and then ex- 
pectorates the blood. He is usually greatly alarmed, flushed and sweating, %vith 
rapidly beating heart. The blood at &st b, as a rule, bright and frothy but some 
clots may be present ; later it is mixed with muco-purulent expectoration, in the 
form of dots or streaks. 

Circulatory system . — ^The heart may be small, but the right side often hyper- 
trophies in chronic fibroid cases. Tachycardia may be due to nervousness, but when 
constant it generally indicates active disease or over-exertion on the part of the 
patient. The blood pressure is usually low in the stages of activity, and a steady rise 
during treatment is a favourable sign. 

The blood . — The red cells are usually normal in number, but there may be a slight 
anamia. On the other hand, when there is much cyanosis, or after sanatorium treat- 
ment, the red cells may be increased. In the early stages the leucocytes may be 
slighUy increased. A polymorphonuclear leucocytosis occurs in cascadon and in 
early cavity formation, and at times with secondary infection of the Jungs. In pyrexial 
cases the sedimentation rate is raised, as a rule. Although the rate is raised in active 
disease, a normal level cannot unfortunately be regarded as evidence of arrested 
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disease as the initial rate is not infrequently normal in spite of progressive 
disease. 

Alimentary system. — The tongue is usually clean and the appetite good even in 
cases with marked fever. When tuberculosis of the larynx is present, there is fre- 
quently severe dysphagia. Dyspepsia may be complained of ; anorexia, flatulence 
and distension with nausea are tne commonest symptoms, pain being rarely noticed. 
There may be marked intolerance of fat in die diet. Atonic dilatation of the stomacii 
may occur in some cases towards the end of the disease. 

Nervous system. — ^I'hc classical “ apes phthisica ” is rare, but when present is 
very striking by its contrast with the rcaliti^ of the disease. It should be remem- 
bered that the reality of the disease *’ is knoivn only to the physician and not the 
patient, and it might he as reasonable to talk about “ spes carcinogenica ” in a patient 
who has no idea dial he has a growth. Spes phthisica is sometimes a bold front put 
up by a patient and stands in sharp contrast with tlic depression and melancholia 
which often affects patients whose lesions are “ slipping ' . Patients with chronic 
tuberculosis sometimes become emotional and self-centred but most of the psy^o- 
logical changes are tlie result of the long periods of treatment and frequent disappoint- 
ments characteristic of the disease and are not caused by the disease itself. Insomnia 
may be due to cough, pyrexia, night sweats or p:un, especially laryngitis. With 
marked cachexia, a definite peripheral neuritis may occur. 

Genito-urinary system . — In the early stages there is often an increased sexual 
desire, and this may recur when arrest is taking place. This is probably in part 
due to the therapeutic regime, the rest, abundant food and lack of interesting occupa- 
tion reacting upon the nervous system of young adults. In advanced disease, all 
sexual desire is lost. Menstruation ceases early, and occasionally the patient may 
seek advice for amenorrhosa, but this occurs more often in acute or advanced cases. 
^Vomen remain fertile even in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, or m advanced cases an amyloid nephrosis 
wiin generalised oedema may develop. 

The Physical Signs of Early Disease.— There are no phj-sical signs in really 
early disease and the diagnosis is a radiological one. At a later stage diminished 
expansion of an apex may be found together with slight impairment of percussion 
note and slight increase of breath-sounds and voice conduction. An important 
physical sign is the presence of fine post-tussive crepitations at one or both apices. 
Many of the physical signs described in previous days as signs of early tuberculosis 
although they can be found by the skillea examiner are now really only of historical 
interest and none replace a radiological picture in accurate diagnosis. 

Physical Signs of Acute MruARv Tuberculosis. — If the condition develops 
acutely from breaking down of an infected bronchial gland or small lung focus, the 
physical signs are generally those of an acute generalised broncho-pneumonia, unless 
there is meningeal involvcmeqt as well, in which case the pulmonary symptoms and 
signs are masked or obscured by those of the cerebral involvement. When miliary 
tuberculosis occurs as a terminal event in a chronic case, marked dyspncca, cyanosis 
and tachycardia are early symptoms. There may be crepitations or fine crepitant 
riles isdacly distributed over both lungs, and sometimes areas of tubular breath- 
sounds especially in the lower lobes. The original signs are often masked or less 
apparent. This is especially the case if meninnal involvement occurs also. 

The Physical Signs op Consoudation. — ^Limitation of movement and flattening 
over the affected part of the lung, usually the apex, is now more noticeable. 

The diminution of movement is comrmed on palpation, and vocal fremitus is 
found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense of 
resistance is correspondingly increased. 

The breath-sounds are bronchiaL 
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Adventitious sounds may be absent, but usually fine or medium crackling rales 
are heard with inspiration, especially after coughing. When active softening is in 
progress the rales frequently become coarse and crackling. The voice conduction 
13 much increased, bronchophony and whiMering pectoriloquy being audible. 

The Physical Signs of Excavation.— R attening of the chest-wall and diminished 
movement over the cavity are now more maAcd ; if the cavity is apical there is in 
addition notable dropping of the shoulder, and wasting of the shoulder-girdle muscles. 

The diminution of movement is confirmed by palpation. Vocal fremitus is gener- 
ally increased owing to the surrounding consolidation, but if the cavity is mil or 
there is much pleural thickening, it is diminished. 

The percussion note is dull when the canty is small or filled with secretion. 
A peculiar boxy or “ cracked-pot *’ note, the “ bruit de pot fele ”, is obtained over 
large superficial cavities, especially when communicating with an open bronchus. 
Tms is best heard on percussing with the mouth open, and Wintrich showed that 
the note may be altered in pitch over such cavities when percussing with the mouth 
open or dosed, apart from the actual presence of the cracked-pot sound. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or amphoric, 
according to the size of the cavity, and to the amount of its contents. When it is 
full the breath-sounds may be distant, weak or even absent, and this is espedally 
noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually rales are audible ; 
they may be medium or large, and bubbling or crackling in character. Over a large 
cavity a metallic tinkle and amphoric echo may be heard. With a very large cavity, 
extending through the whole of one lung, a t^ical bruit d'airain is at times obtain- 
able. Voice conduction is increased, bronchophony and whispering pectoriloquy are 
present, and in some instances post-tussive suction is heard. Some cavities are only 
revealed by radiographic examination or bv tomography. 

The Physical Signs op Fibrosis. — ^The chest is asymmetrical, the affected side 
being flattened and moving little, while compensatory scoliosis or kypho-scoliosis 
is often present. The cardiac impulse is seen to be displaced towards the affected 
lung and may be higher or lower than normal. It inay be dratvn over to the right 
axilla, or on the left side as far back as to the posterior axillary line, or even to the 
angle of the scapula. The intercostal spaces may be retracted, and dilated venules 
are sometimes seen over the front of the chest as the result of obstruction, caused 
by displacement of the mediastinum and traction on the deeper veins. 

Diminution of movement is confirmed by palpation, and the cardiac impulse 
can be more accurately localised. Vocal fremitus may be increased or diminished ; 
the former occurs when the lung is consolidated and the large bronchi patent, the 
latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance increased, 
unless cavities are present. The opposite iong may be hyper-Tesonant, and its reson- 
ance extend across the mid-stemal line. The cardiac dullness is often continuous 
with that of the fibroid lung, and its area can only be determined by the cardiac 
pulsation. 

The breath-sounds may be weak and distant or bronchial in character, depending 
on the patency of the bronchi and the presence of cavities. 

Often there are no adventitious sounds, although fine or medium rales of a sticky 
or metallic nature may be heard. The voice conduction may be diminished, or there 
is pectoriloquy and bronchophony. 

It must be borne in mind that in actual disease the lesions are not so clear cut 
and well defined. In a case of some duration different stages of disease can be found 
in the same individual, thus infiltration, consolidation with softening, excavation and 
fibrosis may be present in different lobes of the lungs, and thus it may be possible 
to determine the site of origin and path of spread of tiie disease. 

33 
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Certain other signs are occasionally seen in pulmonaij' tuberculosis. 

Myoidema is an undue irritabtl^ of the muscles to direct mechanical stimulation, 
revealing itself by a flickering fibrillary contraction on tapping with the finger, and 
may occur in tuoerculosis at all stages. It is best seen over the pectoralis major 
on the affected side. It may be present quite early, but is not pathognomonic, as it 
may occur in any cachectic state. 

Clubbing of the fingers is commonly seen in chronic cases, the nmls are cun-ed 
and present a parrot-beak appearance, the thumb, index and middle fingers being 
most affected. Drum-stick clubbing U only seen in fibroid lesions with bronchiectasis. 

Epituberculosis. — ^This term was applied by Eliasberg and Neuland in 1920 to 
a condition of consolidation in tuberculous infants, often affecting a \Yholc lobe. In 
spite of definite physical signs and characteristic radiological appearances, there are 
few symptoms, and recovery is the rule, rrith fairly rapid clearing of the radiographic 
shadows, from the periphery imvards. It is probably due to atelectasis of a Jobe in 
whole or part, due to bronchial obatruetton from enmged hilar glands. 

Pulmonary Oarro-ARTHROPATiir. — In cases with bronchiectasis the joints may be 
affected, swelling occurring especially in the wrists, ankles and knees, and rarely 
in the hips and shoulders. A serous effusion Into the joints may be present. Pain is 
usually slight, but there is much deformity and fiinctional impairment. Radiographic 
examination reveals productive periosteal changes, which may also affect th^e long 
bones and the spine (see p. 1171). 

Radiography of the Chest.— Careful study of serial radiographs is essential for 
tlie control of the treatment and progress of pulmonary tuberculosis. Examination 
of the chest with the fluorescent screen gives valuable information as to the move- 
ments of the diaphragm, the cardiac pulsation and the lighting up of the apex of the 
lunn with inspiration. Tomograms often show unsuspected cavities in the lung 
ana are also valuable to show the extent of pulmonary infiltration. Close studies or 
serial pictures are necessary to determine the activity or oiher\vise of the radiological 
lesions. Opinions as to the activity of lesions on the basis of hardness or softness of 
the shado\vs are of little or no value. 

Complications and Sequelar.-— Compensatory emphysema is common in chronic 
fibroid disease, but bronchiectasis occurs less frequently. Gangrene of the lung is 
not often obsenred. Colds and catarrhal affections of the respiratory passages are 
frequent in sufferers from tubcrculosb, and lobar pneumonia may develop as a com- 
plication. Bronchitis often occurs, due cither to spread of the tuberculous process 
or to a secondary infection. In some instances asthma appears for the first time after 
tuberculosis has become manifest. A tuberculous abscess occasionally forms about 
a rib or costal cartilage. 

Small areas of dry pleurisy are present at some stage in nearly every case; a 
serous pleural effusion is common, and an empyema may develop as the result of a 
mixed infection, or from the tubercle bacillus alone. Pneumothorax may occur as 
an early complication, or late in the disease, generally from rupture of a caseous focus 
just under the pleura ; this frequently prepresses to the formation of a pyo-pneumo- 
ffiorax. The implantation ol tu'tierac 'baaBi from the expired air or sputum may 
lead to secondary fod in the larynx, trachea and epiglottis, or more rarely in the 
pharynx, tonsils, base of the tongue or nose. Sivallowing of sputum containing 
tubercle bacilli may give rise to gastro-intcstinal complications in some cases. The 
most common site of tuberculous ulcers, is the teeminri portion of the sm all intestine, 
but the appendix may be affected, and the connective tissue around the crecum is 
sometimes matted and thickened to fonn a palpable (hypertrophic tuberculoma). 
Tuberculous peritonitis is not common in adults and is usually secondary to intestinal 
lesions. The stomach is very rarely ulcerated, but an atrophic gastritis may occur in 
advanced cases. Fistula-in-ano and iscUo-re^al abscess are comparatively common 
complications and tuberde bacilli may be found in the discharges. 
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Fatty degeneration of the myocardium occurs as a result of toxxmw, and infection 
by direct spread along the lymphatics may lead to pericarditis. The peripheral 
circulation is not infrequently poor, chilblains are common and cachectic purpura 
may be seen. Lardaceous degeneration as a consequence of chronic tuberculosis is 
not so common noivadays as formerly, but when present may affect the liver, spleen, 
intestines, lymph glands and kidneys. 

Tiie genito-urmary complications include lesions in the kidneys, bladder, epi- 
didymis and prostate. If tlie suprarenal body is affected Addison’s disease will 
usually dctclop. Spinal caries is occasionally observed. A peripheral neuritis may 
form part of the lesions occurring with marked cachexia. Generalised dissemination 
of the tubercle bacilli by the blood-stream is followed by tuberculous meningitis. 

Dlngnosis.— This is easy when deftmte signs arc present in the lungs, and when 
tubercle bacilli arc found in the sputum. On the other hand, the diagnosis of early 
cases may present one of the most difficult problems in clinical medicine. Tuber- 
culosis may be suspected on account of symptoms, although the physical signs are 
indefinite. The conditions which most frequently lead to doutjt are dyspepsia, 
ncurastlienia, debility, tachycardia associated with early Graves’ disease or heart 
disorders, affections of the nose and throat, and in children enlargement of the 
bronchial elands. The history and symptoms are of great importance in these cases, 
and a careful examination should be made of each system. A test meal, opaque meal 
or blood examination may be required before the correct diagnosis is cstabUshed, 

On the other hand, there may be definite signs of disease in the lungs which have 
to be differentiated from those produced by other conditions siroubting tuberculosis. 
The cases included in this group embrace the majority of pulmonary lesions, espec- 
ially chronic bronchitis, fibrosis, bronchiectasis, astltma, emphj'sema, apical collapse, 
pleurisy, n«r-growths and cysts. Diagnosis depends upon the history and course 
of the iUsease, together tvith a careful record of the phj^ical signs in me chest, in- 
vestigation of tlie sputum for infecting organisms, radiograpliic examination and, in 
some cases, the determination of the Wassermann reaction. 

A condition of special difficulty is that of the variety of sarcoidosis known as 
Bocck’s sarcoid. The lesion is a benign lymphogranuloma or reticulosis. It affects 
the lymph glands, lungs, bones cspcdally those of the fingers, and the skin (see pp. 
1045, 1245). The parotid and bchrymal glands arc sometimes involved and irido- 
cTclitis has been recorded in 10 per cent, of chc cases. Tlic intestines, ^iecn and 
liver may be affected. The cliief diagnostic points arc the character of the skin 
lesions and the chronidty and tenden^ to spontaneous arrest. Tubercle bacilli are 
not found and the Mantoux reaction is often negative. The radiological appearances 
in the lungs arc those of a diffuse mottling — coarser than that of miliary tuWcuIosis. 
The hibr glands arc often markedly enlarged. 

When the diagnosis still remains doimtful the patient should be placed under 
obsm'ation, and s sesies of gya minationa carried out, the object of which is to deter- 
mine whether or not active tuberculosis is present. The temperature should be 
observed with the patient in bed, a daily rise to 99” F. or a swing of bS® to 2® below 
normal being suspicious. The sputum should be examined repeatedly for tubercle 
bacilli by the orainaty method, and if not found the antiformm process should be 
carried out, and gastric washings should be examined and cultivated. 

The sedimentation rate of the erythrocy-tes is affected in this disease. In active 
cases the sedimentation rate is increased, but this reaction is not specific. It is ^so 
increased in other conditions such as pregnancy, carcinoma, syphilis, rheumatism 
and acute infections. The test is therefore of little or no value m diagnosis, but it 
affords valuable indications of the degree of activity, and may assist in determining 
the form of treatment. A normal sedimentation rate unfortunately does not neces- 
sarily mean that the tuberculous disease is quiesnnt. As in radiology it is often the 
serial records that arc most valuable. 
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Patients with resolute and persistent personality are more likely to persevere 
with treatment and to recover, than those of weaker moral fibre. 

The prognosis is greatly affected by the type of the disease. Acute miliary tuber- 
culosis used to be rapidly fatal in 100 per cent, of cases, whereas tvith the use of strepto- 
mycin the mortality is less than 50 per cent and in acute caseous tuberculosis, although 
the prognosis ts very grave, recovery may occur. In fibro-caseous tuberculosis the 
prognosis is most uncertain and difficult to forecast. Every factor must be carefully 
considered, and the response to treatment noted. The best outlook is in fibroid 
disease, which often undergoes complete and permanent arrest. 

Symptoms in their Relation to Prognosis. — Pentstent cough, by exhausting 
the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease and upon 
the presence of secondary infection, and may therefore be of^ value in prognosis. 

The Significance of tubercle bacilli in the sputum . — ^The figures obtained at the Mid- 
hurst Sanatorium, over a period of 8 years, in which the after-history of the patients 
was traced for the ensuing 6 years, show that the prognosis is best in “ closed '* cases; 
but that it is nearly as good in those cases in which the tubercle bacilli disappear 
from the sputum during the sanatorium treatment. Persistence of bacilli in the 
sputum b an unfavourable sign. The actual number of badllt in the sputum and the 
presence of “ beading ” have no definite prognostic significance. 

Cases commendng with hJemoptysls progress more satisfactorily than those vfith 
other modes of onset, chiefly because they are diagnosed earlier. Hsmoptysis occur- 
ring later may exert an unfavourable influence, either indirectly by spreading the 
disease into previously healthy portions of the lungs, or actually by the loss of blood. 

If dyspncea is not due to attacks of bronchial spasm, it has usually an unfavourable 
significance. 

The temperature affords a clue to the type and activity of the dbease, and Is 
thus a valuable aid to prognosis. Profuse and persistent night sweats, or marked 
anorexia, especially when occurring early In the disease, are grave signs. Tachycardia 
due to toxsniia, signs of cardiac failure, <edema and albuminuria are of bad omen. 
The blood pressure is thought by some to be a useful guide, systolic figures below 
100 mm. Hg being unfavourable, whereas a rise of pressure may be assodated with 
amelioration of the disease. In fibroid lesions the pressure may be raised throughout 

The Extent or Physical Signs. — ^The activity of the dbease rather than its 
extent is often the more important factor in determining prognosis, but both factors 
are of importance since the outlook b always more serious if both aides are affected 
especially if cavitation is present. The development of compensatory emphysema 
is of value only as an indication of fibrosis in tuberculous portion of lung, and 
therefore of chronicity. 

The Influence of Complications on Prognosis. — Generally speaking, the 
presence of complications Increases the gravity of the disease. Involvement of the 
larynx is a serious complication, espedally when accompanied by dysphagia; but 
complete recovery may take place if the pulmonary lesion b quiescent In early 
cases ^nDntaneous,nncumothQcax cccasionaliv aclsJaymitahiv,: JuU .when.itrievilqos 
in assodation with extensive tuberculosis, and espedally if it progresses to pyo- 
pneumothorax, it is almost invariably fatal though, if the disease is unilateral, surreal 
measures may prove successful. 

Pleural effusion often has a bencfidal influence by diminbhing the movements 
of a lung in which there is an early tuberculous focus. 

Secondary catarrhal affections tend to increase the cough and expectoration, and 
may lead to further spread of the disease. 



PULMONARY TUBERCULOSIS 1031 

deleterious effect Involvement of the genito-urinary system increases the severity 
of the disease, espedally if the kidneys or bladder are affected. If the epididymis 
alone is involved the prognosis is not materially affected, as the lesion can be dealt 
with surgically, although the administration of a general anesthetic may cause spread 
of the pulmonary disease. For this reason when operations are urgently needed on 
these patients, gas and oxygen, basal anaesthetics, local or spinal anjesthesia should 
be insisted on. 

The rate of sedimentation of the erythrocytes (see p. 1023) has proved to be a 
valuable aid to prognosis. A persistently rapid rate is unfavourable. 

Treatment. — ^Prophylactic. — The prophylaxis of tuberculosis involves a con- 
sideration of public health questions dealing with the purity of the milk supply, the 
inspection of meat, sanitation and housing, the early diagnosis of tuberculosis, the 
examination of contacts and the segregation of “ open ” cases. Inoculation with 
B.C.G. vaccine (attenuated living bovine bacilli) is being used increasingly in Great 
Britain for protective vaccination of children and especially of contacts. It is now 
generally adrised for Mantoux-negative reactors on hospital staffs. All these ques- 
tions arc considered in the general article on Tuberculosis. Mass radiography, using 
miniature films, has been used for investigating the incidence of unsuspected tuber- 
culosis in Certain groups of the population, such as factory workers, and men in the 
fonxs. The average findings in this aeries shows that in about 0-S per cent, of those 
examined shadoivs suggestive of tuberculosis arc found, although the incidence of 
active disease is considerably lower- If these cases can be adequately treated it should 
tend to check the spread of infection. 

The treatment of Mantoux-negative reactors working in sanatoria or hospitals 
has recently received attention. The Joint Tuberwlosis Council advises that they 
should be weighed and have their blood sedimentation estimated monthly and their 
Mantoux reaction tested at least every 3 months, preferably every month. ^Vhen the 
reaction becomes positive they should be examined ra^’ologically and clinically. 
According to the degree of the signs and the radiological appearances they may either 
be allowed to work part-time and rest ia bed when off duty, or taken oif duty till it 
is clear that no progressive lesions arc developing. Those showing definite symptoms 
must be treated as cases of active disease. 

Curative. — This varies wth the type and stage of the disease. In all acute or 
febrile cases treatment should be commenced at home or in a nursing home or hospital, 
where the patient can be under careful observation in bed. The various forms of 
treatment which may be considered are — (1) sanatorium treatment; (2) home or 
institutional treatment ; (3) dietetic treatment and personal hygiene ; (4) climatic 
treatment ; (5) graduated rest, exercise and labour ; (6) medicinal treatment ; (7) 
specific measures ; (S) operative treatment; (9) symptomatic treatment. 

1. Sanatorium Treatment. — ^This constitutes best mode of treatment for 
early and for certain types of chronic disease; but is totally unsuited for acute febrile 
or very active cases. The advantages obtained are ; (a) the patient leams the most 
suitable mode of life, and the methods employed to check the spread of the disease ; 
(6) the housing is specially designed and the climatic conditions are good ; (c) the 
dietary is abundant and adapted to the patient’s needs ; (d) there is constant skilled 
medical supervision, and the daily routine is adapted to the actual physical condition 
of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his resting tem- 
perature may be observed, and the necessary examinations carried out. If there is 
pyrexia, rest in bed must be enforced until the temperature falls to normal. If the 
temperature rises above 99® F. when the patient is up, return to bed is usually 
necessary. The routine of sanatorium treatment varies m different institutions, the 
most important divergence being whether or not a sj’stem of “ graduated exercise ” i s 
employed. In nearly all an hour’s recumbentrestis enforced before lunch and dinner. 
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Patients with resolute and persbtent personality are more likely to persevere 
with treatment and to lecovei, than those of weaker moral fibre. 

The prognosis is greatly affected by the type of the disease. Acute miliary tuber* 
culosis used to be rapidly fatal in 100 per cent, of cases, whereas with the use ofstrepto* 
mycin the mortality is less than 50 per cent, and in acute caseous tuberculosis, although 
the prognosis is very grave, recovery may occur. In fibro-caseous tuberculosis the 
prognosis is most uncertain and difficult to forecast. Every factor must be carefully 
considered, and the response to treatment noted. The best outlook is in fibroid 
disease, which often undergoes complete and permanent arrest. 

ST^tPTO^ts TN THEIR RELATION TO PROGNOSIS. — Persistent cough, by eshausUng 
the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease and upon 
the presence of secondary infection, and may therefore be of value in prognosis. 

The significance of tubercle bacilli in the sputum . — The figures obtained at the Mid- 
hurst Sanatorium, over a period of 8 years, in which the ^ter-history of the patients 
was traced for the ensuing 6 years, show the prognosis is best in ‘‘ closed ” cases ; 
but that it is nearly as good in those cases in which the tubercle bacilli disappear 
from the sputum during the sanatorium treatmenL Persistence of bacilli in the 
sputum is an unfavourable sign. The actual number of bacilli in the sputum and the 
presence of " beading " have no definite prognostic significance. 

Cases commencing with hiemoptysis progress more satisfactorily than those with 
other modes of onset, chiefly because they are diagnosed earlier. Htemoptysis occur- 
ring later may exert an unfavourable influence, either indirectly by spreading the 
disease into previously healthy portions of the lungs, or actually by the loss of blood. 

If dyspncea is not due to attacks of broochbl spasm, it has usually an unfavourable 
significance. 

The temperature affords a clue to the type and activity of tbe disease, and is 
thus a valuable aid to prognosis. Profuse and persistent night sweats, or marked 
anorexia, especially when occurring early in the disease, arc grave signs. Tachycardia 
due to toxemia, signs of cardiac failure, oedema and albuminuria are of bad omen. 
The blood pressure is thought by some to be a useful guide, systolic figures below 
100 mm. Hg being unfavourable, whereas a rise of pressure may be associated with 
amelioration of the disease. In fibroid lesions the pressure may be rused throughout. 

The Extent of Physical Signs. — The activity of the disease rather than its 
extent is often the more important factor in determuiing prognosis, but both factors 
are of importance since the outlook is always more serious if both sides are affected 
especially if cavitation is present. The development of compensatory emphysema 
is of value only as an indication of fibrosis in ffie tuberculous portion of lung, and 
therefore of chronicity. 

The Influence of Complications on Prognosis. — G enerally speaking, the 

f irescnce of complications increases the gravity of the disease. Involvement of the 
arynx is a serious complication, especidly when accompanied by dysphagia; but 
complete recovery may take place if ffie pulmonary lesion is quiescent. In eariy 
cases spontaneous pneumothorax occasionally acts favourably ; but when it develops 
in association with extensive tuberculosis, and especially if it progresses to pj’O- 
pneumothorax, it is almost invariably fatal though, if the disease is unilateral, surgical 
measures may prove successful. 

Pleural effusion often has a beneficial influence by diminislung the movements 
of a lung in which there is an early tuberculous focus. 

Secondary catarrhal affections tend to increase the cough and c-xpectoratlon, and 
may lead to further spread of the disease. 

Meningitis is still a very serious compUcario^ but streptomycin has made a great 
difference to the prognosis. Tuberculous peritonitis or enteritis is a veiy grave 
complication, but fistu!a-in-ano often occurs in chronic cases, and exerts no marked 
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deleterious effect. Involvement of the genito-urinary system increases the severity 
of the disease, espcdally if the kidneys or bladder are affected. If the epldidymb 
alone is involved the prognosis is not materially affected, as the lesion can be dealt 
wth surgically, although the administration of a general anaesthetic may cause spread 
of the pulmonary disease. For this reason when operations are urgently needed on 
these patients, gas and oxygen, basal anresthettes, local or spinal anesthesia should 
be insisted on. 

The rate of sedimentation of the erythro^es (see p. 1023) has proved to be a 
valuable aid to prognosis. A persistwitly rapid rate is unfavourable. 

Treatment. — Prophylactic. — ^Thc prophylaxis of tuberculosis involves a con- 
sideration of public heaith questions dealing with the purity of the miik supply, the 
inspection of meat, sanitation and housing, the early diagnosis of tuberculosis, the 
examination of contacts and the segregation of open " cases. Inoculation with 
B.C.G. vaccine (attenuated living bovine bacilli) is being used increasingly in Great 
Britain for protective v’acdnaUon of children and especially of contacts. It is now 
generally advised for Mantoux-negativc reactors on hospit^ staffs. All these ques- 
tions arc considered in the general article on Tuberculosis. Mass radiography, using 
miniature films, has been used for investigating the incidence of unsuspected tuber- 
culosis in certain groups of the population, such as factory workers, and men in the 
forces. The average findings in this scries sho«3 that in about 0*5 per cent of those 
examined shadou's suggestive of tuberculosis are found, although the incidence of 
active disease is considerably lower. If these cases can be adequately treated it should 
tend to check the spread of infection. 

The treatment of Mantoux-negativc reactors woridog in sanatoria or hospitals 
has recently received attention. The Joint Tuberculosis Council advises that they 
should be tveighed and have thetr blood sedimentation estimated monthly and their 
Mantoux reaction tested at least every 3 months, preferably every month. When the 
reaction becomes positive they should be examined radiologically and clinically. 
According to the degree of the signs and the radiological appearances they may either 
be allowed to work part-time ana rest in bed when off duty, or taken off duty till it 
is dear that no progressive lesions arc developing. Those showing definite symptoms 
must be treated as cases of active disease. 

Curative. — This varies with the type and stage of the disease. In all acute or 
febrile cases treatment should be commenced at home or in a nursing home or hospital, 
where the patient can be under careful observation in bed. The various forms of 
treatment which may be considered are — (1) sanatorium treatment; (2) home or 
institutional treatment; (3) dietetic treatment and personal hygiene; (4) climatic 
treatment ; (5) graduated rest, exerdse and labour ; (6) medicinal treatment ; (7) 
specific measures ; (8) operative treatment; (9) symptomatic treatment. 

1. Sanatorium Treatment. — ^Thb constitutes the best mode of treatment for 
early and for certain types of chronic disease ; but is totally uosuited for acute febrile 
or very acti^x cases. The advantages obtained are : (a) tiie patient learns the most 
suitable mode of life, and the methods employed to check the spread of the disease ; 
(6) the housing is spedally designed and the climatic conditions arc good ; (c) the 
dietary is abundant and adapted to the patient’s needs ; (d) there is constant skilled 
medi(^ s*ipervision, and the daily routine is adapted to the actual physical condition 
of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his resting tem- 
perature may be observed, and the necessary examinations carried out. If there is 
pyrexia, rest in bed must be enforced until the temperature falls to normal. If the 
temperature rises above 99® F. when the patient is up, return to bed is usually 
necessary. The routine of sanatorium treatment varies in different institutions, the 
most important divergence being whether or not a system of “ graduated exercise "is 
employed. In nearly all an hour’s recumbent rest b enforced before lunch and dinner. 
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After 3 months’ stay it is usually possible to dcdde whether the patient is re- 
sponding to treatment, and, if so, it should, if possible, be prolonged for at least 
another 3 months, or until the sputum is free from tubercle bacilli. 

2. Home and Institutional Treatment. — ^Treatment at home, in nursing homes 
or in special hospitals, is essential in early cases with fever, and in cases in which it 
is necessary to establish the diagnosis. Home treatment is also usually necessary on 
return from sanatorium or climatic treatment, if arrest is incomplete. An endeavour 
should always be made to carry out the principles inculcaten at the sanatorium, 
and the patient should be under regular medical supervision. Advanced cases are 
best looked after in special institutions. 

3. Dietetic Treatmdjt and Personai. Hyctenb. — It is desirable to graduate the 
diet in each case so that the patient is restored to the prenous maximum weight; 
but, in order to accomplish this, the food should be slowly increased and all ideas of 
enforced overfeeding discountenanced. A total calorie value of 3000 to 3500 is 
usually ample j but, if the patient is performing heavy work, as much as 4000 may 
be necessary. Meat, fish, eggs and fats are usually well tolerated. It is not often 
necessary to give large quantities of milk when the patient is on ft full dietary. 

In all cases in which there is expectoration the patient should be clean-shaven. 
Great care must be taken in the dispel of sputum to ensure that it does not become 
dry, and that flics do not have access to it. All patients who are up should cany 
special sputum flasks, while those who are in bed should have sputum cups suitably 
covered and containing disinfectant. The sputum should be burnt, or, if this is 
impossible, it should be emptied into the rvater-doset after disiofecdon with carbolic 
acid or other simple or cheap disinfectant 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, and 
in no instance should inhaling be allowed. Sun-bathing and injudidous uncontrolled 
sun exposure are dangerous and often activate quiescent lesions. Patients should be 
strongly ^vamed of this danger. 

4. CUMATic TStEArMENT.— Climate is not now considered to be so important as 
it used to be. Broadly speaking, bracing areas with cool dry air, porous soil and 
moderate height promote a feeling of well-being, stimulate the appetite and the mind 
and are more favourable than damp, low-lying ‘‘ relaxing ” sites. Countries with a 
lugh mean temperature and lugh hunudiw are unsuitable for tuberculous parents. 
"With proper treatment patients arc Just as likely to recover in the sanatorium in their 
home area as by travelling far afield. There is no special virtue in Switzerland except 
that the mountains are an agreeable background to prolonged bed rest and the air 
and atmosphere are crisper and cleaner than in this country. In any case early treat- 
ment and control are best carried out in this country. Patients with diminished vital 
capadw due to fibrosis or emphysema should not be sent to sanatoria at over 2,000 ft. 

5. Graduated Rest and Exerctse. — Rest b an essential preliminary part of the 
treatment of active tuberculosis. Even apyrexial patients benefit from several weeks 
of bed rest. Pyrexial cases must be kept m bed until the temperature has remained 
normal for several weeks, ft is an advantage to aflow patients up for toilet purposes, 
but acute cases with a high initial temperature may require periods of absolute rest 
when no movement or activity on the part of the patient is allowed. Rest treatment 
should be controlled by careful temperature observations. Rectal temperatures or 
5-minute mouth readings must be used and even minor variations should be regarded 
as significant. 

The patient is allowed to get up by degrees starting with 1 hour daily, increasing 
to 6 or S hours. If still apyrexial the patient is allowed walking exerase of I or 2 
miles daily. The system of " graduated exercise ” which Paterson instituted at the 
Frimley Sanatorium caused a revolution in sanatorium treatment in that it introduced 
a progressive occupational therapy into the previously otiose and sterile stagnation 
of sanatorium life. Paterson bad the theoiy that muscular exercise liberated tuber- 
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culous toxins and that if the exercise was carefully graduated a condition of increasing 
immunity through the use of autogenous tuberculin would arise. However, even S 
the theory has no certain foundation and excess effort is to be avoided, progressive 
occupational thcrat^ is essential, 

6. Medicinal Treatment.*— There has been a long series of drugs used in the 
treatment of tuberculosis. One no longer used which had a long vogue and an ex- 
tensive optimistic literature was aonocrystn. It took over 10 years before it fell into 
virtual disuse because tl.. natural course of pulmonary tuberculosis is so uncertain 
that it takes a great many years and a great many cases before one can conclude any- 
thing from studying tlic results of treatment 

Streptomycin starts with the very great advantage that it is kno%vn to cure many 
cases of two diseases preWoualy incurable : miliary tuberculosis and tuberculous 
meningitis. In pulmonary tuberculosis it is thought to be most effective where there 
is fresh inhltrarion and less so or ineffective in chronic fibrocaseous tuberculosis. 

Streptomycin is usually given in doses of 1 g. daily. It may be given continu- 
ously over a period of 2 or 3 months at a time, but it is more usual to give two to four 
courses of injections each lasung 2 or 3 weeks with an interval of about 2 weeks 
between each course. The object of the inten'al is to diminish the likelihood of toxic 
reaction. One of these is riddincss due to labyrinthine damage. Another is ncr%’e 
deafness which sometimes folloivs the prolonged dosage given in miliary tuberculosis 
or tuberculous meningitis. A less common toxic reaction is an urticarial or erythe- 
matous rash with or without pyrexia. The effectiveness of streptomycin is limited 
fay the tendency for drug resistance to develop. The organisms rarely become re- 
sistant before a minimum period of 14 days but the cumber of resistant strains 
rapidly rises in proportion until after about 3 months it is maximal unless measures 
are tikeo to prevent it It has been found that the simultaneous administration of 
other drugs, such as sodium aminosalicylate (PJ^.S.) or isoniazid, diminishes or delays 
the appearance of strains resistant to streptomycin or to themselves. 

Streptomycin in combination with one or other of the above drugs is given gener- 
ally in cases of miliary tuberculosis or tuberculous meningitis. It is usually given in 
acute caseous pneumonia or broncho-pneumonia. 

Physicians differ as to its use in other forms of the disease. Many oppose its use in 
fibrocaseous disease because it is not very effective, because the patient may spread 
streptomycin resistant disease and because, if the patient subsequently requires surgery, 
it would probably not be possible to get a maximal effect in the prevention of loc^ 
spread of infection during surgical intervention. On the other hand, it may serve 
to prevent or limit the local spread of broncho-pneumonia which bring the patient’s 
life progressively to an end. Some use it in tuberculous pleural effusion or in 
minimal tuberculous lesions in an attempt to arrest the disease in its incipient stage. 
They discount the possibilit)’ of losing the eventual protective effect of streptomycin 
by the hope that th^ will have rendered improbable the necessity of surgical inter- 
vention. Many use it in early infiltration wim the same object. It is rarely given in 
primary tuberculosis, although it is probably wise to give it in very young children, 
or in the so-called progressive primary in which a massive primary lesion slips 
directly into a post-primary stage with incidental danger of miliary spread. It is 
generally used to prevent spread during resection or thoracoplasty. 

It appears to be effective in the treatment of tuberculous laryngitis, tubercxilosis 
of the bronchi, ulcers of the tongue and possibly of the intestines. 

The permanent place of streptomydn in therapy will take many years to deter- 
mine. Sodium aminosalicylate has a bacteriostatic effect in vitro but is not apparently 
bactericidal. It has been used by itself in treatment and good results have been 
claimed. Probably its only important use U in combination with streptomycin to 
delay the development of resistant strains of tubercle bacilli. The dosage recom- 
mended is 3 to 4 g. four times a day, making a total daily dosage of 14 to 18 g. Larger 
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doses have been used but they often produce gastric disturbances which may neces- 
sitate the abandonment of the treatment ; and the doses given above are usually the 
largest that can be tolerated by the majority of patients. Small initial doses and the 
routine administration of the drug with meals often limit the gastro-tntestinal disturb- 
ances. The drug may produce erythematous rashes with pyrciia in a small percentage 
of cases. 

Isoniazid (isonicotlnlc acid hydraride) is also used in the treatment of pulmonary 
tuberculosis, the usual dose being 100 mg. in the morning and 50 mg. in the evening ; 
but it may be increased to a total of 200 mg. per day in divided doses. It is bacteri- 
cidal in vitro and good results are obtained in treatment with this substance combined 
with streptomycin. Resistance to isoniazid develops rapidly hut appears to be delayed 
when it is combined ■with streptomycin and there seems to be some probability that 
it delays the development of streptomycin resistance as effectively as does sodium 
aminosalicylate. Its status in the treatment of pulmonary tuberculosis cannot be 
finally estimated at the present momenL 

The sulphones and tniosemicarbazones are of doubtful value, and liable to produce 
methsmoglobina;mia and ansmia in the first instance, and jaundice and possible 
liver damage in the second. 

7, Collapse Therapy. — This form of treatment has the object of relaxing the 
affected lung and allowing it to contract towards the hilum. In this way it provides 
rest, allows cavides to coUapse and therefore heal and probably prevents the spread 
of tuberculous disease in the collapsed lung and prevents the formadon of cavities. 

The following methods of collapse therapy are available — artificial pneumothorax, 
phrenic paralysis, pneumoperitoneum, extra-pleural pneumothorax and thoracoplasty. 

(a) Artificial pneumothorax.— Thh treatment b the oldest method of coUapse 
therapy, dadng from Forlanini of Pavia in 1898. In suitable cases it is sdU the most 
effective method of collapse therapy. 

If old and dense pleural adhesions are present, it is impracdcable. If there is 
much emphysema or cardiac embarrassment, it involves risk. It is also of ■value in 
certain cases of repeated severe himoptysis. Tuberculous laryngitis or enteritis are 
not contraindications, providing that other conditions are suitable. Sterile air b 
introduced into the pleural cavity, and the lung allowed to collapse. The method 
o! induedon of artificial pneumothorax is as foiiows : A preliminary subcutaneous 
injccdon of gr. J of papaveretura (Omnopon) b given half an hour before the start. 
The patient lies on the sound side with the head lo^w and supported on a pillow. _A 
second pillow is placed under the chest to expand the intercostal spaces. The skin 
and the tissues down to the pleura ate amesthetised with 2 per cent, procaine hydro- 
chloride solution after the application of iodine. The site usually chosen b in the 
sixth intercostal space m the mid-axiUary region. The pneumothorax apparatus b 
carefully tested to make sure that it is in working order. A special pneumothorax 
needle is attached to the machine by a rubber tube which is pinched to show that 
the manometer oscillations arc free and the needle is then pushed through the inter- 
costal space until the pleural cavity is reached. The apparatus b tlien adjusted so 
that the intrapleural pressure can be observed. No air should be introduced until 
the manometer shows a normal negative pressure range with inspiration, of S to 10 
or more cm. of ■water. This is the test of entry into the pleural space, and when this 
b established 200 to 300 c.cm. of sterile air may be allowed to enter the pleural cavity. 
The final pressures are then recorded and the needle is withdrawn. A refill b given 
next day and another after 2 more days, the quantities of air introduced being deter- 
mined by the final pressures, whidi should be kept slightly negative. Subsequent 
refills are gradually spaced out to a week, then 10 days and later to 2, 3 and 4 weeks’ 
intervals. The usual custom now b to maintain the colbpse for 3 years or longer. 
If the condition of the patient is satisfactory, re-expansion may then be permitted 
cautiously. It should be remembered that ^ter expansion pleural adhesion almost 
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invariably occurs and the treatment by artificial pneumothorax cannot be repeated. 
In some cases of bilateral disease, whidi is active but not very extensive in either 
lung, a cautious use of bilateral artifidal pneumothorax has proved practicable and 
helpful, but verj' great care is necessary in adjusting the pressures. 

There are certain dangers in the procedure. These are now rare, and they can 
usually be prevented by careful attention to the technique. Death has occurred from 
air embolism when the needle has acddentally been put into a blood vessel in the 
lung. It is for this reason that air should never be allowed to flow unless there is 
a clwr negative swing of the manometer showing that the needle is in the pleural 
carity. if the lung is adherent to the chest-wall, owing to pleural adhesions, or if 
the needle is pushed in too far, it may be inserted into the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero line insteaS 
of entirely below it. Under these circumstances, no air should be allowed to enter. 
The needle may be inserted into a blood vessel. In this case the manometer pressure 
will rise above zero, and blood may appear in the glass section inserted in the rubber 
tube leading from the manometer to the needle. The needle should be withdrawn 
immediately, lest air should enter tlie vessel. 

If the pleura is found to be adherent at the site of the first puncture, another 
attempt may be made elsewhere, e.g. just below the inferior angle of the scapula. 
This spot may be selected for the initial puncture in left-sided cases where there is 
marked cardiac displacement. In cases In which localised band or cord adhesions 
prevent adequate collapse, it is often possible to cut them by electrocautery or dia- 
thermy through an operating thoracoscope, thus ensuring completely effective collapse. 
This is called internal pneumol>’sis. Provided that the lung is sumciently relaxed to 
permit closure of cavities the persistence of adhesions does not necessarily make the 
treatment ineffective. 

Ovcr-eollapse may lead to atelectasis of a lobe probably due to bronchial obstruc- 
tion. It is not uncommon after adhesion section. Its persistence is a serious complica- 
tion as it may lead to pleural effusion, empyema or bronchiectasis but often the lung 
rc-expands as tlie excess air is absorbed. Pleural effusions sometimes occur during 
treatment. Small amounts of fluid in the costophxenic gutter occur at some time in 
the majority of cases. Large effusions sometimes occur requiring aspiration. They 
do not necessarily prevent continuation of treatment but are often followed by pro- 
gressive obliteration of the pleural cavity and occasionally they become purulent. 

Other rare complications are pressure pneumothorax following injury to the 
lung during induction or refill and very rarely secondary infection of the pleural cavity. 

(6) Phrenic paralysis . — Crushing of the phrenic nerve results in a paralysis lasting 
from 8 to 18 months. The paralysed diaphragm is elevated at rest and rises during 
inspiration. The degree of collapse varies very much but occasionally very satisfactory 
lung relaxation occurs. It is rarely used as the only treatment but is usually combined 
nowadays -with pneumoperitoneum. 

The indications are the same as those for pneumothorax and it is used where 
pneumothorax has failed or is being postponed for some reason. Phrenic crush 
should not be used if thoracoplasty is likely to be necessary as the operation cannot 
be performed until the diaphragm recovers its mobility. Occasionally phrenic crush 
is followed by permanent paralysis. 

(c) Pneumoperitoneum . — Air introduced into the peritoneal cavity raises the dia- 
phragm and produces partial collapse of the bases of the lungs. As in an artificial 
pneumothorax, the injections of air must be repeated at intervals to compensate for 
absorption. In order to achieve the best results, the diaphragm on the affected side 
should be paralysed by crushing or evukion of the phrenic nerve. In a favourable 
case, a pneumoperitoneum wlT raise the diaphragm by several inches, and this, 
together with the abolition of the diaphragmatic movement, relaxes and tests the 
lower part of the lung. The operarion is ioaicated in cases of cavitatiag tuberculous 
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lesions in the lower lobe when an artificial pneumothona has failed. It is particu- 
larly successful in the treatment of cavities in the apex of the lower lobe (dorsal 
segment). Care is necessary in the teduuque to avoid the risk of air embolism. 
This treatment is used where pneumothorax has failed or as a prelude to pneumo- 
thorax treatment when the activity of the tuberculous disease in the lung has subsided 
sufficiently to make pleural effusion less likely to follow artificial pneumothorax. It 
is less effective than pneumothorax treatment but quite effective in some cases. 

(tf) Extra-pleural pneumothorax . — This treatment was the logical development of 
pneumothorax treatment when it tvas impossible to collapse the lung by orthodox 
pneumothorax treatment on account of adhesions. Collapse is obtained by separating 
the pleura and the underlying lung from the chtal-wall inside the endolhoraac fascia 
and then by maintaining the separation by putting air in the space thus formed. It 
fell out of use because of the frequency of secondary infection and spread of disease 
to the extra-pleural space. The de\*eIopment of antibiotics has led to some revival 
of the operation, 

(c) Thoracoplasty . — ^This operation was originally used in cases where artificial 
pneumothorax had been attempted and failed because of adhesions or because cavi- 
ties remained patent in the partially collapsed lungs. It is, however, often used as a 
primary form of collapse. It b particularly used to collapse apical cavities. The 
operation involves division of a variable number of ribs sometimes combined trith 
apicol^’sis to allow tlie lung to collapse by mobilisation of the chest-wall. It is a serious 
operation but good results are obtained. The more radical thoracoplasties are not 
so often done no^^ada}'s and resection is replacing many thoracoplasties. 

(/) Keteelion. — All the surgical measures previously descriotd are designed^ to 
put the diseased lung in a favourable state for natural healing to occur. Resection 
aims at eradicating the lesion itself. It is a less mutilating operation than thoraco- 
plasty and more effective than thoracoplasty in dealing svith cavities of the lower 
lobe. It is beiog increasingly used to remove apical caviues, tuberculomata and 
tuberculous bronchiectasis. Only time can show whether too optimistic a view is 
taken of its value by some enthusiasts. Its use is limited by the multiplicity of tuber- 
culous lesions. Resection may very well repbec many forms of colbpsc therapy 
but its least debatable value at present is in putting a full stop to disease already 
arrested by other methods. No form of surgit^ treatment is a substitute for general 
treatment. 

8, STMPTO^UTIC TitEATMEffT. — ^\Vhen cough b ineffective it may be relieved by 
a sedative lozenge or linctus containing diamorphine or codeine, or by the well- 
known liquorice lozenge. If there b difficulty in bringing up the sputum, a simple 
saline mixture b of value, such as sodii bicarb, gr. 10, sodii chlorid. gr. 3, sp. chlorof. 
min. 10, and aq. anctht dest. ad ff. oz. 1. 

Night meats . — Free ventilation b the key to prevention. The ivindotvs shoidd 
be widely open. The clothing and bedclothes should be as light as consistent with 
warmth. Feather or rubber mattresses should be avoided. In verj' severe cases a 
rush or thin cork mattress has been recommended. 

Fever . — Rest in bed up to the extent of *' absolute rest " is the best means of 
lowering the temperature. 

UemoptysK . — In cases in which the sputum is only streaked no special treatment 
is required. Moderate hiemoptysis with expectoration of 3 or 4 oz. of blood requires 
more active measures. The patient should be put to bed and as there is usually 
anxiety, given a sedative, either chloral Iwdrate or morphine gr. In profuse or 
persistent hsmoptysis, the patient should be confined strictly to bed, and if it is 
^own from which side the olecding has occun^, he should be on the affected side 
to prevent the blood from being aspirated into the sound lung. 

He should have one or two pillows and should not be kept too immobile as the 
blood may cause collapse of one or more lobes unless it is coughed up. Hemoptysis 
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ja rarely fatal except in advanced cases, but causes alarm out of proportion to the 
danger. Reassurances and sedatives help to allay fear, but sedatives should be ai^pted 
to circumstances and not overdone. If the bleeding is severe and continual, drip 
transfusion should be given. 

Aitificzal pneumothorax has been used to stop hjemorrhage when the affected 
side is known, although it is rarely needed and indeed it is probably seldom that it 
could be performed. It has, however, been successfully employed on several occasions 
when all other measures had failed. 

Congo red and other blood coagulants are of no value. 

Gasiro-inlestinal symptoms . — ^Anorexia or dppepsia are usually due to toxtemia, 
and improve with rest. Sometimes the milk tuet, increased fat, cod-Uver oil and so 
forth which these patients are often given are the cause of the dyspepsia. Alkalis 
are often helpful. Patients should be advised not to swallow their sputum and told 
why they should not, as otherwise they often ignore this advice. 

If diarrhoea develops, a loiv residue diet with a high vitamin content should be 
given. Diarrhaa usudly occurs in terminal cases, and tincture of opium will help 
to relieve it. 

Insomnia is often a troublesome symptom, and every endeavour should be made 
to obtiun a good night’s rest by administration of mild hypnotics, and by reeving 
distressing cough and pain. 

The treatment of tne complications of pulmonary tuberculosis is described under 
their respective headings. The rehabilitation of patients discharged from sanatoria 
is an important subject, to which considerable attention is being devoted, and involves 
a consideradon of the advisability of establishing training centres or industrial colonics 
for consumptives. These arc proving of very grMt value. 


MINIMAL TUBERCULOSIS 

As a result of mass radiography, the significance of minimal lesions requires 
especial study. There arc various definirions of wliat constitutes a minimal lesion, 
but the exact de&«‘tfon Is not rmportant. 

These are usually small nodular discrete lesions found in the upper part of either 
lung usually below me first or second or third ribs : there may be one or more than 
one ; they do not give rise to any physical signs and their presence can only be 
detected by radiological examination. These arc post-primary lesions and are not 
accompanied by glandular enlargement. Under obseivation these shadows may 
rarely recede and disappear or may become denser as they arc replaced by fibrous 
tissue or calcification. They may, on the otlier liand, eventually cavitate or there 
may appear in the adjacent lung small areas of infiltration with progressive disease. 
These latter changes may occur months or more often years after their first detection. 

Obsen’atlon lias now sJiown that at least 30 per cent, develop into progressive 
disease and the proportion may really be higher. At the present time, partly owing 
to shortage of hospital and s.-’.natorium accommodation in many clinics, patients show- 
ing these radiological shadoivs are merely kept under observation without treatment, 
only receiving treatment when progressive disease has occurred. It is probable that 
most cases of progressive tubercuToris \vith sputum would at some tune previous 
have shown these minimal lesions. Th«e lesions should always, therefore, be treated 
seriously as they present a golden opportunity for treatment at an early sta^e. If 
successfully treated, progressive tuberculosis might become rare and the inadence 
of tuberculosis diminish. 

It has already been stated that some of these lesions become calcified and give 
no further trouble, but there ts at the present time no method of determining whicli 
lesions will remain static and which will progress. Patients shotving these lesions 
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should be put to bed. Five-minute or rectal temperatures should be carefully charted 
and the sputum, if any, should be examined; if there is no sputum, laryngeal swabs 
or gastric ^vash^ngs should be examined and cultivated, although at this stage tubercle 
baalli are rarely found. Observation of the temperature chart will often show minor 
yet important deviations from the normal, even in patients who have no symptoms. 
A raised sedimentation rate should be accepted as evidence of activity, but the sedi- 
mentation rate is rarely raised and a normal sedimentation rate does not exclude a 
progressive lesion. If all these observations are negative it may be considered safe 
to discharge the patient and keep him under observation. A wiser course, however, 
is probably to give these cases courses of streptomycin and isoniaaid. Whether 
progressive disease can be prevented by tUs treatment it is not yet possible to say, 
but certainly it does not always prevent spread of the disease. Artificial pneumo- 
thorax does appear to prevent spread and cavitation, and should be induced m young 
patients or patients who show definite evidence of activity as shown by pyrexia, a 
positive sputum or radiological change in the lesion. In the United States of America 
these lesions are often excised, and mddentaUy it has been shown that they represent 
a localised broncho-pneumonia. Resection may well become tlie treatment of choice, 
but the difficulty of adopting drastic measures of treatment or even of admitting the 
patients for observation and assessment is that the patient has no symptoms whatever. 
The name “ minimal lesion " is not a happy one, as it suggests an insignificant lesion, 
but once it is generally realised that these shadows, like the cloud no bigger than a 
man's hand, may be the pres.nge8 of storms to come, they will receive the senous treat- 
ment which they deserve and the whole picture of pulmonary tuberculosb may be 
altered in our own time. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion exists 
in regard to their nomenclatures, and at the present time it is difficult to gh’e accurate 
accounts of them. The pulmonary mycoses have one feature in common, in that 
they produce chronic pulmonary lesions practically indistinguishable clinically from 
those of tlie chronic forma of pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically may be 
mentioned — Actinomycosis; Sporotrichosb (sec p. 196) ; Aspergillosis; Torulosb 
(see p. 197); North and South American Blastomycosis (see pp. 198, 199); 
Coccidioidosis (see p. 200) ; and Histoplasmosis (see Appendix i). 

PULMONARY ACTINOMYCOSIS 

/Etiology. — The general characters of the streptothrix group of organisms arc 
described in the section on Actinomycosb (see p, 193). A large proportion of cases 
show the first lesions in the head and new regions, but primary pulmonary cases 
occur, and are probably more frequent than b generally recognised. 

Pathology. — In the primary puhnonary cases the distrioution of the iestons b 
at first very similar to that of tuberculosis, and the disease may extend in an identical 
manner. In the forms due to spread from other organs such as the liver, the base 
of the lung may be first involved, wlule in cases extending down from the neck the 
path of the infection b apparent. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is the rule, 
but occasionally empyema resulte. When a subcutaneous abscess ruptures or is 
opened, the characteristic “ sulphur granules *’ may be found, although thb is not 
invariable. The skin around the sinuses which result is often puckered in a some- 
what characterbtic fashion. 
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Symptoms.— These are in general identical with those of the chronic forms of 
pulmonary tuberculosis, such as cough, e^qscctoration, which may be offensive, 
d}"spna», fever and night sweats. 

Complications and Sequel®. — TTiese ate usually due to the other localisations 
of the organism ; but, in addition, empyema and bronchiectasis may be mentioned. 

Diagnosis. — This can only be established by the discovery and identification 
of the organism in the sputum and the discharge. The characteristic “ sulphur 
grains" are not invariably present, and may escape notice unless looked for care- 
fully. In any obscure case of pulmonary disease in which tubercle bacilli are not 
found after repeated search, the possihili^* of actinomycosis should be considered, 
and direct films should be specially examined. 

Course. — ^This is progressive, and may lead to asthenia, emaciation and death. 

Prognosis. — ^This is serious, although some cases respond well to treatment. 

Treatment — (See p. 196). Surgical treatment of local abscesses or of empyema 
may be reouired. PemdUin is often effective in doses of 1 million units daily for 
several weeks. Large doses of potassium iodide arc traditional. 

PULMONARY ASPERGILLOSIS 

^tiolog}’.— Infection of the bronchi and lungs sometimes occurs by AtpergiUui 
fumigatuSy more rarely by A. nidulans. The disease has been roost frequently observed 
in France. It occurs among pigeon breeders and hair sorters and combers. The 
former acouirc the disease from the process of arlifidal feeding, from transferring 
grains in the mouth to the beak of the bird ; the latter from the use of rye flour in 
deanine the hair. Millers and farm labourers have also been the subjects of the disease. 

Pathology.— The fungus induces nodular formations in the lung tissue some- 
what resembling aggregated tubercles. Droncbltls, patchy lobular consolidation and 
fibrosis result. Emphysema, bronchiectasis and cavity formation may follow. A 
secondary' aspergillosis may occur in chronic cases of bronchitis or lung disease, but 
is of little clinical importance. 

Symptoms.— Primary aspergillosis produces symptoms similar to those of bron- 
chitis, broncho-pneumonia or pulmonary tuberculosis, according to the localisation 
and degree of the lesions. The sputum may be blood-stained, or definite h®mop^sis 
may occur. There is generally wasting with irregular fever. 

Diagnosis. — The condition has to be differentiated from pulmonary tuberculosis, 
and from other varieties of pneumonomycosis. It may be suspected when repeated 
examinations of purulent sputum do not show tubercle bacilli. It is, however, a 
rare disease and even if the fungi are found they may be secondary invaders or con- 
taminants. 

Course. — ^Acute broncho-pneumonic forms may be fatal in a few weeks or 
months. The chronic lesions may extend to years, and arrest with fibrosis is not 
uncommon. 

Treatment. — ^This consists in avoiding further infection, and giving large doses 
of potassium iodide. Open-air measures and general tonic treatment are also to be 
recommended. All Aspergilli are completely resistant to penidllin. 

PARMER’S LUNG (see p. 1015) 


OTHER MYCOTIC INFECTIONS 

Fungi of the genera Blastomyces {Oidium, Coctidiaides) and Sporotrichum arc well 
known to produce cutaneous affections simukting chronic gummatous or tuberculous 
lesions. They may also give rise to pulmonary disease producing symptoms like 
those of tuberculosis. 
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Castellani has described various broncho-pulmonary conditions due to species 
of the genus MonUia {Candida), including the “ tea-tasters’ cough ” and “ tea-factore 
cough*’. Another fungus, Mucor mtictdo, has been found in the sputum, and is 
regarded as pathogenic to man. 

All these moulds produce bronchtuc symptoms and mild infections, while more 
severe forms simulate pulmonary tuberculosis. The diagnosis in each case depends 
upon the recognition of the fungus, and the treatment recommended is large doses 
of potassium iodide. 

' PULMONARY HISTOPLASMOSIS 

This is described in the article on Histoplasmosis (see Appendix i). 


TOXOPLASMOSIS 

This is described in the article on Toxoplasmosis (see Appendix v). 


SYPHILIS OF THE LUNGS 

Etiology. — Clinically recognisable pulmonary syphilis is a rarity; but syphilitic 
lesions occur in the lungs in both the congenital and acquired forms of the disease. 

Pathology. — Even post mortem It is often difficult to establish the syphilitic 
nature of the pulmonary lesions found In cases of syphilis, owing to the fact that they 
tend to the formation of scars presenting no characteristic features. 

Congenital syphilis . — The essential changes are— (1) Round.celled Infiltration 
with eventual fibrosis, starting round the bronchi and spreading to the inter-alveolar 
framewotlf, (2) periarteritis of the smaller anttics and desquamation and de- 
generation of the epithelium of the alveoli and bronchi. Gumnuta may be present, 
But are rare. Spirochstes con be demonstrated in the lesions by Levaoiti's metiiod. 
The microscopic appearances comprise the “ white pneumonia ” of Virchow, and 
an interstitial pneumonia which is commoner, although both conditions are fre- 
quently associated. White pneumonia is found in premature or still-bom Infants, 
and in those dying soon after birth. The condition may be widespread or localised. 
The affected areas arc firm, consolidated, smooth and greyish-white in colour. There 
arc no interstitial changes, and the consolidation is due to the filling of the alveoli 
with desquamated, degenerating epithelial cells. 

In the commoner interstitial form the lung is firmer, harder and darker grey in 
colour, and the connective tissue is mmnly involved. To this condition the term 
** pancreatisation of the lung ” has been applied by Rogers. 

Acquired syphilis . — Syphilitic lesions of the bronchi have already been described 
in the section on diseases of the bronchi. Gummata may occur in or around the intra* 
pulmonary bronchi or in the lung tissue. They may be single or multiple, and vary 
in size from that of miliary CTanulcs to a hen’s egg. They arc said to be more common 
in the deeper parts of the lung near the roots and in the loner lobe. They undergo 
changes similar to those occurring in gummata elsewhere, but tend more to fibrwis 
and contraction than to softening. Owing to these secondary changes, the following 
conditions may result : broncho-pneumonic processes, ividespread fibrosis and con- 
traction with pleural adhesion, bronchiectasis and occasionally excavation. 

Symptoms. — Small gummata may be latent and give rise to no symptoms or 
signs. When fibrosis occurs, they are similar to those of pulmonary fibrosis from other 
causes. It is generally recognised that in rare cases a destructive process occurs, 
formerly called “ syphilitic phthisis ”, and almost exactly similar in its clinical mani- 
festations to those of caseous or fibro-caseous tuberculosis. 

Complications and Sequelae. — Syphilitic lesions in the larynx, trachea or 
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bronchi may complicate the course. Bronchiectasis has already been mentioned, 
and tuberculosis may occur as a complication. 

Diagnosis. — This is often difficult and sometimes inconclusive. Obscure pul- 
monary signs in a syphilitic subject should arouse suspicion. The Wassermann 
reaction should be determined, and other indications of syphilis looked for in all 
fibrosing and destructive lung conditions when no tubercle bacilli are found in the 
sputum. These cases have never been common in modern memory and are becoming 
rarer. Other syphilitic lesions such as aortic regurgitation are usually present. The 
difficulty of diagnosis is increased by the association of syphilis and tuberculosis 
mentioned above. 

Course and Prognosis. — Where the lesions arc localised and can be recognised 
early, the course is favourable if anti-syphilitic treatment is applied. Where fibrotic 
changes occur, leading to bronchiectasis, the course is less fiivourablc, and in the 
destructive form it is serious. An inter-current tuberculous infection increases the 
gravity of pulmonary syphilis. 

Treatment. — ^\Vhen a diagnosis of pulmonary syphilis has been established, 
vigorous anti-syphilitic treatment should oe carried out. Its beneficial effect is un- 
doubtedly promoted by open-air treatment. In cases where tuberculosis coexists 
wth syphilis, anti-syphilitic treatment is strongly recommended, especially by French 
phj-sidans. 

NEW-GROWTHS IN THE LUNGS 

Both benign and malignant tumours may occur in the lungs, the latter being the 
more common. 

^tiolog)'. — Malignant tumours occur more frequently in the mate sex in the 
ratio of 5 to 1 { carcinoma is rare before the age of 40. The lung is now the commonest 
site of cancer in the male. Some of the apparent increase is due to more accurate 
diagnosis but there is probably a genuine increase. It has been observed that cancer 
of the lung is most commonly found in smokers, and Doll and Hill have produced 
suggestive figures shoiring tliat heavy dgareite smokers have a much greater incidence 
than non-smokers. Further studies arc necessary to determine the importance of 
cigarettes as an etiological factor. 

Pathology. — Benign tumours found in the lungs usually arise in the bronchial 
mucous glands or in tiic bronchi. They include adenoma, fibroma, lipoma and 
chondroma (sec p. 972). 

Malignant tumours may be primary or secondary. The primary growths are 
carcinoma or sarcoma. It is prooable that all varieties of bronchial caremoma arise 
in the basal cells of the bronchial mucous membrane. Certain types are described, 
the squamouS'Celled carcinoma, the adeno- or columnar-celled carcinoma and the 
oat-celled tumour. The squamous-celled cardnomata form a clearly differentiated 
group, in which may be included columnar-celled growths wth duct and adnar 
formation; the remainder are sometimes known as undifferentiated tumours, con- 
sisting of more primitive types of cells. These types, however, may be combined 
80 that any one particular carcinoma may vary histologically in different areas. Sar- 
coma is extremely rare and most tumours thus described prior to 1928 were in fact 
anaplastic cardnomata. Metastatic cardnoma may arise from primary tumours in 
breast, stomach, intestines, liver, pancreas, prostate or kidney and metastatic sarcoma 
most often results from tumours of bone. Chorion-epithelioma also give rise to 
secondary deposits in the lungs. 

Primary malignant tumours are usually unilateral ; but secondary growths are 
often multiple. Dissemination in the lungs may occur by spread through the bronchi 
or vessels, and a condition of miliary cardnomatosis is at times produced. The 
pleura Is often affected by direct extension. Infiltration of, or pressure upon, the 
mediastinal structures frequently occurs. 
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Symptoms. — Simple tumours exapt adenomata arc pathological curiosities, and 
as a rule, only produce symptoms when they cause obstruction of a bronchus or press 
on mediastinal structures (see pp. 9TO, 1094). 

The early symptoms of malignant growths are slight, and consist of malaise tvith, 
perhaps, cough and expectoration. Later, yfhcn the growth becomes more extensive 
and exerts pressure on, or involves the larger bronchi, mediastinum or pleura, they 
are more noticeable. Pain, dyspncca and loss of weight with cachexia usually develop, 
and the cough and expectoration are more marited. The latter is often of the typical 
“ currant jelly ” or ** prune juice ” appearance due to altered blood. Microscopically, 
groups of large fatty cells, or irregular epithelial cells may be seen. Malignant cells 
may be found in 60 per cent, of cases by Dudgeon’s wet method. There are usually 
no definite physical signs until the tumour causes pressure upon the bronchi, medi* 
astinum or deep thoracic veins or nerves. The chest-wall may bulge locally, owing 
to the presence of a growth near the surface, or it may be retracted if a main bronchus 
is obstructed. An actual subcutaneous swelUng caused by the tumour eroding through 
the chest-wall may be visible. Enlarged veins often nm across the chest, and one 
or other arm may be swollen or OKlcmatous if there is mediastinal obstruction. Vocal 
fremitus is often unaffected, but is increased when the gro\vth is near the surface, 
and diminished if pleural effusion has occurred. The percussion note over a moderate- 
sized tumour is impaired and may be extremely dull ; more often the dullness is 
due to collapse of the lung. The breath-sounds vary with the size and position of 
the growth, and with the displacement or pressure effects produced. They may be 
weak, or loud and stridorous. The stridor is usually unilateral. Adventitious sounds 
depend upon the presence of complications such as bronchitb, Some degree of 
fever often occurs. The supra-davicular and axillary glands are not infrequently 
enlarged, and evidence of malignant disease may be present in other parts of the 
body such as the abdomen. 

One special variety of apical carcinoma is the superior pulmonary sulcus or Pan- 
coast tumour, which gives rise to a somewhat characteristic or suggestive clinical 
picture. The chief symptoms ate pain in the shoulder, inner side of the arm and fore- 
arm together with weakness and wasting of the small muscles of the hand. Paralysis 
of the cervical sympathetic on the same side develops. There is usually localised 
dullness at the extreme apex. Radiological investigation reveals a sharply defined 
apical shadow mth destruction of the posterior part of the first three ribs and some- 
times localised vertebral erosion. Pancoast suggested tliat these tumours may arise 
from remnants of the fifth branchial cleft. 

Complications and Sequelae. — Dronchitis is nearly always present in some 
degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, gangrene, haemop- 
tysis, pleural effusion, abscess and empyema are sometimes observed. The effusion 
is frequently bloodstained. In cases of primary malignant disease of the lungs, 
secondary deposits may occur in other parts of the body such as glands, brain, supra- 
renals, heart and bones. Cai'diac arrhythmia, such as auricular fibrillation, may 
result from direct invasion of the pericardium or myocardium. 

Carcinoma of the lung may be accompanied by neurological syndromes which 
are not due to secondary deposits, and which may cause symptoms before the car- 
cinoma. Four types of neuropathy are recognised : subacute cerebellar degeneration, 
sensory neuropathy, polyneuritis and motor neuropathy. The clinied manifestations 
are not alwap clear-cut and there m^ be evidence of multiple lesions in the nervous 
system. The characteristic picture of subacute cerebellar degeneration is of a rapidly 
progressive ataxia and dysarthria; diplopia, euphoria and dementia are common, 
and there may be pyramidal and sensory changes. In sensory neuropathy the pr^ 
senting symptoms are pain and paranthesis in the limbs, and ataxia; there is peri- 
pheral sensory impairment and ataxia, absent tendon reflexes and only slight muscular 
weakness. In polyneuritis there are motor and sensory changes. In motor neuro- 
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pathy there is a progressive atrophic paresis predominantly affecting the limb girdles ; 
bulbar palsy, diplopia and ptosis may occur ; the tendon jerks are diminished or 
absent ; there are often subjective sensory manifestations such as pain, cramps or 
pariestbeshe, but objective sensory changes are rare. 

Diagnosis. — ^This is difficult in early cases, and not easy in some advanced ones. 
It not infrequently happens that metastases, especially in brain or bone, afford the 
earliest manifestations to be recognised. Difficulties may arise in connection ivith 
pulmonary tuberculosis, fibrosis and gumma of lung, aneurysm, pericardial and 
pleural effusion and enlargement of the mediastinal glands due to Hodgkin’s disease 
or tuberculosis. The whole body should be scarfed for evidence of malignant 
disease elsewhere. The sputum should be examined repeatedly for tubercle bacilli 
and for cellular elements, and a radiographic examination made of the chest. Local- 
bed pulmonary collapse thus demofkslfated may be a very early indication. By the 
stereoscopic method excellent evidence of pulmonary neoplasms is often obtainable. 
Liplodol injection and radiographic examination or tomography may demonstrate 
the obstruction of a bronchus by the growth which often presents a tapering or “ rat 
tail ” appearance. Bronchoscopy is essential in the diagnosb of bronchial carcinoma. 
Temporary artificial pneumothorax may be helpful in diagnosis, particularly in 
differentiating simple tumours in the periphery of the lung, gro\vths m the medias- 
tinum and in the chest-wall. 

The Pancoast tumour may give rise to special difficulty. It has to be differ- 
entiated from syringomyelia, cervical rib, apical pulmonary tuberculosb and secondary 
sarcoma. 

Course.— This is progressive, the patient gradually losing strength and dying 
from cachexia or some intercurrent affection. 

Progoosis.— Apart from those cases in which early recognlcton may in suitable 
conditions render lobectomy or pneumonectomy, with removal of the grotvth, possible, 
this b hopeless, death occurring in a few w'celtt, or being delayed for 2 or 3 years. 
The possibility of a successful pneumonectomy is more favourable with differentiated 
than tvith undifferentiated tjTies of growth. In the latter the growth tends to be more 
infiltrating and the glands are more likely to be involved. 

Ireatmeat . — 'Beniga Uimours sre often capshie oS complete remo'i’al with gratily- 
ing success. 

In malignant growths lobectomy or dissection pneumonectomy wth complete 
removal of the growth is only practicable for cases recognbed early in which there 
are no secondary deposits. 

Radiotherapy may be useful by dirainbhing local pressure and relieving symptoms, 
but cu»-e by thb meffiod b rare. 

Ust ess cough should be checked by sedative lozenges or a linctus. Dyspneea 
due to f-leural effusion may be relieved by tapping with or without air replacement ; 
but the fluid often reaccumulates rapidly. Pain should be relieved by analgesic drugs, 
and in the later stages those coataining opium or its alkaloids may be required. 


TROPICAL DISEASES OF THE LUNG 

Paragommiasis or DistamatosU . — ^Faragonimiasb is a dbease contracted in parts 
of Korea, Japan, Formosa or China by bathing in, or drinking, infected water, or 
eating raw crabs or crayfish. The symptoms of cough, hzemoptysis and pleurby are 
caused by the invasion of the lung by flukes. 

Pulmonary Schistosomiasis . — ^This disease b found in North and South Africa 
and particularly in Egypt. It also occurs in South America and the West Indies. 
It is caused by the invasion of the lung by the ova of S. hamalohium or S. mansoni. 
The ova form “ tubercles ” and tliere b an obliterating endarteritis of the arterioles. 
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These eventually cause pulmonary hypertension, angiomata and pulmonary artery 
dilatation. 

Pulmonary Amabtasts. — Inwsion of the long by Entamceba Instolytka is usually by 
direct spreacf from a hepatic abscess although primary amcebic abscesses, presumably 
emboIi<^ have been desciTbed. Invasion is usually accompanied by effusion or 
empyema. The sputum coughed up from the abscess is described as being like 
andiovy paste and this is an apt description, although similar sputum sometimes 
occurs in pulmonary abscess not of amabic origin. 

Amabiasis is a disease of w)rld-widc distribution. It is not strictly a tropical 
disease but it only assumes serious proportions where sanitation is defective or human 
excrement is used in agriculture. 

Emetine is usually effective in this condition combined with penicillin or other 
antibiotics. 


CYSTIC DISEASE OF THE LUNG 

ffiliology. — Cysts may be congeiuta! or acquired. 

(i) Congenital cytU are lined with respiratory epithelium and have a tvall in which 
elements of the bronchial wall are present. They do not always possess any obvious 
connection with a patent bronchus and arc often associated with coneenlw abnor- 
malities of the heart or skeleton or with cystic disease in other organs. The following 
varieties are described : (o) The solitary cyst. This may occasionally be inflated 
to balloon-Uke size and be mistaken for a pneumothorax, (ft) Multiple cysts giving 
rise to either a soap bubble or honeycomb appearance of a lobe or lobes. The CTSts 
usually contain air but may contain clear muctnoua fluid or they may become fiiu of 
pus if they are secondarily infected. 

(ii) Acquired Cystic Disease.— Somt doubt has been e.xpressed as to whether cystic 
bronchiectasis Is an acquired condition or represents infection of a congenital cystic 
condition of the lung. It is, however, probable that cystic bronchiectasis is the result 
of bronchiectasis ac(^uircd in early life. Cystic bronchiectasis has a characteristic 
xnultilocular radiological appearance usually in a lower lobe. OperathT: removal is 
advisable to prevent complications, although this type of bronchiectasis often has a 
relatively benign course. In staphylococ^ pneumonia, thin-walled abscesses or 
cysts often appear and usually disappear by rcabsorption. Occasionally the q'sts 
remain and may give rise to no symptoms, although they are sometimes associated 
with bronchiectasis. They are probably caused by local alveolar distension due to 
the check-valve action of a partly occluded bronchus. The "ring” shad'ws of 
tuberculosis are of a similar nature, and cysts and cavities similar in charact .•occa- 
sionally occur in asthmatics. 

Symptoms. — These vary with the variety of cyst present. The large balloon 
cyst, met with in infants or young chOdren, may result in severe respiratory and 
cardiac distress. In suda cases there is cyanosis, dyspna» and displacement of the 
trachea, mediastinum and heart to the opposite side of the chest. The percussion 
note over the cyst is hyper-resonant and tne breath-sounds are absent. Solitary C3^t3 
often give rise to no symptoms and are only discovered on routine radiographic exam- 
ination. When infected the clinical features may resemble those of lung abscess or 
bronchiectasis. With multiple medium-sized or small cj-sts no symptoms usually 
appear until infection occurs, though baerooptysis may occur early. VvTien infected, 
toxamiic symptoms develop, such as loss of weight, irregular fever, cough and expec- 
toration which is sometimes offensive. Clubbing of the fingers may then soon he 
noted. On examination scattered areas of slight dullness, and weak air entry with a 
few persistent rSlcs may be detected. 

Course, Complications and Sequels. — The onset of complications usually 
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leads to the development of symptoms which call for investigation. Thus spon- 
taneous pneumothorax may result from rapture of a cyst. In other cases suppuration 
occurs in the cyst tvith the formation of lung abscess, bronchiectasis or empyema. 
Cerebral abscess may be a late seoueU 

Diagnosis. — ^This is suggested by radiography and by Hpiodol examinations and 
possibly tomography. If ^e space in the cyst is free from fluid the radiographic 
appearances must be differentiated from those of pneumothorax, an emphysematous 
bulla, a thin-walled tuberculous cavity or, in some cases, a diaphragmatic hernia 
If the cyst contains fluid, further investigations are required to exclude the presence 
of such conditions as lung abscess, encysted pleural effusion or empyema, hydatid 
cyst, dermoid cyst or a blood cyst. A definite diagnosis can sometimes only be 
made after operation by microscopical examination of a portion of the cj^t. 

Prognosis. — ^Thia varies with the ^e of cyst present, the development of com- 
plications, and the treatment adopted. In many cases the prognosis is good, apart 
from rupture or infection. In the large balloon cyst there is risk of sudden death 
during an attack of distension. 

Treatment. — ^The large balloon cysts which are causing respiratory and cardiac 
embarrassment call for immediate treatment by the insertion of a needle. Subse- 
quently the only hope of recovery lies in pneumonectomy. 

When the cysts are infected, treatment by postur^ drainage should 6rst be 
adopted. Failure usually follows attempts at surgical drainage or collapse opera- 
tions. If the cysts are unilateral and infected, the only hope of cure lies in radical 
removal of the portion of lung involved, cither by segmental resection, lobectomy or 
pneumonectomy ; and so in bilateral cases it necessarily follows that no radical cure 
ts possible. 


SARCOIDOSIS OF THE LUNG 

Sarcoidosis is really a generalised disease, but it occurs often enough in the lungs 
to merit a separate description. 

There are two main pulmonary forms. One in which the glands are predominantly 
involved and one in which there is generalised pulmonary infiltration. There is, 
however, no hard-and-fast division between the two conditions. The enlarged hilar 
glands are the commonest form and have been found to be common as a result of 
mass radiography. They usually cause no symptoms at all but they may be associated 
with other lesions in the bones, the eyes or the skin. Sometimes the discovery is 
made as the result of a chest radiograph suggested by the appearance of erythema 
nodosum. The differential diagnosis is from the adenitis of primary tuberculosis, 
lymphosarcoma and Hodgkin's disease, and other conditions causing mediastinal 
glandular enlargement. 

The glands of sarcoidosis are usually discrete from each other, well demarcated 
and bilateral. They may persist for months but their disappearance can often be 
measured in weeks. The Mantoux test is usually negative. The generalised pul- 
monary form sometimes follows the glandular form but if it always does, the glandular 
enlargement stage is often missed. The infiltration has the radiological appearance 
of miliary tuberculosis, pneumoconiosis or cardnomatosis. The nodules may be as 
small as the nodules of miliary tuberculosis but are sometimes larger and coarser. 
The hilar glands are often enlarged but not necessarily so. The commonest physical 
signs are similar to those of miliary tuberculosis, namely, generalised crepitations or 
fine rdles. 

Symptoms. — ^There are often no symptoms at all in either form, and the absence 
of symptoms is often strikingly at variant* with the extensive radiological findings. 
Shortness of breath and slight cough arc som^unes complained of. 



DISEASES OF THE RESPIRATORY SYSTEM 


1046 

Course. — ^Thc enlarged hilar glands often disappear in a few weeks or months. 
Sometimes the glands remain visibly enlarged after the main enlargement has db- 
appeared. The miliary type of lesion may disappear completely with the passage of 
months but more frequently some striated opacity suggestive of fibrosis remains in 
some areas. Occasionally diffuse generalised fibrosis leading to cor pulmonale is 
described as a late result of miliary sarcoidosb. While cases of diffuse pulmonary 
fibrosis have been described as cases of sarcoidosis there is often no pathological 
evidence at post mortem of any sarcoid changes. 

Cavitation has occasionally been observed in cases diagnosed as sarcoidosis. 
Naturally such an event suggests a diagnosb of tuberculosis but cavitation probably 
occurs occasionally without tuberculous involvement. Some cases of sarcoidosis 
eventually develop pulmonary tuberculosis, but this is not evidence tliat sarcoidosis 
is a form of tuberculosb any more than b, for example, pncumocontosb which Is 
often complicated by tuberculosis. The course of sarcoidosis b usually benign. 

Diagnosis. — ^This is almost entirely radiological and therefore open to errors of 
interpretation. Occasionally the presence of enlarged groups of glands or the co- 
existence of other sarcoid lesion contirms the prescriptive diagnosb. In the majority 
of cases the Mantoux test is negative. 

Treatment. — Most cases recover during or in spite of treatment. Streptonwein 
may be worth trying. Calciferol in large doses is sometimes given and cases have 
recovered during either of these treatments. Corticotrophin and cortisone are reported 
to produce symptomatic relief with or without streptomycin but are not usually 
necessary. 


HYDATID DISEASE OF THE LUNG 

Hydatid cysts may develop in the lung in patients infected by the ova of the 
Tsnia echinoeotcus. 

Etiology. — Man is the intermediate host of this parasite, and becomes infected 
directly or indirectly from the dog. The modes of infection and the life-history of 
the parasite are elsewhere considered (p. 324). Males arc more often affected and the 
condition is commoner amongst agricultural labourers, especially amongst shepherds 
and dog handlers. In Great Britain it is occasionally found in Wales. It is common 
in the more primitive rural districts of the continent and especially in Argentina, 
Australia, New Zealand and the Aiiddle East. 

Pathology. — Hydatid cj'sts have been described in the lungs in from 5‘6 to 16-8 
per cent, of cases of hydatid disease in different parts of the world. The right lung 
IS more often the site of the disease than the left, and the cj'st is usually basic, though 
it may occur in the upper parts of the lung. It is generally supposed that infection 
of the lung is usually secondary to the liver, the ova reaching the lung through the 
dbphragm; but the occurrence of primary lung hydatid suggests the possibility of 
the embryo gaming access to the general blood-stream, and thus reaching the lung 
by the pulmonary artery. There b. as a rule, a single cyst in the lung, but multiple 
or multilocular cysts are occasionally observed. The cyst may become as large as a 
cricket ball, but usually ruptures before it reaches this size. It has the same structure 
as hydatid cysts of other organs, with cctocyst and endocyst. It may develop brood 
capsules and daughter cy’sts, but b often sterile in this situation. 

The reactive changes in the lungs are at first irritative and congestive, but eventu- 
ally some fibroid changes occur, producing a more or less definite fibroid c^sule 
around the ectocyst. The overiymg pleura may become inflamed, thickened and 
adherent when the cyst grows near the surface. Rupture may occur into a bronchus, 
into the pleura, pericardium or peritoneum, or occasionally into the aorta or pul- 
monary vein. Barely the contents of a small cyst may become inspissated, thus 
producing spontaneous cure. 
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Symptoms. — Until the cyst becomes large enough to cause irritation, there may- 
be no symptoms, but sooner or later cough and expectoration develop. The latter 
is generally mucoid, and frequently bloo^tained. Dj’spnoea becomes apparent and 

f »am results if the pleura is involved. The signs may be : diminished vocal fremitus, 
DCalised dullness and weak or absent breath-sounds and voice-sounds over a limited 
area, generally in the lower lobe, A few lites may be audible round the dull area. 
Occasionally with a large cyst there may be some bulging on the affected side, and 
" hydatid fremitus " has been described. The heart may be displaced in rare cases. 
Radiographic examination generally shows a suggestive rounded shadow -with very 
little change in the surrounding lung, except in chronic cases where some fibrosis 
may be observed. 

Some degree of eoslnophilia is common but not invariable. ^Vhen rupture Into 
a bronchus occurs, there is usually sudden copious expectoration of watery fluid con- 
taining booklets. Daughter cysts and parts of the ectocyst may be coughed up and 
lead to dyspnma and even suffocation from laryngeal obstruction. 

After rupture, spontaneous cure may result if the ectocyst is expectorated. More 
commonly tnc cavity becomes infeaed, and the symptoms and signs become those of 
chronic abscess (see pp. 324, 1002). Rupture into the pleural cavity produces great 
pain, dyspncea, cyanosis and sho^, similar to the condition induced by pneumo- 
thorax. Rupture into the pericardium or into a vein is usually quickly fatal. ^Vhen 
rupture occurs into a serous cavity, urticaria and severe toxic symptoms sometimes 
develop. 

Diagnosis.— The clinical features of pulmonary hydatid may be suggestive of 
pulmonary tuberculosis, pleural effusion or new-growth. Diagnosis may be difficult 
before rupture occurs ; after this the discovery of hydatid booklets or pieces of cyst- 
svall may establish the diagnosis. In susptdous cases the radiographic findings may 
be of great assistance, and confirmatory evidence may be obtained from cytologicd 
and serological examination. The former frequently show's eosinophilia, and the 
latter gives complement deviation when a suitable antigen, such as extract of hydatid 
c>'8t-waU, is used. A precipitin reaction may also be obtained with the fluid from 
another cj’st. The Casoni intradermal test with the appropriate antigen has estab- 
Jished itself as hanng special diagnostic value. 

Course. — ^This is generally progressive, though occasionally spontaneous cure 
occurs cither before or after rupture. More commonly the cyst causes increasing 
pressure or irritative symptoms, and eventually rupture or suppuration produces 
acute manifestations. 

Prognosis. — The prognosis is serious owing to the risks of rupture and suppura- 
tion. Spontaneous cure is rare, but can occur. After rupture into a bronchus, 
recovery may ensue, but more commonly abscess formation results. Rupture into a 
serous cavity is frequently fatal. Early surgical treatment either before or after 
rupture improves the outiook. 

Treatment. — ^Aspiration of the cyst, cither exploratory or therapeutic, is to be 
avoided. If the cyst can be diagnosed or localised before rupture, the lung should 
be exposed by thoracotomy, the pleura stitched together and the cyst incised, the 
endocyst removed and the cavity drained. Suppuration of a pulmonary hydatid 
must be treated as a pulmonary abscess. Remm^ of a lobe containing a single cyst 
may be the operation of choice. 


THE PNEUMONIAS 

The ideal classification of the pneumonias would be an ffitiological one and the 
old morbid anatomical distinction between lobar pneumonia, on the one hand, and 
lobular or broncho-pneumonia, on the other, would be even less important than it 



1048 


DISEASES OF THE RESPIRATORY SYSTEM 


has already been made by modem therapy. Scadding has dewsed a dassificadon 
which ignores rigid morbid anatomical divisions and divides pneumonias into two 
main groups : 

! 1) The acute specific pneumonias whose aetiology is more or less known, and 
2) The aspiration pneumonias which Include most of what used to be called 
broncho-pneumonias. 


By using the term “ aspiration pneumonia ” he wished to indicate that the in- 
flammatory changes were due to the aspiration of infected secretion, where there has 
been a breakdown in normal defensive mechanisms. Most of the broncho-pneumonias 
follow atelectasis produced by aspiration and the term aspiration, therefore, has 
stiological significance. It is unlikely, however, to replace the well-established terra 
broneno-pneumonia, which suggests very well pneumonia following bronchial infec- 
tion. No exact classification can be made without certainty about wtlology, and the 
distinction between various anatomical ^pcs is often impossible and unnecessary, as 
they merge into each other. In the descriptions which follow, no hard-and-fast 
classification has been attempted, but the anatomical division into lobar pneumonias 
and broncho-pneumonias will be referred to since it has sometimes diagnostic 
significance. 


LODAR PNEUMONIA 

This term has become almost synonymous with pneumococcal pneumonia and 
this condition will be described first, although, as will appear, other pneumonias 
assume appro.xlmately lobar form. 

PNEUMOCOCCAL PNEUMONIA 

Etiology . — PredUposing rawer.— Pneumonia may occur at any age. It U common 
in children up to the sixth year, the incidence being about egual in the two sexes. 
It is commonest between the ages of 15 and 40, when there is a preponderance in 
the male sex of 2 or 3 to 1 . It is also a frequent terminal malady in the aged of both 
sexes. It may be doubted whether race has much influence, although in America 
and in the Rand mines and throughout Africa the incidence and mortality among 
the black races are both high. Pneumonia is met witii all over the tvorld. In this 
country its seasonal incidence is well marked ; it is uncommon in the summer and 
autumn, and is most prevalent from November to March. Although pneumonia 
is, as a rule, endemic and sporadic in its inddence, it is generally admitted that 
localised epidemics occur. Urban conditions, defective sanitation, ovcrcrowdmg 
and insufficient ventilation all conduce to the incidence of pneumonia. It is not 
uncommon to obtain a history of several previous attacks. Although the dis^e 
often attacks those in normal robust health, there can be no doubt that debilitating 
conditions and diseases predispose to it, among them being chronic nephritis, diabetes, 
over-fatigue, exposure and alcoholic excess. 

Exciting causes . — The exciting cause In most cases is the presence of the pneumo- 
coccus {Str. pneumonia). It may be the only pathogenic organism found in the lung 
lesions and in the sputum, but not infrequentiy others, such as streptocoed, staphy- 
lococd or H. influenza arc also present. 

The pneumococcus . — The pathogenidty of the pneumococcus has been the subject 
of an interesting study by Cole, Doche:^ Avery and Gillespie and more recently 
W Georgina Croper and her co-workers. Originally three types were described : 
Itocs I, II, III, which together accoimt for more than SO per cent, of all cases. 
The remainder were induded in a group referred to as Group IV. This has now been 
separated into 29 other types, maung 32 in all, by means of serological reactions. 
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The American observers have shown that 40 per cent, of contacts with cases of 
pneumonia due to types I and II may haiboar the corresponding organism for an 
average of 23 days, and that they may develop pneumonia from it. They have further 
demonstrated that a convalescent patient may carry pathogenic pneumococd in his 
mouth for as long as 90 days from the onset of the disease. They have also found 
pathogenic pneirmococd in the dust of rooms in which patients suffering from pneu- 
monia have been nursed. The significance of this work is obvious. It confirms the 
view that pneumonia is an infectious disease, capable of being spread by carriers, 
by the convalescent patient, and by the dust of rooms. 

Although the pneumococcus is the spedfic exddng cause, its actiddes arc often 
determined by some other factor, such as chill, eaposure, over-exertion or injury. 
The presumption is that these conditions lo%ver the general resistance of the individud, 
and thus impair the defensive mechanisms. Post-operative pneumonia may be a 
further instance of this, but daubdess some supposed cases are in reality due to 
lobar collapse. 

Pathology. — ^The pneumococcus is found in the pulmonary lesions and else- 
where when complications occur. In some patients it is found in the blood. These 
are referred to as bacteruEmic cases and arc usually more severe and often associated 
with complications. Experimental investigations on animals indicate that the avenue 
of infection to the lungs is by way of the trachea and bronchi, the blood infection 
being secondary to the pulmonary lesion. Four stages are commonly described in 
the process by which the lung becomes consolidated and returns to normal, namely, 
engorgement, red hepatisation, grey hepatisatioo and resolution. 

In the stage of engorgement the affected part of the lung is slightly enlarged, deep 
red in colour and hearier than normal, although it still crepitates and Boats in water. 
The pleura over it may be injected and lustreless and may even show early fibrinous 
exudate. On section, the bypenemia is obvious and there may be some cedema. 
On squeezing, frothy, bloodstained fluid e.Tudes. Microscopically, the engorgement 
of the capillaries, and the swelling and partial desquamation of the dveolar epithelium 
are the (mief changes to be notea. In the stage of red hepatisation the affected area 
becomes completely consolidated, the general aspect on section being remotely similar 
to liver, hence the name hepatisation. Thejpleura is now notably inflamed and may 
be obscured by yellow fibrinous exudate. The hepatised area of lung is larger and 
much heavier than normal and bears the impress of the ribs upon it. On section, 
it is seen to be red in colour, solid and completely airless. It does not crepitate and 
it sinks in water. The lung tissue is found to be more friable than normah On 
scraping the cut surface, which has a granular appearance, a reddish Suid is collected, 
containing small fibrinous plugs, which arc practically alveolar casts. Microscopically, 
the alveoli are occupied by a coagulated exudate rich m fibrin and red blood corpuscles, 
with scanty leucoc^es and a few larger cells derived from the alveolar epi^elium. 
In the stage of grey hepatisation the lung tissue, although still solid, airless and non- 
crepitant, IS greyish in colour, softer in consistence and still more friable. The surfiicc 
of the section is less granular, and on scraping, a pale-yellowish, almost purulent 
fluid is obtained. Microscopically, the blood vessels are found to be relatively empty, 
the alveoli are now incompletely filled, the fibrin and red corpuscles have largely 
disappeared, and the alveoli are occupied by leucocytes and desquamated alvcom’ 
ce lls. In the stage of resolution, the exudate becomes more liquid and its cellular 
constituents undergo fatty degeneration. The liquefied exudate is largely absorbed, 
although expectoration may possibly asrist in its removal. The lung returns to its 
nonnal spongy state and the alveolar epithelium is replaced. Some pleural thickening 
or adhesion may, however, result. In vciy severe and fatal cases, the stage of resolu- 
tion may be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost diffluent. The scrapings are practically purulent. 

Although these four stages are described, it should be remembered that they are 
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not sharply defined from one another, and that they only represent special appear- 
ances in a continuous process. Consequently, although the major part of the afected 
area of lung may be characteristic of any one of them, all four stages may be recognis- 
able, especially in cases of a spreading type. The base is more often affected than 
other parts, and the right side more than the left, in the ratio of 3 to 2. The unaffected 
parts of the lung may show some catarrhal bronchitis, or some degree of collateral 
hypericmia or adema. Pleurisy is an integral part of the affection, but it may ptocetd 
to serous or purulent effusion. Pericarditis and less frequently acute endocarditis 
may be found in fatal cases. Pneumococcal meningitis, arthritis and otitis are very 
occasionally obser%’ed. The liver and ludnep may show cloudy swelling, and the 
spleen is often slightly enlarged and soft. Jaundice may be observed, especially in 
nght-sided cases. The right side of the heart may be engorged and dilated, . 

Symptoms. — ^The following description is based on me symptomatology and 
progress of a patient untreated with antibiotic therapy. There was great variation 
m both even before antibiotic therapy, but this has very much curtailed and altered 
the course of the disease. The exact meubatton period is not yet established, hut it Is 
short, being probably from 1 or 2 days up to a week. The onset is sudden and acute, 
with chill, shivering or rigor in the majority of cases. In children convulsions take 
the place of rigors. Vomiting at the onset is not infrequent, occurring in about one- 
thiro of the cases. Leas commonly Uve onset is insidious, or is preceded by malaise 
and catarrhal symptoms. The temperature rises with the rigor, and, as 3 rule, a 
short, dry, irritating cough develops quiddy, accompanied by a severe cutting pain 
on the affected side. The pain often becomes intense, and coughing may cause the 
patient great distress. The cough is frequently restrained as much as possible, and 
the breathing is rapid and shallow. By the second or third day the pain becomes less 
and the cou^ easier and more effective. Sputum, which at ^t is scanty, extremely 
viscid, tenaaous and difficult to electorate, now becomes more abundant, although 
remaining vdscid. In typical cases it is characteristically rusty at this stage, containing 
mucus, altered red blood corpuscles, alveolar epithelium and large numbers of pneumo- 
coed. In a few instances a smali but definite haemoptysis occurs. Occasionally the 
sputum is thinner and of “ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and Ute 
stages, Iw some cases there are matt^ ceteoral symptoms. Headache at the onset 
is common. Delirium is frequent, particularly in the asthenic type, in apical cases, 
and in alcoholics. In the latter it may be violent and is often like delirium tremens. 
The temperature is usually of high continuous type throughout, reaching 103®, 104® 
and even 105® F. or more on occasions. Defervescence is by crisis in about 60 per 
cent, of the cases. The roost common day for the crisis is the seventh. It is rare 
before the third or after the ninth d^. At the crisis the temperature falls to normal 
or subnormal in about 12 hours. The patient often sleeps soundly at this ume and 
may sweat profusely ; respiration is slower and easier and the pulse-rate falls. On 
waking, a dramatic change in the condition is usually noticeable. Pain and distress 
are ameliorated, cough is loose and easy, and the patient feels better, although weak. 
Looseness t>I the bcTKds and free drtwtsisaieTiolimrequent, consdtoting the'* cnffcai 
ev'acuations ”. The crisis is sometimes preceded by a pseudo-crisis, in which a 
considerable fall of temperature occurs, with little or no improvement in the general 
condition. A slight post-critical rise of temperature of 1® or 2® F. is sometimes 
seen, but, as a rule, the temperature remains subnormal for a few days and slowly 
returns to normal. The pulse-rate vasf be slow for a time. Convalescence is gener^y 
rapid, although in cases which have had marked delirium, some mental confusion 
may be present for a day or two. Defervescence by lysis is more common in asthenic 
patients. The temperature remits and may take from 2 to 4 days to reach normal or 
subnormal levels. 

The physical signs vary with the stage of the disease. At first there is some 
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restlessness, but soon the patient assumes a dorsal decubitus, or lies more on the 
affected side. The checks are flushed, often markedly so on the side of the lesion. 
The eyes arc bright, but the expression is one of pain or anxiety. A crop of herpes 
on the lips is very common. The tongue is thickiy coated and white, becoming dry 
and cracKcd in bad cases at a later stage. The skin feels dry and pungently hot. 
The al® nasi are in action, and in children a puff or grunt accompanies each expira- 
tion, while the pause follo^rs inspiration, instead of expiration. The respiration and 
pulse-rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1, instead of the normal 4 or 5 to 1. 

In the early stage the pulmonary signs are sUght. At the most there is lessened 
movement and diminished vocal fremitus over the affected area, ^vjth dubious im- 

f iairment of note, weak air entry and possibly a fe%v crepitations (indux) or pleural 
fiction sounds, vocal resonance being unaltered. Of ^ese, lessened air entry is 
probably the most common. Slight hj^cr-resonance of the opposite lung, with harsh 
brcatliing, may lead to error in diagnosis as to the side affected. 

The signs of consolidation (hepatisation) arc generally apparent on the second 
or third day, except in cases where the disease starts deeply (central pneumonia). 
There is definite imitation of movement on the affected side, which K however, 
slightly increased in size, as can be demonstrated by mensuration. Vocal fremitus 
is markedly accentuated over the affected area, except in massive pneumonia, and 
fri^on fremitus may be palpable. The note on percussion is dull, but has not the 
resistant atony character of that over an effusion. The note above or below the 
consolidated area is sometimes skodaic. The breath-sounds arc tubular, and a few 
crepitations may be heard, but frequently adventitious sounds are absent. In some 
cases a friction rub is audible. Bronchophony and pectoriloquy are usually vay 
marked over the consolidated area. Whispering pectoriloquy usually corresponds 
exactly to the area of bronchial breathing and oiten dran-s attention to it. The 
breath-sounds In other parts may be vesicular or harsh, and a few rhonchi may be 
present. The heart is usually in its norma) situation, but is sometimes slightly dis- 
placed au'ay from the affected side. In later stages the signs of dilatation of the right 
neart may become apparent. 

During resolution, which begins after the crisis or during l^’sis, the tubular char- 
acter of the breath-sounds disappears. Coarse moist sounds, known as redux crepita- 
tions, arc heard both with inspiration and with expiration. The dullness gradually 
diminishes, and the voice-sounds return to normal. 

In basal cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and abdominal rigidity simulating peritonitis, perforation or appendi- 
citis. It is rare for the spleen to be sufficiently enlarged to be palpable. The blood 
sho\s3 a leucocytosis up to 20,000, occasionally up to 50,000 in young patients. A 
low white count in a very ill patient is an ominous sign. Blood culture may yield 
pneumococci, although this was successful in only 30 per cent, of cases at the Rocke- 
feller Institute. The urine is diminished in quantity, and there is a great reduction 
in the sodium chloride excretion until the crisis. Albumin and albumose are fre- 
quently found in small quantities in the urine during the febrile stage, and a few 
granular casts may be present. The uric add excretion is increased to two or three 
times the normal, commencing the day before the crisb and generally falling to 
normal during the ensuing week. This is probably due to disintegration of the 
exudate in the alveoli, and so forms a measure of resolution, although some authorities 
maintain tlut it runs parallel with leucocytosis and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 

The stages of the disease arc very considerably modified by the early administra- 
tion of pcmcillin, and to a less extent by the use of sulphonamides. Thus, if the 
penicillin injections are begun on the first day of the disease, when the phj'sicd signs 
are slight, the temperature will often fall to normal within 24 to 48 hours, with a 
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corresponding reduction in the pulse and respiration rates. The general condition 
of the patient also rapidly improves, pain disappears and toxic symptoms are abolished. 
On the second or third day, however, the physical signs of consolidation may be well 
marked, despite the absence of all signs of toxicity. 

The disease does not Sinai's follow the tj-pical clinical course, and certain varieties 
are described : 

Apical pneumonia. — The consolidation may be limited to the apex or upper lobe 
of one lung. This is more common In children, the aged and alcoholics, and is 
often associated with marked cerebral symptoms. 

Creeping pneumonia {Migratory or tsanitring pneumonici). — The consolidation 
spreads irregularly in one or both lungs. Partial resolution occurs, but there is no 
true crisis, and ns successive portions of the lungs become involved the temperature 
exacerbates, eventually falling by lysis in cases that recover. 

Central pneumonia . — ^Thc symptoms and appearance of the patient may suggest 
lobar pneumonia, and yet no abnormal signs can be detected in the lungs. In some 
of these cases there may be a deep-seated consolidation, which can usually be revealed 
by radiography. A typical ctisia may o<xuc. 

Alassice pneumonia. — The bronchi, as well as the alveoli, may be filled with a 
fibrinous exudate. It is a rare condition and leads to difficulty in diagnosis, as the 
physical signs resemble those of pleurisy with effusion, vocal fremitus being dimin- 
ished and breath-sounds weak ot absent. The heart, however, is not displaced, or 
only slightly so. 

Post-operative pneumonia.—lt is probable that some cases that were formerly 
described as post-operative pneumonia were in reality instances of massive lobar 
collapse (see p. 092). At times a pneumococcal pneumonia follows the adrmni&tra* 
tion of a general anmsthetic, but it does not present any peculiar features. 

Traumatic pneumonia.— The fact that an injury to tJie chest may be followed after 
a short interval by a pneumonic process in the lungs has long been recessed. The 
condition was caUed “ contusional pneumonia” by Litten m 1881. iftilbs showed 
later that the changes in the lun^ in do« following local trauma were mainly hamor- 
rbagic, and tliat the lung opposite to the side injured may be affected by ” contre- 
coup In the recorded cases of traumatic pneumonia two types can be differentiated 
— tbow with hacmOTihagic lesions onl^and (2) those showing hatnonhagic. fod 
with a superimposed bactenal infection. THic former recover rapidly, the btter often 
lead to a fatal issue. Both these types are found in bl^t injury to the lung produced 
by dose proximity to explosions in air or in water. 

Pneurnofrt'a in children. — ^This often presents certain characteristic features. There 
is rarely any sputum, the expectoration being swallowed. Convulsions at the onset 
arc common. The lesion is often at the apex of the lung. Cerebral symptoms are 
frequent, and empyema or otitis media often occurs as a complication. 

Pneumonia tn the aged. — ^This occurs frequently as a terminal infection, often 
leading to a rapid and comparatively painless death. The onset may be insidious 
and the physical signs slight. 

In pneumonia in the insane, lobar consolidation is often observed, Tnlliout marked 
constitutional disturbance other than fever. 

Secondary pneumonia. — Lobar pneumonia may develop during the course of 
certain acute spedfic fevers, notably enteric, typhus and plague. It is doubtful 
whether a true lobar pneumonia occurs in influenza, the condition to which the name 
influenzal pneumoma is applied being <hie to coaI«cmg lobar pneumoiua with 
hannorrhagic extravasations. 

Complications. — Delayed resolution not infrequently ocairs, the signs of con- 
solidation persisting for weeks instead of days. Frequent careful examinations should 
be made and possible errors in diagnosis considered, such as the presence of tuber- 
culosis or empyema. Gangrene and abscess are rare but recognised complications. 



tllE J>KEUMOKIAS 


1053 

Dry pleurisy is an in\'ari3ble accompaniment when the consolidation reaches the 
surface, and 5a a considerable proportion of ca^es slight serous cfjiision occurs. This 
occasionally becomes frankly purulent and an empyema results. Bronchitis is com- 
mon and may be due to a complicaung secondary infection. Cardiac failure is a 
grave occurrence and can be recognised by increasing CTanosis, lividity and dj-spncea, 
with signs of enlargement of the right heart and with enfeebJement of the heart- 
sounds. Pericarditis is not very uncommon and Is a serious complication. It may be 
dn‘ or proceed to serous or purulent effusion. Acute endocarditis, sometimes of 
infective type, occurs. Abdominal complications are comparatively rare. They 
include pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually wpjdly fatal. Alcteorism is more <»ra- 
mon and, although serious, is more amenable to treatment. Jaundice, due to hepatitis, 
or to h.'cmol>‘Sis, is sometimes present. 

Pneumococcal meningitis supct^'cncs in rare cases, and was invariably fatal before 
the use of sulphonamides and penicillin. Delirium has already been referred to, 
and ia csnedall^ serious when occurring 5n alcoholics. PeriphcriJ neuritis has been 
dcscribcu, but w very uncommon. Otitis media and arthritis, proceeding sometimes 
to suppuration, occur as complications, both being commoner in children. A paro- 
titis, sometimes going on to suppuration, is an occasional and serious complication, 
especially in old people. During convalescence, thrombosis of the veins of the legs 
may occur in rare instances. 

Sequel® of lobar pneumonia are uncommon. Perhaps the most remarkable ia 
the liability to subsequent attacks, although a history of repeated attacks of " pneu- 
monia *' often suggests a diagnosis of bronchiectasis with recurrent pneumonitis. 
Some permanent ^eural thickening or adhesion may occur, and after an empyema 
the usual sec^ucls may result Puimonaiy fibrosis (chronic interstitial pneumonia) 
ia rare, espeaally In comparison with its frequency after broncho-pneumonia; this 
may lead to bronchiectasis. 

Diagnosis.— When the disease is well established and the history is available, 
diagnosis is, as a rule, easy. To prove tlic pneumococcal origin, sputum examination, 
lung puncture or blood culture is necessary. 

At the onset, espedaffy before the signs of consolidation de%’cIop, difficulu’es in 
diagnosis often occur. The initial rigor or convulsion ivith vomiting may suggest 
scarlet fever. In children, espedally those \vitli early apical pneumonia, headache, 
vomiting, convulsions, head retraction, squint and even slight Kemig’s sign may 
lead to an erroneous diagnosis of meningitis. Pain in the side and cough, the altered 
pulse respiration ratio and the presence even of slight abnormal phidc^ signs in the 
chest, usually suffice in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal condition, 
such as appendicitis or perforation of a gastric ulcer, owing to referred abdominal 

E ain, sometimes wth rigidity. The diagnosis may be very difficult, and laparotomy 
as not infrequently been carried out in error. The history, the puke respiration 
rado, the absence of tenderness on rectal examination and the presence of pulmonary 
signs usually enable a correct dedsion to be made. 

Infiuenaa may start acutely and simulate pneumonia, but the distribution of the 
signs and the examination of the sputum generally serve to distinguish between them. 
Typhoid fever less often gives rise to dfficulty, but some cases of pneumonia pass 
quickly into a typhoid state, while some cases of typhoid fever develop consolidation 
in the first week. 

When consolidation is rvell established, the chief conditions to be differentiated 
are — (1) Broncho-pneumonia. The slower onset, the more prolonged course, the 
bilateral patchy phj'sical signs, and the marked predominance of the bronchitic mani- 
festations usually suffice to differentiate this group of conditions. (2) Secondaiy 
pneumonias, such as those in plague, typhoid fever, and influeara, can be diagnosed 
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only from tlie histow', the associated symptoms and signs, and from the bactcciological 
examinations. (3) Friedlandcr's pneumonia is rare. Its course is short, its prognosis 
grave, and it can only be recognised by bacteriological investigation. (4) Massive 
collapse. Tlie diagnosis of this condition and its differentiation from pneumonia 
are discussed on p. 993. (5) Acute pneumonic tuberculosis. The onset and early 
signs may be identical with those of pneumonia. The persistence of tlie fever, its 
tendency to become remittent or intermittent and the occurrence of night sweats 
should suggest looking for tuberde bacilli in the sputum. (6) Pleura] effusion and 
empyema. Differentiation is generally easy, except in cases of massive pneumonia. 
Investigation of the position of the cardiac impulse, and of vocal fremitus and reson- 
ance, ^ords the most valuable aid. Grocco’s triangle may also assist. In some 
cases the diagnosis can only be established by the exploring needle. (7) Infarction 
of the lung in cardiac disease, causing pain, cough, bloodstained expectoration and 
dyspneea, may simulate pneumonia. The absence of fever, the presence of the cardiac 
condition and the localised physical signs are generally characteristic. (8) Acute 
cedema of the lung, especially in mitral stenosis, may suggest pneumonia. Fever is 
generally absent, the sputum is ^Ical, and the primary cause may be apparent. 
An attack of paroxysmal tachycardia may give rise to difficulty, when it leads to 
dullness and crepitations at the basea, but careful examination should establish the 
very rapid action of the heart and the evidence of venous engorgement in other parts. 

Course. — The course depends on the type and virulence of the infection, on the 
resistance of the patient and the method of treatment employed, Since the use of 
sulphonamides and penicillin in treatment, the course is much more favourable and 
the temperature usually falls to normal or subnormal in 2 or 3 days. In fatal cases, 
death commonly occurs betivecn the fourth and tenth days, although severe cases 
may prove fatal as early as the first or second day. After the tenth day a fatal result 
is generally due to complications. 

Prognosis.— Lobar pneumonia is a serious disease. The prognosis is profoundly 
inffuenced by age and by recent methods of treatment. It U mfrequently fatal in 
childhood, except in the first years of life. After the age of 60, the mortiuity, until 
the new chemo-therapcutic measures were employed, was from 60 to 80 per cent. The 
New York investigations at the Rockefeller Institute demonstrated the importance of 
the type of pneumococcus in prognosis ; thus, it was found that the mortality of cases 
with ^cs I and II was about 25 to 30 per cent, of those with type III 50 per cent., 
and of other types collectively only 12 per cent. The mortality in Great Britain 
before the use of sulphapjTidine about the year 1938 was never as high as in the 
U.S.A., being at the outside about 16 to 20 per cent, in groups of all ages. With 
the sulphonamides and penicillin the average mortality of dl types has been reduced 
to about 8 per cent. 

The previous habits and history of the patient influence prognosis considerably; 
chronic alcoholism doubles the risk of a fatal issue, and the outlook is grave in patients 
who are the subjects of diabetes, chronic cardio-vascular disease, nephritis, marked 
debility or obesity. Unfavourable indications during the course of tlie disease are 
profound toxemia, a pulse-rate persistently 130 or more, a blood pressure in milli- 
metres of mercury’ lower than the pulse-rate, and a temperature remaining at 105® F. 
or over for sever^ days. Absence of the usual ieucocytosis is generally of sinister 
import. Dilatation of the right heart, with cyanosis progressing to Hvidity, is most grave. 

Of complications, meningitis is serious, unless it responds to treatment by sul- 
phonamides or penicillin, while septic endocarditis is extremely grave. Cases with 
abscess or gangrene, although serious, sometimes recover, especially if operative treat- 
ment is praciiwble. The prognosis of those with pericarditis is serious, but not 
uniformly unfavourable. Cases with bilateral empyemata show a high mortality. 
Late delirium is a very serious indication. 

Treatment. — ^The patient should lie in a narrow bed away from a wall to facilitate 
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nursing. The room should be well ventilated, and the temperature maintained at 
60® to 65® F. Treatment in the open air is not advisable except in very mild weather. 
Two important factors are rest and sleep. The patient should, therefore, be dis- 
turbed as little as possible by the examination of the pliysidan and by the attentions 
of the nurse. His position in bed should be dictated by his own preference but 
most patients prefer to be propped up on two pillows. In severe cases where the 
patient tends to be immobile on his back, he must be turned to either side to prevent 
postural collapse. The patient usually has no appetite during the acute stage. He 
should, however, be encouraged to drink 3 or 4 pints daily of sweetened fluid flavoured 
with fruit juice. Sweetened nulk suitably flavoured should be given if liked, but too 
much milk is not well tolerated. Soups with a little extra salt help to prevent salt 
depletion. As the temperature falls and appetite returns a digestible but high cdorie 
diet should be encouraged. 

The irritating cough wWch is so painful at the outset should be checked by a 
sedative linctus, but it may be necessary to inject gr. ^ diamorphine hydrochloride 
or gr. J morphine to reduce the pain and induce sleep in the early stage. The applica- 
tion of a kaolin poultice or Antiphlogistme is traditional and may afford some relief. 
Severe pain can be controlled by properly applied strapping. This has the theoretical 
disadvantage of diminishing movement and thus encouraging collapse, but nothing 
is more likely to prevent coughing up of sputum from the affected lung than severe 
pain. If strapping is applied it should be removed as soon as possible. 

The sulphonamide group of drugs is very effective. Sulphadimidine is probably 
the best for an adult and the treatment should be started with an initial dose of 3 g. 
followed by 1 g. 4-hourly until the temperature has been normal for 36 hours and 
then progressively diminished until the treatment stops about 5 days after the fall of 
the temperature. The sputum should be taken for cultivation before treatment starts 
80 that if there is no response to treatment the results of sensitivity will be available 
to guide any change in therapy. 

The dosage in children depends on the body-weight, but as a rough guide an 
initial dose of 0-5 g. should be given to a child from 0 to 1 year with a maintenance 
dose of I'O to 1'5 g. in the 24 hours, and from age I to 3, 1-0 and 2-0 g. to 3-0 g. as 
maintenance and so up in proportion. 

If there is any doubt about the response, or the patient is sensitive to sulphona- 
mides or is very ill, it is wise to give penicillin instead of, or as well as, the sulphona- 
midcs. Particular care must be taken to sec that these dehydrated patients have an 
adequate fluid intake and output during sulphonamide therapy. 

If there is any cyanosis the patient should be given o;iy|en preferably in an oxygen 
tent. The B.L.B. mask, unless carefully supervised, is often ineffective, and in any 
case the cough and sputum complicate the use of a mask. If a tent is not available 
the nasal catheter in the naso-pharynx is better than the mask in most cases. 

Digitalis is often given in small doses but is probably of no value. Injections of 
nikethamide (Coraraine) are not of proved value but they are sometimes comforting 
to the patient and the doctor. Sleeplessness is a frequent and distressing symptom. 
In the early stages gr. 10 of Dover’s powder or an injection of gr. J or J morphine are 
usually effective. It is best to avoid morplutie if the patient is cyanosed. Chloral 
hydrate gr. 20 and potassium bromide gr. 20 can be tried, or amylobarbitone (Sodium 
Amyt^) gr. 3 to 6. Paraldehyde min. 120, with syrup of orange in 2 oz. of water, 
is safe, or it can be given rectally in doses of 4 to 6 drams in 6 oz. of water. 

If there is any tendency to deUrium, the patient should have tepid sponging and 
be given any of the sedatives mentioned previously. They should not be left un- 
attended as they are liable to get out of bed and fell down stairs or out of windows. 
Tympanites, when present, is distressing and exhausting and should be treated by 
the passing of a rectal tube or by pving an enema. Pituitary extract (0‘5 ml.) or 
neostigmine (1 mg.) may be tried. 
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Sirepfococcal pneumonia. — ^This is often lobular but may be confluent so as to 
appear lobar. It usually follows strcjitococcal infection In other parts of the body, 
especially the throat or the shin. It is sometimes found as a secondary invader in 
nasal inactions of the respiratory tract such as influenza or measles, but it occurs 
as a primary infection of the lung. The symptoms arc often severe and the patient 
may appear more ill than in pneumococ^ pneumonia. Thin purulent effusions 
(sometimes bilateral) occur at an early stage and require aspiration. 

General treatment is as for pneumococcal pneumonias. Most streptocoed 
respond readily to sulphonamide drugs or penidllln. 

Staphylococcal pneumonia. — Staphylococd are found as secondary invaders in 
viral pneumonias but they also cause a particular type of pneumonia. The infection 
is usually blood-bome but may be bronchogenic. It may occur as a complication of 
a septicjemia or a pysemia arising from a carbuncle, perinephric abscess, mastoiditis 
or some other focal lesion, but sometimes the source is not obvious. There is con- 
solidation of varying degree not often conforming to any exact lobar pattern, with a 
tendency to necrose and form thin-u'alled distension cavities. Several areas of the 
lungs may be successively involved. Spontaneous pneumothorax may occur through 
rupture of tlie thin-walled cavities but it is not always followed by empyema as might 
be expected, and the cavities often disappear spontaneously. After recovery the 
cavities sometimes remain as thin-walled c^ts. Bronchiectasis may be a complication. 

General treatment is the same as described above, but large doses of penicillin 
and sulphonamides should be given. Many cases are resistant to penicUHn but 
respond to the tetracvcUiies or ecythromycin. 

FriedlSnder bacillui pneumonia.— ‘T\aa organism causes pneumonia wth a high 
mortality, especially in older patients. Prostration and cyanosis are often striking 
and the most seriously ill patients have little pyrexia and often a leucopeola. Death 
often occurs ^vithin 48 hours of onset. Theor^nisms are not sensitive to penicillin or 
the sulphonamides but may be to streptomycin, chloramphenicol or clilortetracydine. 

There is a chronic form of lung Infection due to this organism which sometimes 
folloviS the acute infection but may also occur insidiously. The cases are often mis- 
taken for ffbrocaseous tuberculosb which they resemble. 

P, pestit pneumonia. This infection sometifnes assumes a pneumonic form whitA 
is particularly lethal and infectious. It has been described in ^idemics in Manchuria 
and West Africa. 

Myeo. tuberculosis. — Pneumonia due to this organism is described elsewhere, but 
although it is now rare in Great Britain it is occasionally mistaken at the outset for 
pneumococcal pneumonia and it must be remembered as a possibility when a lobar 
pneumonia does not quickly yield to treatment. 

PNEUMONIAS OF V.IRAL ORIGIN 

Injluensal pneumonia. — In 1933 Smith Andrews and Laidlaw showed that in- 
fluenza was due to a filtrable virus of which two main strains labelled A and B respec- 
tively have been isolated. Influenza, a highly contagious disease, usually presents 
with fever, marked prostration, general aches, and inflammatory changes in the 
respiratory tract. Although it is often followed by marked depression, it is rarely 
fatal in otherwise healthy adults but occasionally pandemics occur in whidi pneu- 
monia occurs and the disease is rapidly and frequently fatal. The pneumonia in 
these cases has been ascribed to secondary invaders amongst them Hsemophilus 
influenza:, streptococci, staphylococci, etc. 

Primary atypical pneumonia. — Synonym, Virus Pneumonia. — ^This diagnosis prob- 
ably includes a varied group of diseases. It was recognised before the war of 1914- 
1918, but came into prominence during the recent war as a result of the large epidemics 
which occurred amongst soldiers csprcially in tiw Mediterranean theatre. 
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Pathology. — Little is known of the post-mortem findings, as the mortality rate 
is low, about 0*2 per cent. Observations which have been made indicate that there 
is an interstitial broncho-pneumonia, with associated bronchitis, and areas of collapse 
and emphysema. The associated bronchi are filled with muco-pus. The inter- 
alveolar septa are infiltrated wth monocytes. 

Symptoms. — ^The incubation period varies from 2 to 21 days, or longer. The 
onset is often insidious with cough, malaise and muscular pains. Coryza may be 
marked at the onset, or there may be pain in the chest with dyspnma. Some cases 
have been detected by routine radiographic exanunation of the lungs. Generally the 
temperature rises to 300® to 103" F. for about a n’cek, but some cases are apyrexial. 
Cough may be very distressmg, occurring in paroxysms and with severe headache. 
There is usually some mucoid sputum, at times blood-streaked, but never rusty. 
The sputum contains no predominating organisms, but mononuclear cells are often 
present. The physical signs in the lungs arc rather indefinite. One or more areas 
of slight dullness may be detcaed, frequently at the bases, with weak air entry, and 
showers of medium riles heard after cough at the end of inspiration. The pulse-rate 
is often lower than would be expected from the pyrexia. The white cell count is 
usually normal or there may be slight Icucopenia, and the sedimentation rate of the 
red cells is increased and may remain raised for some weeks or months. The 
Wassernjann reaction may be positive for a short lime. Cold agglutinins (auto- 
haemoagglutinins) have been found in the blood from the second to the fourth weeks 
of the illness. Severe cases are also described with high irregular fever, prostration, 
a racking cough, cyanosis and dyspnoea. The temperature may remain raised for 
2 to 3 weeks. There are no typical radiological findings. WooUy areas of consolida- 
tion of varying size may be seen, often at the bases, resembling those seen in chronic 
disseminated or local pneumonia. The hilar shadon^ are usually enlarged, more so 
than they are in early tuberculous lesions, and this may be of di^nostic importance. 

Complloations and Sequclte.— The majority of cases are uncomplicated but 
a pleunu eiTuslon may be expected in about 9 per cent, of cases, and this may be 

E urulent Rarely there are symptoms of encephalitis or meningism, venous throm- 
osls in the legs and polyarthritis. 

Diagnosis. — Some cases have been diagnosed as tuberculosis, especially when 
the soft shadows arc seen in the upper lobe. The prolonged febrile type with relative 
low pulse-rate and absence of Ieuco<^osis may suggest typhoid fever. The presence 
of eosinophils in the sputum or the blood will help to differentiate Loeffler’s syndrome, 
which sometimes resembles atypical pneumonia. 

Course. — Febrile recurrences are not una7mmon if the patient is allowed up 
too soon. Usually the patient is able to leave hospital in about a month from the 
onset. In some cases the radiographic eilado^'^^ take 2 months or longer before they 
disappear. 

Prognosis. — ^This is usually very good, although recovery may occasionally be 
slow. 

Treatment. — The patient should be kept in bed for a few days after the tempera- 
ture has returned to normal. He should not resume work unui the sedimentation 
rate is normal and the radiographic findings are clear. Penicillin and the sulphona- 
mides are useless and the sulphonamides may be harmful. Some cases respond well 
to chlortetracycline or chloramphcnicoL Steam inhalations usually relieve ^e cough. 
Severe cyanosis or dyspncea may be treated by oxygen inhalations. 

Psittacosis . — ^This disease is transmitted by birds of the parrot family as its name 
implies, but it may be transmitted by other birds such as pigeons or canaries. The 
disease is similar to atypical pneumonia but is more severe and carries a mortality 
of up to 40 per cent. The diagnoris should be remembered where pneumonic symp- 
toms are found in someone who is in dose contact with birds kept as pets or pro- 
fessionally. 

34 
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Chloramphenicol and cblortetracydine are often effective. 

Q fever . — ^Thls is a rickettsial disease wbidh resembles primary atypical pneumonia 
from which it can only be distinguished by agglutination reactions. Some of the 
epidemics of atypical pneumonia described in the Mediterranean theatre were of this 
character. 


PNEUMOCOCCAL LOBULAR PNEUMONIA 

Synonym. — Primary Broncho-pneumonia. 

Etiology. — Pneumococcal infection In infants usually has a lobular form 
of a lobar one as in older children or adults. Lobular pneumonia is really a more 
correct name than broncho-pneumonia in this case, since there is no antecedent bron- 
chial inflammation before the lobular pneumonia. It occurs equally in the two sexes 
and is commoner in the winter and spring. Rickets, malnutrition and debility 
are predisposing conditions. 

Pathology. — Widely scattered patches of consolidation are found in one or both 
lungs. These may be small and separated by areas of collapse or emphysema. Occa- 
sionally they are almost confluent and at first sight appear like lobar pneumonia, 
constituting the pseudo-lobar form; but careful observation sho^^3 that the chstribu- 
tion is lobular and that aoncs of incomplete consolidation or of normal lung tissue 
separate the solid areas. If the process reaches the surface some degree of pleurisy 
IS present, although this is less tlian In lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar form ; the 
alveoli are found to be filled with exudate, in which leucocytes and desquamated 
epithelial cells are present, together \rith some fibrin and red blood corpuscles. Catar- 
rhal changes are also present in the bronchi. 

Symptoms.— The onset is acute, with vomiting and chill or convulsion, as in 
lobar pneumonia, but may be more gradual. Cough, cyanosis and dyspneea develop 
rapidly. There is no expectoration, since infants and young children swallow the 
sputum. Cerebral symptoms simulating meningitis arc common. The temperature 
rises quickly to 103°, 104° F. or higher, and the range is of the same character as in 
lobar pneumonia. Defervescence by lysis is the rule. 

The physical signs are variable. In cases with widespread consolidation they 
are very similar to those of lobar pneumonia, with dullness, tubular breathing, in- 
creased voice-sounds and crepitations. In other cases, although the aspect of the 
infant appears characteristic of pneumonia, with rapid breathing, cyanosis, reversed 
rhythm of inspiration and expiration, sucking in of the lower ribs and dilation of the 
ake nasi, the signs are more scattered. Tubular breathing and increased voice-sounds 
may only be heard in localised patches, espeoally in the lower lobes. Crepitations 
arc commonly present, and rhonchi may be audible over both lungs. 

Complications and Sequels. — ^Thesc are similar to those of lobar pneumonia. 

Diagnosis. — Pneumococcal lobular poeuenonia has to be distinguished from the 
lobar form to which astiologically and pathologically it is so closely rdated. The acute 
onset without previous respiratory s^ptoms \yill suraeat its primary character, 
while the patchy distribution of the rigns generaUy sulfices to establish its lobular 
distribution. The cerebral symptoms at the onset, and the early absence of pulmonary 
signs may give rise to difficulty, as in the first stage of lobar pneumonia. 

Course. — ^This is usually short, the temperature falling in from 3 to 7 dw, but 
it may be more prolonged and be suggestive of tuberculosis, or some other form of 
secondary bronchitis. 

Prognosis. — ^The prognosis is generally unfavourable, especially in very young 
or debilitated infants, but has been improve by the use of sulphonamides or peni- 
cillin. 

Treatment. — This is practically identical with that of broncho-pneumonia in 
children. 
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BRONCHO-PNEUMONIA 

Synonyms. — Lobular Pneumonia, Aspiration Pneumonia, Secondary Broncho- 
pneumonia. 

In this condition there is inflammation of the bronchi, spreading down to and 
involving the alveoli. It is generally a catarrhal process, but may go on to septic 
or suppurative manifestations. 

/Etiology. — secondary broncho-pneumonia may occur at any age, but is much 
more common in early and adranced life. It is equal in its incidence in the two 
sexes. It frequently occurs as a complication of measles, whooping-cough and 
influenaa, less commonly in cases of dipntheria, scarlet fever and the enteric group. 
A bronchitis starting in the larger tubes may spread downwards to the alveoli. 
Broncho-pneumonia may develop during the course of acute gastro-enteritis. A 
secondary broncho-pneumonia occurs as a terminal infection in many old and debili- 
tated persons and in those with chronic wasting or cachectic diseases, and also in 
chronic cardio-vascular conditions, chronic renal disease and in many progressive 
nerve degenerations. 

Bacteriology . — This is, as might be expected, very varied. Streptococci are fre- 
quently present, espedally the himolytic variety, generally associated with other 
organisms, sudj as the pneumococcus, H. influenza, staphylococci and those found 
in catarrhal conditions of the upper air-passages. H. pertussis may be found in cases 
assodated with whooping-cough and occasionally C. diphthe^ in diphtheritic 
broncho-pneumonia. The importance of FriedlSnder’s bacillus was formerly over- 
estimatca in this connection. 

Pathology.— When, from any of the above-mentioned causes, an inflamma tory 
process reat^es the finer bronchi, the alveoli beatme affected in three different vvays. 
0\ving to the blocking of the bronchi by secretion or exudate, small areas of collapse 
of lobular distribution are produced. The inflammatory process extends into some 
or all of these, and areas of lobular consolidation result. Not infrequently the adjacent 
groups of alveoU become distended and are thus in a condition of acute emphysema. 
The lungs are normal in sixe or slightly enlarged. The surface presents a somewhat 
uneven, mottled appearance. There are small projecting patches of firmer consistence 
and reddish-grey colour, due to the consolidated lobules. Adjacent areas may be 
depressed and slaty blue, from lobular collapse, while the intervening lung tissue is 
normal or pinkish and emphysematous. There may be dimness or slight roughening 
of the pleura where the consolidated areas reach the surface, but serous or purulent 
effusion is uncommon. On section, the lung is found to be congested and sometimes 
cedematous, espedally at the bases, while the bronchi exude pus or muco-pus from 
their cut ends. The reddish-grey areas of consolidation are found to vary in size 
from a pin’s head to a hazelnut. They are generally more abundant in the lower 
lobes, espedally posteriorly. The consolidated and collapsed areas both sink in 
water, and do not crepitate. There is often some peri-bronchitis, and the bronchial 
glands are usually enlarged. Microscopically, the finer bronchi and the consolidated 
alveoli are found to be filled with an exudate containing large numbers of leucocytes 
and desquamated, proliferariog epithelial cclk, but in which few red blood corpusdes 
and little or no fibrin are found. 

In the very acute condition to which the name capillary bronchitis was formerly 
applied, consolidation may not be apparent, but microscopical examination invariably 
demonstrates the involvement of the alveoli. In influenzal broncho-pneumonia the 
pathologicd changes probably commence as an exudative bronchiolitis, associated 
with capillary hsemorrhages. Secondary infections are probably responsible for the 
consecutive broncho-pneumonic process, wfaidi results in flooding of the alveoli 
tvith an exudate containing red cells, but little or no fibrin. 

Symptoms. — In the cases ensuing on bronchitis in infants or old people (formerly 
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catted capillary bronchitis), initial symptoms may be slight, and simply those of ordin- 
ary bronchitis, namely, malaise, slight fever and cough, with or without expectoration. 
The implication of the finer tubes and alveoli is usually marked by a rapid rise of 
temperature, great prostration, quick breathing and an irritating, persistent and often 
ineffective cough. In children, the ake nasi work, the lower ribs are sucked in and 
the pneumonic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or 60 per minute. In old people, cyan- 
osis, restlessness and delirium may occur, and later tlie cough becomes less frequent, 
the patient being drowsy and tending to sink do^m in the bed, whereas previously 
there was orthopneea. These symptoms arc ominous and indicate failure of the 
respiratory centre. 

The physical signs are often those of bronchitis, harsh or weak inspiration and 
prolonged expiration, sibilant and sonorous rhonchi and crepitations or crepitant 
riles, especially at the bases. Patches of tubular breathing with increased voice 
sounds may develop, but are not aln-ays present. 

In other forms of secondary broncho-pncumonia similar symptoms end signs 
develop more insidiously in the course of the primary disease. Broncho-pneumonia 
should be suspected when cough, expectoration and dyspntra, together With a re- 
mittent ^pe of temperature, develop in the course of an acute specific fever or other 
severe ilfncss. In all forms, anorexia is common, the mouth and tongue become 
dry, and thirst is complained of. The urine presents the usual high-coloured, con- 
centrated character of febrile conditions. It is often diminished in quantity, may 
contain a small quantity of albumin and not infrequently deposits urates. 

Complications and Sequelae.— >These are relatively infrequent. Pleurisy may 
proceed to effusion, and when this occurs it is often purulent. Abscess and gangrene 
are rare, but develop rather more frequently than after lobar pneumonia. Other 
complications, such as pericarditis, endocarditis, meningitis and nephritis, are prob- 
ably due to blood.borne metastasis. 

The most important sequel is bronchiectasis wliicb sometimes follows this condi- 
tion, although it may not give symptoms for a long time afterwards. Pulmonary 
tuberculosis is frequently described as a sequel, especially after measles, and may be 
due to infUmmatacy diauges ia the bronchial glands activating a q^uiescent tuber- 
culous deposit there. In many cases of tuberculosis described as following on broncho- 
pneumonia, it is more probable that the original lung affection was tuberculous. 

Diagnosis. — The development of pulmonary symptoms, and of more or less 
characteristic physical signs in the course of measles, whooping-cough or one of the 
otlier diseases mentioned above, usually renders the diagnosis easy. Difficulty may 
arise in regard to tuberculosis, which in one form produces lobular pneumonic lesions 
with symptoms and signs indistinguishable from other varieties of secondary broncho- 
pneumonia. In any case where the fever lasts more than 3 weeks, or where the signs 
show no tendency to resolve or are chiefly apical, tuberculosis should be suspected. 
Unfortunately in children sputum is rarely available. An attempt is sometimes made 
to obtain it on gauze held in forceps, after exdting cough by toucliing the fauces. 
The mucus in the fauces may also be examined for tubercle bacilli. The diagnosis 
may, however, remain doubtful, until signs of softening become established. 

Bronchitis rarely gives rise to difficulty. The fever is usually less high, and of 
shorter duration, while the physical signs are different, signs of consolidation being 
entirely absent. Hypostatic pneumonia may have to be considered. 'Hicre is usually 
some obvious cause for this, such as cardiac disease and failure, or prolonged confine- 
ment to bed. The temperature is generally lower and the distribution is lobar. 

Pleural effusion and empyema can generally be differentiated by the alteration 
of vocal fremitus and the displacement of the cardiac impulse. In case of difficulty 
the exploring syringe enables a distinction to be made. 

Course. — Secondary broncho-pneumonia generally has a longer course than either 
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the primary form or the lobar variety of pneumonia. The fever often persists in 
remittent i^e for 2 or 3 weeks, and sometimes even for 2 or 3 months, although 
in this case tuberculosis should be suspected. The decline is almost always by 
Irais. Convalescence is often slow, the patient being left thin, weak, anemic and 
debilitated. 

Prognosis. — ^The prognosis in sccondAiy pneumonia is serious. Many deaths 
occur from this complication in the acute specific fevers, particularly with measles 
and influenza. Even the form following on severe bronchitis is frequently fatal, 
espedally in old people and in wrongly fed or debilitated infants. The development 
of delirium, of a pulse-rate over ISO, of marked (^anosis and dyspncea is unfavour- 
able. In old people, drowsiness, sinking down in the bed and cessation of cough are 
very grave indications. 

Treatment. — The treatment is very similar to that of lobar pneumonia, except 
that stimulant and expectorant drugs may be necessary from the first. In cases due 
to pneumococcal infection sulphadiazine or one of die other sulphonamides should 
be employed (see p. 22). If streptococci are established as the infecting agent, 
one of the suJphosamide preparations should be given at once. Penicillin may be 
given atone or with the sulphonamide preparation, but antibiotic preparations are 
much less effective than in pneumococcal pneumonias. The sputum should be 
tested as soon as possible in order to determine the sensitivity of the predominant 
organisms. 

The patient must be in bed, and the position should often be changed so as to 
prevent hypostatic congestion. The room should be well ventilated, but without 
draughts, and the temperature kept at 65“ F. both night and day. Oxygen should 
be gwen if there is any cyanosis, however slight. The most effective method of giving 
it is by oxj-gen tent. The next most effective is by post-nasal catheter. The B.L.B. 
mask IS rarely used effectively. The diet should be restricted to fluids and semi- 
solids, as in pneumonia. The dry, distressing cough at the onset may be loosened 
by giving a simple alkaline febrifuge mixture, such as liq. ammon. acetat. min. 120, 
pot. citrat. CT. lO, sod. bicarb, gr. 10, with flavouring agents, such as syrup of tolu 
and chloroform water. Later, ammon. carb. and tinct. ipecaa may be given, but 
large doses of expectorants are to be avoided because of their irritant effect on the 
stomach. Opiates should not be administered except as tinct opii camphorata or 
possibly Dover’s powder in the early stages. In infants they should not be given 
at all. 

When in infants or children the bronchi are becoming blocked by the secretion 
within them, as cridenced by increasing dyspnma, an emetic should be given. For 
this purpose tinct. ipecac, or ammon. carb. in emetic doses is the most effective. 
In Old people, ammon. carb. may be given in milk in doses of gr. 10 two or three 
times a day. Deep breathing at regular intervals should be encouraged. 

Nikethamide (Coramine) or camphor injections and cardiac tomes are of limited 
value but sometimes give comfort. 

INHALATION AND DEGLUTITION BRONCHO-PNEUMONIA 

Acute broncho-pneumonic processes may be caused by the inhalation or aspira- 
tion of fluid or soUd particles, derived from the upper air-passages or from other 
parts of the Jung. To this form the name of aspiration, or inhSation pneumonia 
IS applied. \Vhen from any cause food partides are drawn into the bronchi and 
broncho-pneumonia results, the condition is referred to as deglutition pneumonia. 
The resultant processes are similar, and are in effect analogous, to those caused by 
other septic or mfected foreign bodies inhaled into the bronchi. 

/Etiology. — ^These conditions may occur at any age, but arc more common in 
adult life. Tlicy result from septic processes in the mouth, naso-phaiynx, larynx or 
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trachea, and from any morbid state leading to anasthesia of the phaiynx, or to diffi- 
culty in deglutition. They occur in assodation with ulcerating gro\vths of the mouth, 
tongue, tonsil, pharynx or larynx, and after opwtions for these conditions or upon 
the nose and throat, including tracheotomy. They occur as a complication of acha- 
lasia or cesophageal pouches. Aspiration broncho-pncumonia may also TKult from 
vomiting during or after the administration of an anassthetic. Carcinoma of the 
ccsophagus eroding the trachea may be a cause. Diphtheritic or other forms of 
par^ysis, coma from any cause, espedally cerebral vascular lesions and ura“mla, may 
lead to the passage of food particles into the air-passages. Recent work with opaque 
substances has shown that aspiration of fore^ particlM occurs more frequently after 
dental extractions and other surgical operations than is usually realised. Other 
cerebral lesioits, such as abscess or tumour and bulbar paralysis, can also produce 
the same condition. Infected material may be aspirated from diseased to healthy 
parts of the lung, as in hemoptysis, abscess, gangrene and bronchiectasis, or after 
rupture of an empyema into a bronchus. 

Pathology. — Any material reaching the air-passages in this manner is certain to 
be laden with infective micro-organisms, which may induce bronchitis and broncho- 
pneumonia. Since pyogenic organisms are often present, suppuration b frequent 
and single or multiple abscesses result, or even gangrene. If the pleura becomes 
involved, empyema may develop. 

Symptoms. — ^These are in general similar to those of secondary broncho-pneu- 
monia and are superadded to tiiose of the primary condition. There b generally 
high temperature, sometimes with rigors, cough and expectoration which is occa- 
sionally otTensive. It may be mixed with food material ana with blood. The physical 
signs are those of bronchitis and widespread broncho-pneumonia. 

Complications and Sequelae.— These are somewhat similar to those of other 
inhaled foreign bodies, and comprise abscess, gangrene and empyema. 

Course.— The course is often short, owing to the severi^ of the process and 
the gravity of the pnmary cause. In the comparatively rare cases that recover, the 
course may be severe and protracted. 

Prognosis.— From the nature of the primary condition and the intensity of the 
resulting broncho-pneumoni^ thb is usuaJIy grave. 

Treatment. — ^Prophylactic. — The utmost care should be paid to the toilet of 
the mouth and pharynx in disease of, or operations upon, these parts. In paralysed 
or unconsdous patients it may be necessary to resort to nasal feedmg. In hiraoptj'sis 
or bronchiectasis the patient should lie rather on the affected side. 

In most instances the general treatment b simibr to that of broncho-pneumonia. 
Postural drainage should be given. 

TUBERCULOUS BRONCHO-PNEUMONIA 

This constitutes one form of pulmonary tuberculosis (see Acute Caseous Tuber- 
culosb, p. 1019). 


PNEUMONITIS 

Pneumonitis b a term sometimes used as a general term for inflammatory condi- 
tions of the lung. It has some convenience in describing the inflammatory changes 
which are found in direct spread from a suppurative broochlectasb, or in assodation 
with a neoplasm of the lung, which are neitner broncho-pneumonia nor lobar. 

R. A. yomte. 

G. E. Beaumont. 

E. R. Boland. 
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DISEASES OF THE PLEURA 

PLEURISY 

Pleuriw or pleuritia is an inflammation of the pleural membrane ojvering the 
lung, or of its parietal reflexions. 

An ffltiological classification, based on the bacteriological findings, would be the 
most satisfactory one, but is at present impracticable, chiefly owing to the difficulty 
of establishing the bacteria concerned in many cases. The classification usually 
adopted depends upon the effects produced. If the process leads only to fibrinous 
deposit it is described as dry pleurin. If, in addition, much serous fiuid Is poured 
out, the condition of pleurisy tcitk fusion results, while if pus is formed, the affection 
is described as purulent pleurisy or empyema. 

It is, however, important to recognise that, although such a classification is con- 
venient from a clinical standpoint, the three conditions are in reality only stages or 
degrees in the pleural response to irritative or noxious agents. The form occurring 
in any given case depends upon the nature of the cause, the extent of the infection 
and the degree of resistance possessed by the individual affected. Further, pleural 
inflammations may be primary or secondary to local disease or to blood infection, 
and they may be acute or chronic in course. 


A. ACUTE DRV PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

^tlolow.— This affection has been described as prima^ and secondary. It is 
doubtful usuch a condition as primary pleurby exists and it is wise to regard it as 
seconds^ to some pulmonary condition. At all events the alleged predisposing 
effects of exposure to cold and wet probably play no part, other than by reducing the 
general resistance and precipitating pulmonary disease. 

Drypleuri^ secondary to pulmonary disease . — Dry pleurisy is a frequent complica- 
tion or concomitant of many diseases of the lungs, notably of pulmonary tuberculosis 
in any form. It is almost invariably present in lobar pneumonia. It occurs in associa- 
tion with pulmonary collapse, interstitial pulmonary fibrosis, bronchiectasis, abscess, 
gangrene, infarcts and new-growths of the lung. Injuries of the chest-wall, disease 
of the ribs, chronic nephritis, septicsemia or pysemia may all be complicated by acute 
dry pleurisy. 

Pathology. — ^The inflamed area is often localised, but the process may be wide- 
spread or even involve the whole pleural surface. Either the visceral or parietal 
Isyer may be Best sHected, but, ss s rule, both bcoome involved. There is at Best 
bnerxmia with exudation of serum into the subpJeural connective tissue. The 
pleura then appears slightly dull or matt, instead of shiny. Further exudation leads 
to the deposit of fibrin on the roughened pleural surfaces in the form of a thin false 
membrane, which often presents a tough or even shaggy appearance. This mem- 
brane consists of fibrin entangling leucoeytes, a few red blood corpuscle and desquam- 
ated endothelial cells. 

During the process of resolution, localised adhesions commonly form, but this is 
not invariable, and a patch of thickening without adhesion may be the ultimate result. 

Symptoms. — The onset is usually sudden, with acute pain in the side, often 
desenbed by the patient as a “ stitch Occasionally a sense of malaise may precede 
the development of the pain by a few houis or even days, but this is not the rule. 
The pain is aggravated by deep inspiration, by roughing or even by rnovement. It 
is often very severe, sometimes agonising, and the increase of pain, which sometimes 
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comes as a result of an involuntary cough on deep inspiration, is often described as 
if a knife w-as being driven into the chest. It makes the patient cat^ his breath, or 
cry out, and he often claps his hand to hb ribs in an involuntary effort to prevent 
tlie movement of his chcst-wall. Cough is generally an early symptom, and it is 
characteristically short, dry, ineffective and distressing. The temperature is usually 
raised, but, as a rule, omy to 100“ or 101* F., and some cases are practically 
apyrcxial. 

The decubitus is variable. The patient may He on the affected side, but in some 
cases this aggravates the pain, and it is more comfortable to lie on the back or slightly 
turned towards the sound side. There b diminished movement on the affected side, 
and breathing may be rapid, although not dyspneric. On palpation, vocal fremitus 
is unaffected, but local tenderness of the skm or muscles is sometimes found, and 
occasionally a friction fremitus may be found, although this is likely only in the stage 
of recovery when the pain has almost disappeared. The breath-sounds are generally 
unaltered, but they may be short or jerky m the neighbourhood of the lesion. The 
sign of dry pleurisy is the friction rub. The characteristics of these rubs depend on 
the stage of the inflammation and extent of the area involved. The most painful 
rubs are often nearly inaudible because the patient’s respiration is inhibited at the 
time of contact. All that may be heard is a sound like a single localised rile, whi^ 
can only he recognised by its tendency to remain in the same place and to coincide 
with the catch in the patient's breath as he feels the pain. At other times the mb 
sounds like a series of superficial dry crepitations. As the friction rub becomes less 
painful it becomes more like creaking or rubbing leather, or like the sound of a foot- 
step on crisp, crunchy snow. The louder the rub the less the pain as a rule. The 
friction sounds may be quite localised or very widespread and they may not be 
present with every respiration. In the acute stage it is inadvisable to ask the patient 
to take a deep breath or, worse still, to cough in order to produce the sound. The 
voice-sounds are not altered. 

Complications and SequeUe.— Dry pleurisy may proceed to effusion but In 
most cases results in the formation of pleural adhesions. The most common sequel 
is pulmonary tuberculosis, sometimes alter an interval of years, the explanation being 
that riie original pleurisy is frequently tuberculous. Aching pain In the side with 
some dyspnera may be a temporary sequel of dry pleurisy. 

Diagnosis. — ^The differentiation oi dry pleunsy from the other causes of pain 
produced in, or referred to, the chest-wall is not always easy and requires careful 
observation of the case. The distinction is important, since an erroneous diagnosis 
of pleurisy may arouse a suspicion of tuberculosis in subsequent febrile diseases. 
The term pleurodynia has been used to include fibrositis of the intercostal muscles 
and membranes and intercostal neuralgia. The term should be avoided, since it 
has a sound full of pomp, signifying, most often, ignorance. The terms it comprises 
are themselves suspect for the same reason. 

It is wise to treat any chest pain which has the characteristics of pleurisy as being 
pleurisy until it is proved otherwise. It is, however, quite true that inflammatory or 
traumatic changes in intercostal muscles may produce pain on respiration rather 
to the pain of pleurisy. Inflaramation of the intercostal nerves does also 
occur, but pain and tenderness tends to follow the distribution of the intercostal 
nerve or its anterior or posterior brandies, and sometimes when there is infection 
of the posterior ganglions it is followed herpes zoster. Other conditions inducing 
pain referred to the chest-wall are tumours or aneurysm pressing on the intercostd 
nerves, malignant disease of the spinal cord or of its membranes, and caries of the 
vertebne. Where the pain lasts more than a few days, and no friction is heard, these 
conditions should be borne in mind. 

Bornholm disease is an epidemic disease which causes acute pain of a pleuritic 
nature. Usually the pain appears to be in the muscles of the chest-\vall but in some 
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cases pleural rubs have been described. In the absence of an epidemic an isolated 
diagnosis of Bornholm disease should be made with reserve or it may become as 
unsatisfactory as the diagnosis of pleurodynia. 

Occasionally, adventidous sounds of extra-pleural origin may give rise to some 
difficuity. Contraction of the muscles of the chest may cause a muscular “ susurrus ” ; 
grating sounds may be produced in the shoulder-joint or in the fascial planes of the 
back muscles. The origin of these sounds can usually be determined by causing the 
patient to cease breathing while carrying out movements of the shoulder or back 
muscles. Occasionally true friction sounds may have a cardiac rhythm as well as a 
respiratory one, when the area of pleura involved is near the pericardium. It is 
then referred to as pleuro-pericardlal friction. 

Having established the evidence of dry pleurisy, a careful search should be made 
for the primary condition. Pulmonary tuberculosis, pneumonia, bronchiectasis and 
the other causes mentioned above should be considered and excluded. 

Course. — ^The temperature and pain may subside in 2 or 3 days and convalescence 
may be rapid if effusion does not occur. Occasionally the pain persists off" and on 
for a few weeks but these cases are usually tuberculous and terminate in effusion. 

Prognosis. — Depends entirely on the primary condition of the lung or the disease 
of which it is a complication. 

Treatment. — ^The patient should be kept in bed, no matter how mild the attack. 
The diet will depend on the general condition and appetite of the patient The pain 
can often be relieved by strapping the affected side. Strips of adhesive plaster are 
moulded to the chest wall about 2 in. from the vertebriB on the sound side of the 
chest. The patient is asked to breathe out and while in this position the strapping 
(nicked to make it lie fiat) is stretched round the affected side and moulded over the 
sternum on to the sound side again. The application should be from below upward 
and, properly applied, one or two strips wiU often be enough to relieve the pain. 
They should be removed as soon as possible to prevent irritation of the skin. If the 
strapping Is ineffective and it is certain that it has been properly applied, it should be 
removeo. 

If the pain is intense, an injection of gf. I or J of morphine should be given and 
s small injection of morphine or heroin is often the best way to start any treatment, 
since the patient is often tired and terrified. Local applications to the chest such as 
capsicum ointment or capsicum tissue are of little value, but a large kaolin poultice 
if well nude docs often give some relief and many patients derive comfort from 
them. 

Pain, however severe, can usually be controlled by sedatives and strapping, but 
an artificial pneumothorax has been induced in cases where these resources failed 
and the pain has been especially excrudating. Such occasions must be extremely 
rare, and the operation under such conditions might produce empyema. A linctus 
should be prescribed for the cough that often accompanies pleurisy, and a sedative 
given at night. 

Convalescence is usually rapid, but the patient should not be allowed to resume 
Work until fully restored to health, and if a tuberculous origin is suspected, prolonged 
treatment on sanatorium lines should be advised. 

Certain localisations of dry pleurisy require separate notice. These are the 
diaphragmatic and interlobar forms. 

DIAPHRAGMATIC ACUTE DRT PLEURISY 

Etiology, — This affection may occur under conditions similar to those causing 
dry pleurisy in other parts ; not infrequently it is secondary to pathological changes 
in the abdomen. Thus hepatic cirrhosis, perihepatitis, perisplenitis, hepatic abscess, 
perinephric suppuration or peritonitis may lead to a spread of infectioo through the 
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diaphragm to the adjacent pleura. It may also occur as a localised variety of secondary 
dry pleurisy, when the primary lesion is situated near the base of the lungs. 

a toms . — Pain is usually very severe and may be referred to the shoulder or 
lomcn. The former is caused by nodeeptive impulses ascending the phrenic 
nerve to its origin in the third to the fifth cervical segments of the spinal cord, leading 
to pain and hypersesthesia referred to the cutaneous area of distribution of the fourth 
cervical root, at the summit of the shoulder. The abdominal pain is in the epigastric 
and hypochondriac regions, and in addition there is a localised tender spot, known as 
the “ bouton diaphragmatique *’ of Gu6neau de hlussy. Tliis is situated in the sub- 
costal plane, about 2 m. from the mid-line. The diaphragm is neatly motionless on 
the affected side, and there is often some rigidit}' of the corresponding upper abdominal 
muscles. Hiccough may be a noticeable and troublesome symptom. The diaphragm, 
being nearly fixed in the inspiratory position, may cause 3 slight downward displace- 
ment of the liver if the pleurisy is on the right side. A pleural friction rub is rarely 
heard, the only abnormal signs commonly present being diminution of air entry, 
and possibly slight dullness over the corresponding lower lobe of the lung. 

Diagnosis. — This is often difficult, owing to the fact that the severity of the 
symptoms and their localisation frequently suggest the occurrence of some acute 
abdominal catastrophe, such as perforation of a hollow viscus. The abdomen should 
be most carefully examined in every case. The history, the collapsed state of the 
patient and tlie evidence of free gas in tlie peritoneal cavity in perforation may assist 
m distinguishing beween these conditions. The symptoms, however, are not by 
any means always as severe as is suggested by the foregoing. 

Often this form of pleurisy can only be differentiated from ordinary pleurisy by 
the fact that the pain is made especially severe by any involuntary movement affecting 
the diaphra^ such as laughing, yawning, sneezing or coughing, when the pain is 
like a knife mrust in the upper abdomen. 

Treatment,— This is similar to that of simple dry pleurisy elsewhere, save that 
morphine should be withheld until tlie dbgnosis is conclusively established. 


INTERLOBAR DRV PLEURISY' 

Just as inflammation may be limited to the diaphragmatic portion of the pleura, 
so the membrane in the cleit betivcen two lobes of the lung may be alone affected. 
This does not give rise to definite symptoms and signs by which it can be diagnosed 
during life, though its effects are not infrequently seen in radiograph films. It is 
frequently discovered on necropsy, but is generally secondary to pulmonary tuber- 
culosis or pneumonia, and there is usually evidence of pleurisy elsewhere. It only 
assumes clinical importance when followed by effusion, and this condition is considered 
later. 

B. CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly, It should be 
lestficltd to those rate, casts, ptebaWy wsuaily tubticoloMS m origin, in •wWch the 
signs of dry pleurisy persist for long periods, or recur at frequent intervals. In such 
cases coarse, dry fnction may be heard over large areas of one lung, often with little 
or no accompanying pain. 

Pleural adhesion and thickening are usually included in the group of chronic 
dry pleurisies. There may be no symptoms, or, at most, slight dyspncea on exertion, 
with aching or pain on straining or on lifting weights. Signs suggesting adhesion 
are local flattening and limitation of movement of the chest-wall. Litten’s sign is 
also absent or diminished when the adhesion is basic, that is, the shadow cast by the 
movement of the diapliragm, best seen in the region of the seventh and eighth ribs 
in the anterior and mid-axiUary lines, is not present or is much restricted. The vocal 
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fremitus mzy be diminished and the percussion note impaired. The breath-sounds 
are often slightly weaker, and the voice-sounds may be diminished over the area 
where the thickening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhcsbn may give rise to a group of symptoms 
simulating chronic gastric ulcer. There is pain in the hypochondrium extending 
through to the back and aggravated by food. Radiographic examination may be of 
value in demonstrating limitation of movement of one cupola of the diaphragm, 
together with an angularity due to alteration of its normal contour. Investigation 
of the gastric functions may also prove of value in diagnosis. 

The treatment of chronic dry pleurisy is mainly sjnnptomatic. 


C. PLEURISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The effusion 
is usually serous in character, but may be hsmorrhagic. Inflammatory effusions 
must be distinguished from passive transudates, which will be considered separately 
under the heading of hydrothorax. 


SERO-FIBRINOUS PLCURtSf 

ffitiology.— -This is in the main identical with that of dry pleurisy, of which it 
is, in effect, a later stage. It has now been established that the majorx^ of cases of 
sero-flbrmous pleurisy are due to the tubercle bacillus. The evidence on> which this 
conclusion has been arrived at is — (1) the subsequent history of the cases shows 
that a considerable proportion develop active lung signs within 5 years ; (2) the cyto- 
logical and bacteriological examination of the exudate ; (3) post-mortem examination 
of fatal cases ; (4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar and lobular 
pneumonia, pulmonary infarcts and new-growth. It may also occur in the course 
of generalised infections such as the enteric group, acute rheumatism and septicsraia 
due to streptococci or staphylococci. In most of these conditions the exudate often 
becomes purulent. Inflammatory serous effusion may also occur as a complication 
of severe angmias, leukasmia, chronic nephritis, injury to the chest-wall and inflam- 
matory conditions below the diaphragm or in the pericardium. It is also a common 
feature of polyorrhomeningitis. 

Pathology. — The affection commences with dry pleurisy, spreading over the 
visceral and parietal pleura, the fibrinous exudate soon forming a thick, rough layer 
on the surface. Further exudation of fluid occurs and accumulates in the pleural 
cavity, the lung collapsing pari p<wn< to accommodate it. Owii^ to the hilar attach- 
ment of the lung, it retracts upwards and imvards, allowing the fluid to accumulate at 
the bases and in the axillary region, where it reaches its highest level unless previously 
existing adhesions prevent it. The lung retracts in this way owing to its elasticity, 
until me pleural negative pressure is completely abolished. In like manner the 
mediastinal contents, including the heart, arc displaced away from the affected side. 
If fluid continues to be effused after the lung has retracted to the full extent, and after 
the negative pressure has become abolished, a positive pressure is produced. The 
lung is now compressed, and the diaphragm with the liver and spleen are pushed 
down, while the mediastinal structures are now displaced further towards the sound 
side. In long-standing cases the lung may undergo the change known as carnification, 
as the result of the compression apneumatosis. The lung appears dark red or slaty 
grey in colour, is firm, airless and heavier than water. If old adhesions are present, 
the effused fluid may be locubted and the collapse of the lung may bejonly partial. 

If there is much positive pressure, rallateral hypenemia of the sound lung may 
result and progress to cedema. The fluid in the pleural cavity is pale and clear ; it 
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often coagulates after withdrawal. Its characters are further described on p. 1070 
The quantity may amount to as much as 5 or 6 pints. 

S}TOptoms. — ^The onset is usually similar to that of dry pleurisy, but the con- 
stitutional symptoms are often more maried. There may be an initial rigor, but, 
as a rule, pain and dry cough are the earliest symptoms. The fever is of moderate 
degree, although it may reach 103“ F. or more, ^v^lcn effusion develops the pain is 
often relieved owing to the separation of the inflamed nlcutai surfaces. If a large 
quantity of fluid is poured out rapidly, distress of anotner kind becomes apparent, 
namely dyspncca caused by the mecmmical effects of the fluid, collapsing the lung 
and displacing the mediastinum. In more slowly developing effusions there may 
be little or no dyspnea, except on exertion. Expectoration is not common, unless 
there is coexisting pulmonary disease, or unless tedema of the sound lung develops. 

The patient often lies on the affected side or may be propped up in bed. Cyanosis 
is not a marked feature even m large effusions, unless there is collateral hypersmia 
of the sound side. There is generdly some prominence on the side of the effusion, 
but the intercostal spaces arc rarely bulged. Movement is restricted or absent in 
the lower part of the chest on the affected side, although with a moderate effusion 
the apical region may still expand. The cardiac pulsations may be seen in an abnormal 
position, the impulse being displaced away from the side of the fluid. In left-sided 
effusions, the pulsation may be most marked In the fourth space on the right side 
as far out as the nipple line. On palpation, the position of the impulse should be 
verified, and then the amount of chest movement and the character of the vocal 
fremitus detenmned. The latter is diminished or completely absent over an effusion 
of moderate or large she, although it may be obtained over the area where the collapsed 
or relaxed lung is in contact with the chest-wall. The percussion note over the 
fluid is one of stony dullness, and the sense of resistance is greatly increased. The 
exact limits of this area of dullness should be determined with the patient sitting 
up and recumbent. With moderate effusions the upper border of the dull area 
follows a curved line with the convexity uppermost known as the S-shaped cun'e of 
Ellis or Damoiseau's line. This is lowest at the back near tiie spine and reaches its 
summit in the mid axilla ; it then slopes dorvnwards as it passes anteriorly towards 
the sternum. In large effusions, the dullness may extend up to the level of the clavicle 
and reach across the mid-line of the sternum; moreover, in left-sided effusions it 
blends with the cardiac dullness, and the area of gastric resonance, known as Traube's 
space, may be encroached on or obliterated. The relaxed lung above the effusion 
in front often yields a skodiac note, which liecomes dull if the quantity of fluid in- 
creases. At the bach there is a triangular area of unpaired resonance or relative dull- 
ness above the stony dull area of fluid. This is known as Garland's triangle. It 
also corresponds with the relaxed or collapsed lung. If the patient is examined while 
sitting upright there is often found at the base, on the sound side opposite die effusion, 
a smdl area of dullness known as Grocco’s triangle. Tlie base of this triangle extends 
outwards from the vertebral column along the lower margin of the lung for one to 
three inches ; the vertical side extends upwards at a right angle to the base, alongside 
the spinal column, to about the highest level of die effusion ; the hypotenuse joins 
these two lines. This paravertebral dull area is caused by the bulge of the fluid forming 
the effusion. Elsewhere over the sound lung the note may be slightly hyper -reson.mt. 
The area of deep cardiac dullness should be carefully marked out. In left-sided 
effusions it is displaced to the right and extends beyond the sternum in the third 
and fourth spaces, even to the nipple or beyond it. In right-sided effusions, the 
displacement may be very obvious, the left margin of the dullness extending as far 
out as the left mid-axillary line. TTic auscultatory signs are very variable, and much 
less characteristic than those obtained by palpation and percussion. In some cases, 
the breath-sounds over the dull area are distant and Vfttk or even absent, in others 
they are loud and bronchial or tubular. This inconstancy probably depends upon 
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the extent of pulmonary collapse and the dwee of patency of the bronchi. With 
marked collapse and patent bronchi, bronchial breathing is heard; -with partial 
collapse and obstructed bronchi, the breath-sounds are almost or quite aboUshed. 
As a rule, no adventitious sounds are beard, but rales may be audible in the lung 
above the effusion. Conduction of spoken voice is diminished or abolished, but 
tou-ards the upper part of the effusion and just above it, the sound produced is heard 
distantly and with a peculiar nasal or bleating twan^, a condition known as segophony. 
The breath-sounds heard under the clavicle over the relaxed lung above the effusion 
are frequently harsh or puerile. In the contralateral lung the breath-sounds may be 
vesicular or exaggerated, and in cases of la^e effusions, where there is marked circu- 
latory obstruction, there arc frequently signs of congestion or tedema at the base. 
Similarly, pressure on the descending thoradc aorta may cause lowering of the blood 
pressure in the leg as compared with that in the arm ^O. K. Williamson). There 
m.iy be a systolic murmur over the cardiac region (displacement murmur). The 
abdomen should be examined to determine any doumward displacement of the liver 
or spleen. The blood count in sero-ffbrinous pleurisy rarely shows any leucocytosis, 
apart from complications. 

Complications and Sequel®. — Acute adema with albuminous expectoration 
is rare, but is a dangerous condition unless treatment is prompt. Permanent collapse 
and camification of the lun^ may remain after absorption in prolonged cases, and may 
progress to diffuse interstitial fibrosis. More commonly some degree of pleural 
thickening and adhesion persisw and c-xpansion of the lower lobe mav never be 
completely restored. Sero-fibrinous effusion due to tuberculosis rarely becomes 
purulent, hut Uu's sequence is common in other forms. Tracking of the fluid exter- 
nally through the clie8t->'>"all and rupture through the lung occur but rarely. An 
infrequent complication is hemiplegia, probably due to an embolus derived from a 
thrombus originating in a pulmonary vein. Miliary tuberculosis occasionally follows 
rapidly on an effusion ; more commonly active tuberculosis of the lungs occurs after 
a lapse of some years. 

Diagnosis.— The recognition of the presence of fluid in the pleural cavity is 
generally easy, but with small or localised effusions it may be difficult. The most 
valuable signs are the displacement of the heart, the absence of vocal fremitus and 
the stony, resistant dullness. The auscultatory signs are of less value, and may even 
be misleading. The chief conditions which may simulate effusion are fibroid Jung 
with thickened pleura and bronchiectasis, pneumonia, particularly the massive form, 
malignant disease of the lung, pleura or mediastinum, massive collapse, a large peri- 
cardial effusion and an aneurysm pressing on one or other main bronchus. Sub- 
phrenic abscess may also give rise to difficulty (sec Empyema). Fibroid disease can 
usually be recognised, since there is generally flattening and si^ing-in of the affected 
side instead of bulging. The heart, if displaced, is drawn towards instead of away 
from the affected side, %'ocal fremitus is present although possibly diminished, and 
the dullness is rarely of the stony character obtained over fluid. The breath-sounds 
may be weak or bronchial, and if bronchiectasis is also present, the characteristically 
variable signs of that condition should be helpful in diagnosis. In massive pneumonia 
the differentiation may be difficult, since breath-sounds and voice-sounds are some- 
times completely absent if the bronchi are also occluded, but the position of the cardiac 
impulse is generally of decisive importance. In malignant disease and aneurysm, 
careful observation should afford diagnostic indications, such as glandular enlarge- 
ment or abnormal pulsation, and in both instances the radiograph may establish riie 
diagnosis. Malignant disease of the pleura may first show itself as a pleural effusion ; 
the tendency to recur after tapping, the presence of blood in the effusion, and the 
Onset of emaciation may help to suggest the cause. In massive collapse there is, as 
a rule, but linle difficulty, owing to the displacement of the cardiac impulse to the 
affected side. In pericardial effusion the shape of the cardiac dullness may be sugges- 
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tive, and the dislocation of the impulse may indicate the real condition ; moreover, 
the dullness over tlie lung behind is rarely of extreme degree unless pleural effusion 
coexists. Radiographic examination is uways desirable. The shadow of fluid is 
generally dense, but does not obscure the rib shadows completely. The upper level 
tends to be curved and shifts to some extent with the patient. It merges into the 
shadow of the collapsed lung above. The diaphragm is immobile on the affected 
side. A further aid to diagnosis consists in exploratory puncture, which has the advan- 
tage of establishing the nature of the fluid as well as its presence. The technique 
of puncture is similar to that of paracentesis described below save that a 
hypodermic syringe with a Record 1 or 2 needle is often quite sufficient for diagnostic 
purposes. Preliminary local anaesthesia by procaine (Novocain) or some similar 
preparation, should be employed in every case. The same syringe and needle used 
for anssthesia may also be used for the diagnostic puncture. Serous pleural fluid 
of inflammatory origin varies in colour from pale greenish-yellow to brown. The 
specific gravity is usually 1-018 or over. Protein is present as serum albumin, serum 
globulin and fibrinogen, the total quantity being, as a rule, over 4 per cent. The fluid 
generally clots spontaneously after withdrawal. The cytology of the fluid is varied, 
showing lymphocytes, polymorphonuclear cells, erythrocytes and altered endothelial 
cells in varying proportions. A marked preponderance of lymphocytes is very sug- 
gestive of a tuberculous origin, while the presence of large numbers of pcljinorpho- 
nuclear cells is usually an indication of some other infection, generally by a pyogenic 
oiganism. In rare cases large numbers of eosinophils have been found. Tne origin 
of these cases of so-called “ eosinophil pleurisy is at present doubtful. Cultural 
examination of tuberculous fluid usually proves sterile unless Loeu enstein’s or Dubos’ 
medium is used, but in fluid from other causes the infecting organism can often be 
grown. To establish the tuberculous nature of a pleural fluid, inoculation of 15 
ml. of the fluid into a guinea-pig may be tried. The methods of differentiation of 
an inflammatory exudate from a passive transudate arc given on p. 1076. 

Course. — In effusions of moderate size the temperature usually subsides in from 
7 to 10 days, and spontaneous absorpuon is complete in 2, 3 or 4 weeks. In large 
effusions reaching up to the second nb or higher, the course may be less favourable. 
The fever may persist even for weeks, and absorption of the fluid may be slow or 
wanting entirely. Aspiration may accelerate the resolution, and usually only one 
tapping is necessary, the fluid left behind being absorbed rapidly. In rare cases 
fluid rcaccumulates quickly after repeated tappings, and a so-called inexhaustible 
effusion occurs. In some such patients fluid may remain in the pleura for the rest 
of life. 

Prognosis. — The immediate pn^osis is good, although with large effusions of 
4 pints or more, sudden death sometimes occurs from acute cedema of the lungs, 
cardiac failure or embolism. The ultimate result depends on the cause. In non- 
tuberculous effusions, recovery may be complete, save for pleural adhesion, or they 
may progress to empyema. In tuberculous effusions arrest may remain complete, 
but, as already stated, a considerable proportion of the cases develop pulmonary 
dispssft after vears. 
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on to the unaffected side. The skin should then be prepared as for an operation 
and the whole procedure should be carried out as a sterile operation. The skin and 
muscles should be well infiltrated down to the pleura tvith procaine 2 per cent-, and 
the needle used for the anesthetic should be pushed into the pleural space to make 
certain that anesthesia is complete and to confirm the position of the fluid. A sharp 
needle or a small trocar and cannula should be pushed into the pleural space, just 
above a rib, in order to avoid the intercostal artery on the under-surface of the rib 
above. The site chosen depends on the position of the fluid, but the most convenient 
ones are the sixth space in the raid-axilla, the seventh space in the posterior axillary 
line or the eighth space just below the angle of the scapula. Aspiration should be 
stopped if cough occurs or the patient cora^ins of any general malaise or discomfort. 
Aspiration is e.xhausting to the patient so should not be too prolonged. Removal of 
1 to 2 pints is all that it is safe to remove at one aspiration and removal of more and 
too rapid removal of as much may produce cedema of the lung and albtiminous ex- 
pectoration by affecting the pulmonary dreubtion. Removal of only part of an effusion 
sometimes seems to accelerate the absorption of the whole probably by the chain 
effect of increasing mobility. One of the risks of paracentesis is said to be sudden 
deaA from pleural shock. Sudden death does very occasionally occur but is probably 
due to air embolism, a risk inseparable from the use of a hollow needle. Other 
risks are also due to faulty technique and comprise entrance of air into the pleural 
caviw from ill-fitting needles or wrong connections or from puncture of the lung. 

The operator must ahvays keep in mind the danger of infecting the pleural cavity 
through a failure in sterilitj'. 

lixploratory puncture is advisable to permit the examinatioD of the fluid. Opinions 
differ somewhat as to the indications for paracentesb, which, however, is nowadays 
performed earlier and more frequently than was formerly the case. It is unnecess^ 
m cases in which absorption of the fluid is apparent within 10 days. The following 
conditions may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dulbe^ up to the clavicle, marked dyspnsa, 
downward displaceraent of the liver or spleen and collateral hypersemia of the sound 
lung ; (2) if absorption is slow, the fluid remaining at the same level for a fortnight 
or more ; (3) if acute mdema with albuminous expectoration occurs ; (4) in cases of 
bilateral effusion with increasing dyspocea, the side with the larger efmsion may be 
aspirated ; (5) if the effusion is accompanied by persisting high temperature and 
constitution^ symptoms. 

The old dichi that the pleural effusion is Nature’s splint and other old saws 
have been responsible for a great deal of unncccss^ permanent disability as a result 
of not aspirating large effusions. Generally speaking, large effusions should be aspir- 
ated early and the aspiration repealed if necessary. Often, however, the aspiration 
of a moderate amount of fluid facilitates the rcabsorption of the rest through in- 
creasing the momentum of the pulmonary movements. There are, however, still 
many different opinions on the subject of whether or not to aspirate a tuberculous 
effusion. It has long been a common custom to leave the effusion unaspirated on 
the ground that it acts as a form of collapse therapy. There is no evidence that this 
is true and it is certain that this belief leads to unnecessary discomfort and avoidable 
disabiliw. If collapse therapy is necessary in these cases, air replacement would be 
a more logical and effective remedy. 

General Management. — Patients with large effusions should be nursed propped 
up on pillow’s ; they should be discouraged from sudden lateral alteration in position 
as the sudden displacement of the mediastinum may cause distress and cardiac 
embarrassment. The patient should be told that he will be away from work for not 
less than 6 months. For about the first 3 months, he should be kept in bed, although 
if the fluid has reabsorbed and the temperature and the sedimentation rate have been 
normal for 3 weeks he may get up by degmes towards the end of the period. He 
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half of the cases. Occasionally the pus proves to be sterile on culture ; such cases 
are generally the result of the tubercle bacillus, or of a pneumococcus which has died 
out. Other organisms less commonly found are staphylococci, H. injluensce, Salm. 
typhi, Bad. coU and Friedlander’s barillus. Streptothrix organisms are occasionally 
found (see Actinomycosis), also various saprophytes and anaerobic organisms, 
especially in fetid empyema. 

Pathology. — ^The initial stages are similar to those of dry and sero-fibrinous 
pleurisy, but when the effusion occurs, it proves to be rich in leucocytes undergoing 
disintegration and to contdn the infecting organism. It varies from a slightly turbid, 
semi-translucent fluid to typical thick, opaque, creamy pus. Its colour ranges from 
pale amber to green or greenish grey. It may be odourless or extremely offensive. 
In cases secondary to gangrene, it may be thin and horribly fetid, while in pneumo- 
coccal cases it may be curdy and of slightly sweetish odour. The pleura is covered 
with a more or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, leading 
to encystment or loculation of the pus. Such adhesions also prevent the lung from 
expanding after evacuation of the pus, with the result that the lung becomes camified 
and interstitial fibrosis results. There is usually some enlargement of the bronchial 
glands. In long-standing cases there may be lardsceous disease of the liver, spleen, 
kidneys and intestines. 

Symptoms. — Since empyema usually develops in the course of, or as a sequel 
of, some other disease, its s^^ptoms are often masked by those of the primary disease 
and may easily be overlooked. In primary cases due to the pneumococcus the onset 
may be like that of pneumonia ; in the more common secondary cases a rise of tem- 
perature and increase of si^s develop after the crisis. In general, it may be stated 
that the symptoms are sltmlar to those of sero-fibrinous pleurisy, but more severe. 
There xs more malaise, and ^e patient may appear profoundly ill, uith rigors, sweats 
and dyspnoea. The temperature ranges higher, up to 103® F. or more, and may be 
of septic type with marked daily remisstons, but some cases are almost, if not com- 
pletely, apyrexial. The signs are usually exactly similar to those of sero-fibrinous 
effusion, but in some instances special features may be noticed. In neglected or 
prolonged cases, wasting, pallor and cachexia become marked. The intercostal spaces 
may be found to bulge, and erdema of the chest-%va]l is sometimes apparent. The 
pus may track through an intercostal space, generally the fifth near the nipple, pro- 
ducing a fluctuating swelling known as a pointing empyema or empyema necesstlafis. 
This may infiltrate the skin and simulate a superfici^ abscess. The swelling so 
induced may pulsate, especially if it be on the left side — a condition known as pulsating 
empyema. Pulsation communicated to the cfaest-^vall may also be observed in some 
large left-sided purulent effusions >vithout local swelling. The displacement of the 
liver or spleen may be greater than with serous effusions, probably owing to the 
higher specific gravity of me pus, which is usually 1 *030 or more, and to the associated 
inflammation of the diaphragm. In fetid empyema, the breath and sputum may 
be offensive, even before rupture into a bronchus occurs. Clubbing of the fingers 
and toes occurs in empyema of long standing, but may develop in a few weeks. Blood 
examination reveals a moderate leucocytosb in the majority of cases. Counts of 
15,000 leucocytes per cubic millimetre are usual, and in some instances figures up 
to 100,000 per cubic millimetre are obtained. 

Complications and Sequels. — In neglected or untreated empyema the pus 
may track and become discharged in various directions. The commonest is rupture 
through the visceral pleura into the lung and discharge through a bronchus. This 
may lead to sudden death from suffocation; on the oilier hand, in small empyemata 
spontaneous cure may follow tins evacuation of the pus. In other instances pyo- 
pneumothorax results, and occasionally gangrene of the lung. A second method of 
discharge is through the chest-wall, as an empyema ttecesnlatis. Perforation may 
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occur into the pericardium, or into the cesophagus with the formation of a pleuro- 
cesophageal fistula. The diaphragm may be perforated with the production of a sub- 
phrenic, lumbar or psoas abscess, while in other cases general peritonitis may ensue. 

The pericardium or the mediastinum may become infected without perforation ; 
similarly costal periostitis may be induced. After spontaneous or operative evacua- 
tion the cavity may fail to close and a chronic empyema or sinus result. This is 
generally due to the lung being permanently collapsed and adherent, and therefore 
failing to expand. It subsequently undergoes fibrosis with development of bronchi- 
ectasis. Sometimes the failure to close may be due to the nature of the infection, 
particularly when it is due to tuberculosis or actinomycosis. In other cases it may 
be due to a bronchial fistula, or to a foreign body in the pleura. Generalised infection 
is rare, but cerebral abscess, probably of emoolic origin, is not very uncommon, 
especblly in cases due to streptococci. Chronic pulmonary osteoarthropathy is an 
occasional complication, and lardaceous disease sometimes occurs in cases of long 
duration. Diphtheritic infection of the wound, with subsequent paralpis, has been 
recorded after operation, more especially in cases secondary to influenzal broncho- 
pneumonia. 

The sequels in untreated cases may be fistuhe, such as pleuro-bronchial, pleuro- 
ccsophageal or external, and various deformities. The sequels after operation may 
be a small amount of pleural thickening, or if operation were delayed, and re-expansion 
incomplete, there is talling-in of the chest, with flattening, dropping of the stioulder 
and secondary scoliosis. In other cases, as mentioned above, a clironic sinus may result. 

Diagnosis. — The diagnosis of empyema involves rtvo distinct problems — one, 
the recognition of the presence of fluid in the pleura, which is considered under sero- 
fibrinous pleurisy : the other, the demonstration of its purulent character. In spite 
of the more severe symptoms, empyema is freguentiy overlooked even by physiaans 
of experience. This is partly due to the fact that its development may be insidious, 
with signs increasing but little from day to day, and partly to its secondary chpacter, 
its onset being obscured by the clinical features of the primary condition. It is wise, 
therefore, to suspect its existence iit any case of obscure lung signs, especially those 
with dullness, cardiac displacement and fever, consequent on pneumonia of any 
varied. 

There are a few special difficulties as compared with scro-flbrinous effusion which 
merit separate mention. The first of these is subphrenic abscess. This may lead 
to immobilisation of the diaphragm on one side, more commonly the right, and cause 
collapse of the lung and even pleural effusion. The difficulty is greater when the 
subphrenic abscess contains gas as well as pus. The history, the absence of displace- 
ment of the heart’s impulse and radiography may all assist, but the differentiation 
is often extremely difficult. 

Empyema necesntatis may simulate a tuberculous or other abscess about a rib, 
and empyema should ahvays be suspected in any case of local fluctuant swelling 
about the chest-wall. Pulsating empyema reguiics to be distinguished from aortic 
aneurysm ; the pulsation is less foraole and little, if at all, expansile in the fonner. 
The cardiac displacement, the radiograph and cautious exploratory puncture, enable 
the nature of tl\e condition to be recognised. 

In any case in which empyema is suspected three examinations may be under- 
taken — a blood count, radiographic investigation and eroloratory puncture. A poly- 
morphonuclear leucocytosis of 15,000 jper cubic millimetre and over, a dense 
shaclow in the radiograph obscuring the ribs, together with cardiac displacement may 
be very suggestive, while puncture may prove the presence of pus. Sometimes 
however, puncture may fail, although pus is present. This may be due to the 
pus being too thick to pass through the needle, to loculation of the pus or to 
wrong choice of the site for puncture. ITie latter explanation is usually the real one, 
since quite thick pus will often pass through quite a thin needle. In this case, if 
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the other signs indicate pus, repeated punctures wth a larger needle under an»thesia 
arc called for, but it is well to be prepared to proceed to operation if pus is found. 

Cotirse. — ^Apart from spontaneous cure of small empyemata by inspissation of 
the pus, or discha^e through a bronchus or through the chest-wall, death generally 
oaairs in untreated cases wthin a month or two. As in sero-fibrinous pleurisy, 
sudden death may otxur. Death may occur after operation, from exhaustion or from 
cerebral abscess. 

Prognosis. — ^This depends upon the primary cause, the method of treatment 
adopted, and the duration of the effusion before the operation. The most favourable 
forms are those due to the pneumococcus, which are recognised and treated at an 
early stage. In neglected cases, with profound toxsnua, with gangrene of the lung 
or lardaceous disease, the outlook is extremely grave. Empyemata due to streptococcal 
infection are serious, unless recognised early; similarly with cases of fetid empyema 
due to anaerobic infections. Infected ha:mothorax consequent on gunshot woimds 
of the chest is of grave prognosis. The outlook is serious in cases of bilateral empyema, 
but recovery may follow evacuation of the pus on the two sides. 

Treatment. — ^The pus aspirated should be sent for cultivation and the organisms 
identified and examined for sensitivity to various antibiotics. In the meantime, as 
much of the pus as can be conveniently and comfortably removed should be aspirated, 
and in the absence of more definite informauoo as to the susceptibility of the organ- 
isms up to 500,000 units of penidlUn shotild be put mto the pleural caviw at the end 
of aspiration. Cultivation of the organisms may show that other antibiotics would 
be more appropriate if there are to be subsequent aspirations. 

Some cases of empyema may clear up with aspiration and antibiotics alone, but 
it Is wise to assume that operation will probably be necessary uheo the empyema has 
become localised in the chest. Indications that suggest that operation mig^t not be 
necessary %vould be tliat the fluid showed signs of disappearance, that the fiuid had 
become sterile, and from being purulent and thick was becoming serous and thin, 
while the leucocytosls and temperature bad subsided. Neglected or missed empye- 
mata are rarely seen in Great uritain notvadays, but the desperately ill case with a 
brge empyema is often best tr«ted at first by the use of a trocar and cannula and 
the insertion of an intercostal catheter which is led off into a drainage bottle with a 
water seal. Controlled drainage of thb sort is less exhausting to these patients than 
aspiration, and soon makes them fit for operation which would probably have been 
fatal beforehand. 

Before the use of antibiotics, treatment oonsbted in the e^'acuation of the pus 
by operation as soon as the diagnosis was established in pneumococcal cases. In 
those of streptococcal origin, operation was not resorted to while the fluid was of 
thin sero-purulcnt character, but was postponed until it •was definitely purulent. 
Premature operation in streptococcal cases has been shown by the American J^pyema 
Commission to be a very dangerous procedure, since the fluid is not shut off by 
adhesions and operation may lead to open pneumothorax, mth flapping mediastinum. 
At this stage, the condition is described as pyothora.x- A prelimmaiy aspiration is 
of ad^wntage in large effusions, and may be repeated in streptococcal effusions until 
they are ready for operation. The operation consists in drainage by removal of a 
piece of rib subperiosteally and indsion of the p^etal pleura. 

In cases of chronic empyema, or of sinus failing to close, the question of some 
plastic operation must be considered. Various forms of operation have been devised, 
involving removal of portions of many ribs, and the decortication operation of Fowler 
and Delorme. Tlie general condition of the patient must be carefully considered 
before these operations are advised. 

Special VAWEnES of E^!pyE^tA. — Certain special localisations of purulent pleurisy 
require separate consideration, notably apical, interlobar and diaphragmatic empyemata. 

Apical empyema . — This condition is usually secondary to apical pneumonia, less 
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commonly to pulmonary tuberculosis. It b one variety of encysted empyema, the 
pus being shut off from the rest of the pleural cavity by adhesions. The symptoms 
and signs are not characteristic, but may be suggestive. There is very marked dull- 
ness below the clavicle, not transgressing the middle line, with weak or absent breath- 
sounds, and possibly some indications of mediastinal displacement. Diagnosis can, 
as a rule, be established only by the radiograph and exploratory puncture, the latter 
being carried out in the eecona space near tne mid-clavicular line. The treatment 
consists in drainage by incision as near the lower limit of the efhision as possible. 

Interlobar empyeina . — Pus collecting between two of the lobes may be difficult 
to differentiate from pulmonary abscess, gangrene and bronchiectasis. It is often 
not diagnosed until rupture into a bronchus dra\vs attention to it. The signs are 
generally most marked in the axilla or near the angle of the scapula. They are often 
slight until rupture occurs, and even tlien there may be only a small area of dullness 
in the line of an interlobar fissure, with distant or weak bronchial breathing and a 
few riles. The pus expectorated may be fetid, and the patient's breath may be 
offeruive a few days before rupture occurs. The condition simulates abscess of the 
lung and may be almost impossible to differentiate from that affection. Radiographic 
examination gives the greatest help in the diagnosis. Recent obseivations suggest 
that interlobar empyema is much less common than abscess. The treatment is 
identical with that for pulmonary abscess. 

Diaphragmalie empyema . — The pus is usually encysted, and may be so deeply 
situated as to give but few signs, ^e initial symptoms are generally severe, being 
those of diaphragmatic pleurisy, but hiccough is often a troublesome feature. 'iVhen 
pus forms there may be marked coostituuona! symptoms, and obscure signs may 
develop, such as dullness, at a point just above the base belund, with weak or distant 
bronchial breathing, ^\'ith suat a history and obscure basic signs, especially when 
they occur after an attack of pneumonia, the use of tlie radiograph and of the exploring 
needle should not be neglected. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar to tliat 
for ordinary empyema. 

HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrothorax is the name applied to a collection of clear fluid in the pleural ca^rity, 
the result of passive transudation from the capillaries. 

.Etiology. — ^I'he commonest cause of hyarothorax is cardiac failure. It occurs 
in acute and chronic renal disease, under conditions similar to those leading to dropsy 
in these affections. It is sometimes found in severe ansmias, espeaally pernicious 
anamua. Obstruction to the azygos veins may lead to transudadon into one pleural 
cavity or into both. This obstruction may be induced by pressure from without 
by a mediastinal or pulmonary new-growth, or by internal causes such as thrombosis. 
Am ovarian fibroma may be complicated by ascites and hydrothorax, a condition 
known as Meigs’ syndrome. 

Pathology. — ’Tbe pathology of hydrothonix is that of dropsy elsewhere. It is 
produced by mechanical or chemical conditions affecting tiie blood flow through 
the capillaries, and it must be distinguished carefully from inflammatory effusion. 
There is a difference in the composition as well os in the origin of the two kinds of 
pleural fluid. The characters of inflammatory effusions have been described under 
pleurisy with effusion. The fluid in bydrothorax is pale yellow in colour, and the 
specific gravity is 1 015 to 1-010 or less. It is dear and does not clot after removal. 
There is little protein, often not more than J per cent., but transudates due to local 
obstruction may contain as much as 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be preaint, often united together in plaques. 
The fluid may be definitely blood-stained, when it is described as haimo-hydrothorax. 
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HydroUiorax is usually bilateral in cases due to cardiac or renal disease, but in 
the former there is often more fluid on the tight side, or Ae fluid may be confined 
to that side. The explanation of this is somefvhat obscure. It has been suggested 
that it is due to pressure or traction on the vena azygos major by the enlarged right 
heart, but according to Fetterolf and Landis, a more likely explanation is pressure 
of the distended right auricle upon the pulmona^ veins. Fluid may also collect 
in greater quantity on the side upon which the patient lies most constantly. In cases 
with unilateral pleural adhesion, aderaa of the lung may occur on that side, while 
hydrothorax occurs upon the other. 

Symptoms.— The symptoms of hydrothorax are generally overshadowed by 
those of the condition causing it, but the occurrence of o^pncea and cyanosis in any 
case of cardiac or renal disease should suggest careful examination of the bases of 
the lungs. In the absence of infiammatory complications the condition is afebrile. 
The signs are identical with those of sero-fibrinous pleurisy, save that no friction 
sounds are audible at any stage. It is, however, more difficult to assess the signifi- 
cance of displacement of the cardiac impulse, owing to the increased size of the heart 
in the cases of cardiac origin. 

Diagnosis. — This depends upon the presence of signs of fluid in the pleura in 
association with cardiac or renal disease, with absence of fever, and also upon the 
characters of the fluid withdrawn by puncture or aspiration. Meigs' syndrome is 
liable to be mistaken for a malignant ovarian tumour. 

Treatment. — Removal of me fluid may give great relief. It may be necessary 
to rqjeat the operation, since the fluid often reaccumulates. The treatment of the 
primary condition should also be carried out. Mercurial diuretics are sometimes 
effective and may be given where there is no evidence of renal disease. 

HEMORRHAGIC PLEURAL EFFUSIONS 

All fluids poured out into the pleura contain a certain number of red blood cor- 
puscles. It is only when a number suffident to give a definite red colour is present, 
that the fiuld is regarded as hsmorrhagic. 

For convenience of description three forms may be differentiated— (1) Hasmor- 
rhaglc pleurisy or hsmo-scrothorax ; (2) h®mo-hydrothorax and (3) luemothorax. 

1. H/EMORRIIAGIC PLEURISV. 

This is simply a pleurisy with effusion, in which the exudate is blood-stained. 

Etiology. — ^'fhe usual causes are malignant disease of the lungs, pleura or medi- 
astinum, and sometimes tuberculosis of the lung and pleura. Hsemorrhagic pleurisy 
may occur in assodation with hepatic drrhosU, but in this case it is often the result 
of a terminal tuberculosis. It occurs less frcouently in association with blood diseases, 
such as purpura, and with the malignant or hamorrhagic varieties of acute infectious 
fevers such as scarlet fever and sr^J-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a aero-fibrinous effusion for the second time, it is found that 
the fluid, which was originally clear, is now blood-stained. This is not necessarily 
an indication of increase in the severity of the process, but may be due to injury of a 
blood vessel at the first operation. 

Symptoms. — ^The symptoms and signs are identical with those of serous effusion, 
and the hemorrhagic character can only be recognised by withdrawal of the fluid. 
An interesting point is the frequency of excess of eosinophils in these effusions. Diag- 
nosis and treatment are the same as for sero-fibrinous pleurisy. 

2, HffiMO-KYDROTHORAX. 

This condition has been referred to under hydrothorax. It consists simply in 
blood-staining of a passive transudate into the pleura. 
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3. H/CMOTHORAX. 

Hsemorrhage into the pleural cavity is the result of injury or disease of the vesseb 
of the lung, mediastinum or chest-waU. 

Etiology. — ^Thc chief causes are injury, such as penetrating chest wounds or 
fracture of the ribs, rupture of an aneurysm and erosion by new-growth. Experience 
of the traumatic group has been largely increased during the War of 1914-1918 and the 
War of 1939-1945. Hemothorax was noted in about 70 per cent, of chest wounds. 
Occasionally it occurs after the spontaneous rupture of adhesions and it is a rare 
complication of artificial pneumothorax treatment and a less rare complication of 
adhesion section in pneumothorax treatment. 

Pathology. — Tlie effused blood generally comes from tiic lung vessels, less com- 
monly from the intercostals. It is *° whipped '* by the movements of the heart and 
lungs, with the result that fibrin is deposited in layers upon the diaphragmatic pleura, 
and the parts of the wsceral and parietal pleura in contact with the blood. The 
fluid remaining in the pleura or withdrawn by aspiration is largely defibrinated and 
therefore does not clot, unless a secondary pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and eventually 
camified, unless absorption occurs or unless the blood is aspirated. The upper lobe 
may show some compensatory emphysema, and adhesions may fonn in the pleura, 
separating it from the hasmothorax Wiow- \Vhcn secondary infections of the bronchi 
or lungs occur, such as bronchitis or broncho-pneumonia, the collapsed lower lobe 
is not affected. 

Symptoms.— The symptoms of haemorrhaee into the pleura from medical causw, 
such as nipturc of an aneurj’sm or erosion of a large vessel, are collapse and rapid 
death. When due to disease or injury of an intercostal vessel, they tazy be insidious 
and slowly ingravescent until dyspnea, restlessness and the other indications of 
internal haemorrhage develop. When due to injury, similar symptoms occur, but 
may be masked or oversliadowed bv the shock, hamoptysis and cough, induced by 
the wound of the lung or chcst-wall. The signs are these of pleural effusion, but in 
traumatic cases certain special features may be mentioned. There is a great tendency 
to retraction of the chest-wall on the affected side, and the cupola of the diaphragm 
on this side is displaced upwards. Irritation of the diaphragmatic pleura by the 
presence of blood may cause rigidity of the upper abdomen which sometimes gi^Tts 
rise to an erroneous diagnosis of intestinal perforation. Vocal fremitus is usually 
diminished or absent. Breath-sounds will usually be absent but broncJiial breathing 
may be heard and in these cases the voice conduction is also increased. 

Complications and Sequels. — ^The most serious complication is infection of 
the effusion. Tills is generally due to organisms introduced at the time of the wound, 
either by the missile or by portions of the clothing or skin carried in with it. Aerobic 
organisms, such as a streptococcus, or anaerobic ones, as the ChsiriJium Welcku 
or Cl. spoTogenes, may be present. A biemo-pneumothorax may develop, the gas 
entering the pleural cavity from the wound in the lung or through the chest-wall. 
Gas may also be formed by gas-producing infecting organ^ms in the effusion. Massive 
collapse may occur in the contralateral lung, or other complications may arise, such 
as bronchitis, broncho-pneumonia, lobar pneumonia or adema of the lungs. If the 
effusion is small and not infected, there ate usually no permanent after-raects. In 
severe cases sequete, similar to those of sero-fibrinous pleurisy and empyema, may 
result. 

Diagnosis. — Hremothorax should be suspected when basic dullness develops 
shortly after a gunshot wound of the chest. The mistake that is most likely to oe 
made in such cases is to confuse hxmothoiax with lobar pneumonia. The cardiac 
displacement and the diminution of vocal fronitus over the dull area are the most 
valuable diagnostic signs. An active lobar collapse is distinguished by the fact that 
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the heart is displaced towards the affected side. Radiography affords valuable con- 
firmatory evidence in most cases. \Vhca air and blood are orient, the upper border 
of the dark area in the radiograph has a sharply defineo edge, while the pleural 
cavity above is veiy translucent. The use of the exploring syringe generally settles the 
diagnosis, except in cert^ cases in which, although a considerable quantity of blood 
may be present, none is removed by aspiration owing to the needle entering the clot. 

Course. — ^This depends upon the cause and size of the hiemothorax, and upon 
the mode of treatment adopted. It is profoundly and gravely infiuenced by infection 
of the effused blood. A small sterile hemothorax is generally absorbed spontaneously. 
Medium-sized and large effusions may not disappear unless aspirated. An infected 
hsmothomx will inevitably prove fatal, if untreated. 

Prognosis. — In a sterile hemothorax due to a chest wound the prognosis is good. 
If infection occurs, the prognosis depends upon the promptitude with which this 
condition is recognised and radically treated. 

Treatment. — The blood in the pleural cavity and the fluid exuded from the pleura 
in response to the irritation of the blood form an ideal culture medium for infecting 
organisms. All hsemothoraces should therefore be aspirated at short intervals until 
the pleura remains dry. It is probable that the blood in the pleural space clots in 
most cases quite quickly; that it is then defibrinated by the whipping effect of the 
movement of the heart and lungs ; then the fibrin sinks to the bottom of the pleural 
space on the diaphragm or is deposited on the pleura and pericardium. The de- 
fibrinated fluid can be aspirated and its presence causes dilution with serous fluid 
until eventually the fluid becomes clear and yellow as the percentage of blood falls. 
Incidentally the serous effusion contains fibrinogen so that the whole contents may 
clot aeaia unless they are aspirated. Such a dot becomes organised and forms a 
thick fibrous lining on the visceral and parietal pleura which impedes re-expansion. 
In such cases thoracotomy to evacuate the dot and decorticate the pleura is necessary. 

In vie^T of the danger of infection it is wise to give penidllin or the sulphonaraides 
from the start. If ioiection takes place, treatment is the same as that for empyema 
{q.v.), 

Hxmothorax due to rupture of adhesions or to trauma may on occasion cause 
severe blood loss and thoracotomy accompanied by transfusion may be necessary 
in order to find the bleeding point and save life. Patients should be given adequate 
doses of iron, but it is often wise to start conralescence with a transfusion of blood. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspiration of a 
pleural effusion. It is usual to clasdfy such fluids into three groups^l) Chylo- 
thorax; (Z) chyliforro fluid ; (3) pseudo-chylous fluid. 

1. Chylothorax. 

There is an effusion of pure chyle or of serous fluid mixed with chyle. 

^Etiology. — Chylothorax is usually the result of injury to, or disease of, the thoracic 
duct. The traumatic form is, as a rule, secondary to crushing of the chest-wall with 
fracture of the ribs. In disease, the thoracic duct may be pressed on by a mah'gnant 
growth or enlarged mediastinal glands, or the flow may be obstructed Iw thrombosis 
of the left subclavian vein. Invasion of the thoracic duct by FiTana bancro/ti may 
also be a cause. 

Pathology. — ^The fluid in true chylothorax is a milky emulsion which remains 
so on standmg, although a cream-like layer may form at the top. With the micro- 
scope fat globules can be seen, which stain with tlie usual fat stains and can be dis- 
solved by ether. 
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2. CHYLirORM EFFUSION. 

In this condition fat is present, but it is not derived from the thoradc duct. 

Etiology. — Chyliform effusions occur in association with tuberculosis and car- 
cinoma of the pleura or lung. 

Pathology. — ^The fluid is milky and contains fat in emulsion, although in smaller 
quantities tton in true chylothorax. On microscopical examination large fat droplets 
are seen and numbers of cells, chiefly leucocytes, undc^oing fatty degeneration. It 
is, no doubt, from this process tliat the fat is derived. 

3. PSCUDO-CIIYLOUS ITFDSION. 

In this condition the milky appearance is not due to fat, but to other particles 
causing opalescence. 

Etiology. — Pseudo-chylous fluid has beeeo observed in chronic effusions due 
to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The milky appearance is due in some cases to a lecithin globulin 
complex (Wallis and Schbiberg). Other rare causes of milky, opalescent or turbid 
effusions are the presence of particles of calcium phosphate, cholesterin or filarial 
embryos. These fluids are distinguished from the above by showing a deposit on 
standing. 

Diagnosis.— This can only be esublished by microscopical and chemical investi- 
gation of the fluid withdrawn. 

Prognosis. — The prognosis io most cases of milky effusions is serious, owing 
to the gravity of the primary condition. Some traumatic cases of true chylothorax 
recover. 

Treatment.— The treatment is for the most part symptomatic and deowdent 
upon the primary condition. In true chylothorax, removal of the fluid is inadvisable, 
unlns it is causing dyspncea or other symptoms of pressure. The drain of fat caused 
bv it is a serious loss, especially if the tapping has to be repeated frequently. In 
cnyliform effusions there is a marked tendency to recur after removal of the 
fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the pleura, 
which now becomes a real, instead of a potential, space. When serous fluid is present 
as well as the gas it is called a hydro-pneumolhorax, when pus forms the condition 
is described as pyo-pneumothorax, and when blood and gas collect the term haimo- 
pneumothorax is applied. 

/Etiology. — ^Pneumothorax is more common in men, and the maximum incidence 
is between the ages of 20 and 40 years, but it may occur at any age. The air may 
gain access to the pleural cavity in the following tvays : (1) Through the visceral 
pleura from the air m the lungs and bronchi. Thw accounts for 95 per cent, or more 
of the cases. The commonest cause is probably the rupture of a subpleural emphy- 
sematous vesicle. Pulmonary tuberculosis b a much less common cause, although 
the ruptured vesicle may be in the scar of a healed lesion. Since emphysema b an 
almost invariable concomitant of asthma and the severe pneumoconioses, spontaneous 
pneumothorax is a not uncommon complication in these conditions, although the 
diagnosis is more often made by radiological examination than by any other way. 
Other pulmonary causes are rupture of an empyema into the lung, gangrene of the 
lung or pulmonary abscess rupturing inbi riie pleural space. Accidental puncture 
of the lung during paracentesis is an extremely common event. A broken rib per- 
forating the lung can also induce it. It may a^ occur as a complication of artificial 
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pneumothorax treatment, espedally \ehen tJus is bilateral. (2) Through the chest- 
wall, as a result of penetrating woiinds, although pneumothorax is not a ojmmon 
result. An abscess in the chest-wall opening externally and through the pleura, or a 
discliaiguig empyema necessitatit, may be a cause. (3) Through the mediastinum, 
by ulceration of an ccsophageal growth, or of a diseased bronchial gland, into the 
pleura, or from accidental perforation of the ccsopbagus during the passage of an 
oKophageal bougie or ossophagoscope. (4) Through the diaphragm, from some 
hollow abdomind ^iscus, e.g. an ulcer of the stomach or duodenum may perforate, 
leading to the formation of a subphrenic abscess, which in turn may break through 
the diaphragm into the pleura, or through therapeutic pneumoperitoneum where 
there is a congenital pleuro-peritoneal sinus. (S) Gas may accumulate in the pleura 
owing to infection of a pleural effuaon by gas-producing organisms. This is generally 
the result of wounds. 

Sudden spontaneous pneumothorax in apparently healthy persons is not very 
unusual and is occasionally found in the course of routine radiography. It is usually 
knoivn as simple benign pneumothorax. The causation is not certain, but it used 
to be regarded as tuberculous with the same significance as a pleural effusion ; this 
belief has now been discarded. Brock performed thoracoscopy in some of these 
cases and in a proportion of them he was able to see ruptured vesicles in either 
generalised or localised emphysematous areas. In some he found ruptured S ulla? £n 
apital scars presumably tuberculous ; in some a cystic appearance of the lung, and 
in others a peculiar “ cuckoo-spit ” appearance which leaked air. The probability 
is that, in the xmioriiy of cases, beni^ spontaneous pneumothorax is due to the 
rupture of an empm'sematous bulla however caused. In most cases the lung rapidly 
re-expands, although there Is a tendency to recurrence usually on the same side but 
occasionally on the opposite side. Complete recovery is the general rule although 
in rare cases re-erpanston takes a long time and may not occur. Very occasionafly 
spontaneous hsmopneumothorax occurs. The symptoms are usually more severe 
and a fatal result is not uncommon. 

The exciting cause of pneumothorax may be physical strain or violent cough, 
but many cases occur while the patient is at rest or even during sleep. 

Pathology.— The entrance of air between the layers of the pleura disturbs the 
pressure relations in the thorax in a similar ^vay to the effusion of fluid ; but whereas 
svith the latter the process is gradual, in pneumothorax it b rapid, and the pressure 
within the pleura changes from the normal negative figure to that of the atmosphere, 
often in a few minutes or less. Mediastinal and cardiac dbplacements like those in 
pleural effusion, and due to the unopposed traction of the sound side, are also rapidly 
produced. The subsequent pressure relations depend upon the source of the air. 
If the opening is in the chest wall, the intrapleural pressure will remain equal to the 
atmospheric, until the opening becomes closed. If the opening is in the lung, three 
varieties occur : (1) the opening may remsun patent, when the pressure keeps at 
atmospheric level ; (2) the opening may be valvular, permitting the ent^ of air into 
the pleura during inspiration, but preventing its escape during expiration. In thb 
case the pressure in the pleura rises above that of the atmosphere, and the air tvithin 
it b at a positive pressure, causing further cardiac and mediastinal dblocation with 
downward dbplacement of the diaphragm; (3) the opening becomes sealed, and 
there b a condition of closed pneumothorax in which the pressure may be equal to, 
greater or less than, that of the atmosphere. 

To demonstrate pneumothorax post mortem, the necropsy may be performed 
under w’ater, or by a flap being made of the skin and muscles at the side of the thorax, 
thb being filled with water before puncturing the intercostal spaces. A third 
method b to dissect carefully through an intercostal space doivn to the pleura, when 
the lung will be found to be retracted. On opening the thorax the appearances rary. 
If the air entering the pleura b sterile, no inflammatory reaction occurs, the pleura 
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remains shiny and no fluid is formed, the condition being one of simple pneumo* 
thorax. If bacteria have gained access to the pleura with the ingoing mr, or subse- 
quently through the opening tthen this remains patent, either serous fluid or pus 
collects. In the former case the condition is described as hydro-pneumothorax, in 
the latter as pyo-pneumothorax. The appearances of the pleurk membrane arc 
similar to those found in serofibrinous pleurisy and empyema respectively. The 
lung is collapsed in every case of pneumomorax, and lies retracted towards the hilura 
and the spine. In tuberculous msease, a caseous focus or small cavity just under 
the pleura is the most frequent cause. The perforation may be a laige circular rent 
or a small pin-hole, but multiple apertures may occasionally be present. The opening 
can usually be found, even if small, by submerring the lung under water while pump- 
ing air down the trachea. When extensive adhesions are present, the collapse of the 
lung is lately prevented and the pneumothorax is only partial. In such cases the 
perforation is frequently neat the adhesions. In cases where fluid is present the 
diaphragm may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 

Symptoms. — In a considerable proportion of cases the onset is sudden and the 
condition of the patient becomes alarming at once. On the other hand, pneumo- 
thorax may develop insidiously, with surprisingly little pain and dj’spnma, so that 
its occurrence may be overlooked or only discovered on routine physical and radio- 
graphic examination, including a lateral film. This is more likely to be the case 
when perforation occurs in a lung extensively diseased or when the aperture is small, 
and the leak of air is slow. In the acute form of onset the patient is seized nnth severe 
pain while coughing or engaged in some extra exertion. There is often a feeling of 
“ something having given way ", and at once great dyspnera develops with signs of 
collapse and severe mental anguish. The patient may appear blue, cold and clammy, 
breatmng is rapid and shallow, the temperature falls to subnorrnal, the heart beats 
quickly and the pulse becomes small and weak. The patient is often restless, very 
alarmed and unable or afraid to speaL Occasionally death occurs in a few minutes. 
As a rule, the more acute symptoms subside in a few hours, but the temperature rises 
and the rapid breathing usually persists for some time. On examination the patient 
will usually be found sitting up, with alz nasi working and with rapid shallow breath- 
ing. The affected side U almost or entirely immobile and is usually bulged. The 
displacement of the cardiac impulse to^vards the unaffected side is generally obvious, 
and is almost immediate. Palpation confirms the absence of movement, and vocal 
fremitus is found to be absent, except where the collapsed lung remains in contact 
with the chest-wall, over which area rt may be increased. The exact position of the 
cardiac impulse should also be determined : in right-sided cases it will be found in 
the left axillary region ; in left-sided cases it may be under or beyond the right nipple. 
The liver may be felt much depressed in right-sided cases. The note over a pnetimo- 
thorax is characteristically tympanitic or drum-IIke, as a rule, but in cases with posi- 
tive pressure the tympany may be flat and muffled. The tympanitic area should be 
careiully mapped out ; it may be found to extend across the middle line, or to encroach 
on or obliterate the liver dullness in right-sided cases. On the other liand, in partial 
pneumothorax, the area may be small and easily escape recognition. In left-sided 
cases, the cardiac dullness may be completely wanting on that side, and a dull area 
found to the right of the sternum. This may mve a useful hint as to the diagnosis. 
On auscultation, the breath-sounds are often a&ent, but they may be present at the 
apex, although weak. In otlicr instances distant tubular breathing may be audible 
from the couapsed lung ; in casts with a large patent opening hollow cavernous 
breathing may be heard. The voice sounds have an amphoric or metallic quality, 
and an amphoric echo may occur with any sound produced near the pneumothorax. 
Metallic tinkling is an example of this, the quality conveyed to rifles or other 
adventitious sounds produced in breathing. The bell-sound or bruit d'atram is a 
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valuable sign, but is not invariably presenL It is elicited by listening to the chest, 
near where a coin is placed flat on it and tapped w’ith another. Where the acoustic 
conditions are right for the production of these musical sounds, all sotinds which 
produce rhithmic ^^bratton3 m the pneumothorax cavity will have a ringing quality, 
whether they are rSles, voice-sounds, breath-sounds, coin-sounds or even heart-sounds. 
The displacement of the heart can be confirmed by auscultation, and the heart-sounds 
may be found to have a metallic character. When air and fluid are present in the 
pleura the signs arc somewhat modified. There is dullness at the base, which shifts 
jts level with the patient’s movements, the upper limit being straight, in contrast 
with the cufv’cd line of ordinary effusions. A marked succussion splash may be 
heard and felt on shaking the patient, or the patient may demonstrate the sign by a 
sudden shake or jerk. 

Complications and Sequels. — Cardiac failure and rapid death occur occasion- 
ally. The chief complications are due to the entry of infective organisms into the 
pleura, leading to pleurisy and the effusion of sero-fibrinous fluid or pus. The sequels 
may be pleural adhesions in cases that recover, cspedally if effusion occurs. There 
may be also permanent collapse of the lung in long-standing cases, and in pyo-pneumo- 
thorax a fistula, either pleuropulmonaiy or external, may remain in spite of treatment. 

Diagnosis. — The rccogrution of a laige or of a complete pneumothorax is easy 
as a rule, the signs being characteristic. When a large quantity of fluid is present 
in an open pneumothorax, the presence of dr may not be recognised until after para- 
centesis and radiographic examination- The latter gives information of the greatest 
vdue and sometimes demonstrates the presence of local pneumothorax ivhere it has 
not been suspected. The air space between the lung and pleura shows most clearly In 
raiflognims, and if fluid U present as well, the dead level of the upper border of the 
shadow, \'ar)'ing with position, is roost characteristic. Diagnosis is more difficult 
in cases where pleui^ adhesions exist, or where the pneumothorax is small and 
localised. Sometimes very careful positioning of the patient and very close scrutiny 
of the radiographic film may be neccssa^ before the slight collapse can be seen. The 
following conditions may give rise to dimculty and should be considered in doubc^I 
cases. (1) Total excavation of a lung, or a large pulmonary cavity, in cither of which 
the note may be boxy or even t>Tnpanitic, the breath-sounds amphoric and the riles 
metallic or tinkling, while the coin-sound may be obtained. These conditions can 
usually be distinguished by tlie flattening and retraction of the chest-wall over them, 
and the absence of cardiac displacement, or if it exists, the traction of the heart to- 
wards the affected side by fibrosb. (2) Advanced emphysema, with complete oblitera- 
tion of the cardiac dullness, may be confused ivith pneumothorax. Large bilateral 
bulla? may be mistaken for bilateral pneumothorax. (3) Massive collapse of one 
lung, with compensatory emphj'sema of the opposite side, may also be mistaken 
for it. In both these conditions careful examination ivill establbh the real nature. 
(4) A subphrenic abscess containing gas (subphrcnic pyo-pneuraothorax) ; in thb 
condition the diaphragm may be displaced upwards, and the note over the lower 
ribs may be markedly tympanitic. These signs are more suggestive when right-sided. 
Succussion^Iash and bell-sound may be elicited. The heart, if dbplaced, b pushed 
upwards. The hbtory of previous abdominal dbease may be helpful, and a radio- 
gram may gbe condusivc evidence of the subphrenic origin of the condition. (5) A 
hernia of the stomach or bowel through the dbphragm, or eventration of the dia- 
phragrn, all rare conditions, may simulate pneumothorax, but in all there is generally 
abdominal flattening and little if any cardiac dbplacement. A barium meal 
examination will, as a rule, establish the nature of the condition, 

0)urse and Prognosis, — ^The course and prognosb of pneumothorax are pro- 
foundly influenced by the cause. In cases due to rupture of an emphj^ematous 
vesicle, or of a small localbed healed tuberculous focus, where the pleura remains 
sterile and the aperture of entry closes, the air b usually completely absorbed in a 
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Treatment. — ^See p. 196.) The pnltaceous pleural contents should be removed 
as far as possible by operation. PeoidUin should be given as for actinomycosis of 
the lung and injected intrapleurally. 


SIMPLE TUMOURS OP THE PLEURA 

These are very rare and are, as a rule, only discovered after death. They ate 
almost invariably of extrapleural origin and their presence in the pleura is due to 
the direction taken by the growth. Lipoma of the subpleural or ot the mediastinal 
fat may occur as small pedunculated tumours or very rarely as a large mass. They 
can be differentiated from tumours of the lung by radiographic examination after a 
diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may take the form of endo- 
thelioma, carcinoma or sarcoma. Secondary cardnoma and sarcoma are more common. 

Etiology. — Primary endothelioma of the pleura is more common in late adult 
life and in the male sex. Sarcoma is more likely to occur in children and in young 
adults. Secondaiy growths may occur at any age, but more commonly is later life. 

Patholeg)’. — Endothelioma of the pleura is a growth of obscure origin. It has 
not been conclusively established that it is derived from the pleural endothelial cells, 
and by some writers it is classed as a carcinoma. It is at first unilateral, but it involves 
the affected pleura over a tvide area, sometimes universally. The membrane appears 
to be overlaid with an irregular, rough hard covering, sometimes nodular. In other 
cases there is more thickening and the condition may be localised. Them is nearly 
always a large amount of blood-stained serous effusion. The condition may spread 
to tlie bronenial or supraclavicular gbnds, the lung, the spine, the diaphragm and the 
peritoneum. 

Primary carcinoma of the pleura has also been described, but is very rare. Primary 
sarcoma is also extremely uncommon, but the round-celled and spindle-celled varieties 
may occur, and angio-sarcoma, hbro-saroima, myxo-sarcoma and chondro-sarcoma 
have all been recorded. 

Secondary cardnoma and sarcoma of the pleura are relatively common, and may 
occur from ^rect extererion in growths of the lung, bronchi and mediastinum, by 
metastases of growths in almost any distant part, or by lymphatic permeation in mam- 
mary carcinoma. In the last-named condition pleural and pulmonary growths are 
a not infrequent form of recurrence, sometimes occurring months or years after 
removal of die primary gromh. 
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expectoration, often blood-stained, or it may involve the chest-wall. Metastascs 
sometimes develop along the course of the nwdle track after aspiration of the fluid. 
The secondary grontljs, especially those in the glands, may exert pressure, e.g. the 
axillary glands may cause tedema and swdling of the arm. A primary gro;vth of the 
pleura may cause intense pain as it may split the costal cartilage from the sternum 
and in\*ade the periosteum. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not assodated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant disease 
of the lung and pleura. Evidence of fluid in one pleura, at an inteiral after excision 
of the breast for malignant disease, is very suggestive of secondary pleural growth. 
A hsmorrhagic effusion, not due to tuberculosis or renal disease, should also arouse 
suspidon of malignancy, espedally if reaccuroulation after tapping is rapid, and if 
the subsequent tappings show increasingly hamorrhagic characters. When aspiration 
of a considerable quantity of fluid gives little relief to symptoms, or when irregular 
dull areas remain where resonance might be expected, the probability of gro\vth 
must be borne in mind. Growth involving the chest- wall, or the presence of cervical 
or axillary glandular metastascs render It certain. Radiological examination after 
removal of some of the fluid may show characteristic plaques on the pleura. 

Course. — ^This is almost inwriably progressive, the duration being rarely more 
than 2 years, and occasionally much less. 

Proenosis. — Malignant growth of the pleura b int’ariably fatal unless removal 
is possible. 

Treatment— From the nature of the condition thb can only be palliative. Anal- 
gesic drugs may be gii-en freely for the relief of pain, morphine being reserv'cd for 
the severe fomis and later stages, as far as possible. Repeated tappings rrm be almost 
compulsory, if there b much dbtress from the reaccumubtion of the fluid, but it 
must be remembered that in hsmorrhagtc effusions the loss of blood by this means 
is considerable. Air repbeeroem may sometimes give relief for a longer period than 
simple aspiration. In rare cases, removal by operation may be practicable if the 
db^osis b made early and the growtli b locdbed in an accessible position. Deep 
X-ray therapy may relieve the pain. 


INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments piercing or 
tearing it. Similarly in penetrating wounds of the chest, the pleura may be exten- 
sively lacerated. It may also be tom by direct violence without breaUng of the ribs, 
pd in rare cases a hernial protrusion of lung may occur, forming a small swelling 
in an interoostal space, protruding wjib inspirauon and emptying with expiration. 

R. A. Young. 

G. E. Deaumost. 

E. R. Boland. 


DISEASES OF THE DIAPHRAGM 

SPAS.M OF THE DIAPHRAGM 
Db|hr3gtnatic spasm may be either clonic or tonic, the former being termed 
Clonic spam.— This may be due to a varied or causes, namely ; (a) Alimentary ; 
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from irritation of the (Esophagus or stomach fay pungent or irritant substances such 
as pepper, piddcs or tobacco. It occurs also as a symptom in gastritis, dilatation of 
the stomach, enteritis, intesdnal obstruction, tympanites and peritonitis, and in the 
late stages of debilitating disease, (h) Nervous : as in Iiysteria, cerebral tumour, 
meningitis, hydrocephalus, epilepsy and alcoholism. It may also result from peri- 
pheral ner\’e irritation, in such conditions as mediastinal tumour, mediastinitls, 
enlarged thoracic glands, diaphragmatic pleurisy or pericardial effusion. During 
epidemics of encephalitis lethargica, hiccough has occurred as a symptom. There 
is usually some slight pyrexia, and the condition may persist without intermission 
for several days, (cl Renal i as in chronic nepliritis and urasmia. 

Tonic spasm . — Tnis may be met with in tetanus, strychnine poisoning, laryngismus 
stridulus, eclampsb, epilepsy and hydrophobia. If there is associated intercostal or 
laryngeal spasm, there is grave risk of death from asphyxia. 

Treatment. — Simple hiccough may often be relieved by holding the breath, 
pressure on the clrest or by simple inhalations, such as of ammtjnia, ether or spirits 
of chloroform. Hiccough due to organic disease or to peripheral irritation may only 
be relieved by removal of the cause. In epidemic hiccough, in obstinate cases of 
hiccough due to other causes and in the tome form of spasnt, various antispasmodic 
measures may be tried, such as tfinttrin, bromides or phenobarbitone, by the mouth; 
adrenaline, or adrenahne and pituitary (posterior lobe) extract, Iiypoderraically ; or 
the inlialation of chloroform. In some cases relief may be obtained by spraying 
the skin above tlie clavicle with ethyl chloride. Injection of the phrenic nerve with 
procame has been used with success when all other methods have failed. 


DIAPHRAGMATIC PLEURISY 
This condition is described on p. 1065 under the heading of Pleurisy. 

PARALYSIS OF THE DIAPHRAGM 
Definition. — Paralysis and inactivity of either leaf of the diaphragm, or of both, 
^tiolo^. — Paralysis of the diaphragm may be caused by disease damaging the 
centre in the spinal cord, by condiUons affecting the phrenic neix'c in its course, or 
by reflex inhibition of the centre. Causes involving the centre include poliomyelitis, 
hamorrhage into the spinal cord and tumours of the spinal cord or its membranes, 
or of the spine itself. The phrenic nerves may be affewed by diphtheritic neuritis. 
Either or both of the nerves may be compressed by mediastinal tumours, or by in- 
flammatory exudates. They may be severed or injured by wounds in the neck. 
Evulsion or crushmg of the phreiuc nerve is now frequently employed therapeutically, 
in order to promote collapse of the base of one lung and closure of cavities in cases 
of tuberculosis and in bronchiectasis. Occasionally no cause for the paralysis may 
be found. 

Symptoms. — Diaphragmatic paralysis results in the affected leaf of the diaphragm 
becoming immobile and remaining at a higher level in the tliorax than normal, or 
showing paradoxical movement, i.e. ascending with inspiration. This can easily be 
seen on radiographic examination. Sometimes this is noted as a reversal of the 
ordinary abdominal movements during respiration, with the result that there is 
epigastric recession during inspirarion. In elderly patients the diaphragmatic paralysis 
sometimes causes dyspama on exertion and some discomfort after meals. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


EVENTRATION OF THE DIAPHRAGM (seep. 647) 
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DISEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the median part of the 
thorax, from the superior aperture above to the diaphragm below. Strictly speaking, 
any afTectlon of any of the important structures occupying this space, such as the peri- 
cardium, heart, great vessels, air passages and the tnymus, might be included under 
this heading. They are, however, more conveniently grouped under the various 
systems to wliich they belong, and diseases of the mediastinum are commonly re- 
stricted to conditions arising in, or affecting the onnecrive tissue and glands found 
in this space. 


MEDIASTINITIS 

Mediastinitis or inflammation in the mediastinal connective tissue, may be acute 
or chronic. In the acute forms tliere may be an inflammatory serous exudate causing 
cedema, or the inflammation may progress to abscess formation. The chronic forms 
are indurative or fibroid in character, although chronic abscess may occur. 

ACUTE SIMPLE MEDIASTINITIS 

Etiology.— Acute mediastinitis ^vitbout suppuration may result from injuries to 
the chest-wail or sternum, and from lacerating wounds of the cesopbagus or trachea. 
It is sometimes secondary to inflammatory processes in the lungs, pleurs, pericardium 
or peritoneum, and to periostitis of the sternum or vertebrsB. rneumonia is a not 
uncommon cause. 

Pathology.— There is a hypersemia of the mediastinal connective tissue with 
inflammatory cedema. Mediastinal serous effusions have been described, but these 
arc, without doubt, encysted pleural effusions encroaching on tlie mediastinum. 

Symptoms. — 'rfic cfinicat manifestations of acute mediastinitis are vague and 
not characteristic. There is a mild p^cxia, the temperature reaching 99“ or J00“ F. 
Pain under die sternum may be complained of, and on auscultation over it a few fine 
crepitations may be heard on deep breathing, or they may occur synchronously with 
the heart beats. 

Diagnosis. — Mediastinitis is often not recognised or suspected, since it is masked 
or overshadowed by the clinical manifestations of the primary condition. 

Course. — ^The affection may subside or proceed to abscess formation. It may 
result in fibroid thickening or adhesions. 

Treatment. — No special treatment is required, apart from that appropriate to 
the condition inducing it. 


ACUTE SUPPURATIVE MEDIASTINITIS 
Etiology. — Acute suppurative mediastinitis or mediastinal abscess is more com- 
mon in males and may occur at any age, although it is more frequently seen in early 
adult life than at other periods. Some cases are of traumatic origin, and follow per- 
forating ^vounds or blows on the sternum, not necessarily causing fracture. Perfora- 
tion or injury of the cesophagus is a comparatively frequent mode of access of pyogenic 
organisms to the mediastinum. This may occur from ulceration of an oesophageal 
new-growth, from injury due to a swalloww body such as a tooth-plate, or from the 

E assage of an oesophagoscope or bougie. Perforation of the trachea or main bronchi 
y an inhaled foreign body is sometimes Ae cause of mediastinal suppuration. Various 
35 
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pulmonary conditions may lead to pyogenic infection of the mediastinum, such as 
pulmonary abscess or gangrene, pneumonia and bronchiectasis. Periostitis or osteo- 
myelitis of the sternum, vertebne or ribs, suppuration in the mediastinal glands, or 
tracking down of deep cervical abscesses may all lead to mediastinal abscess. Exten- 
sions of pyogenic processes from the pericardium, pleura or peritoneum may also 
be causes. A suppurating hydatid or dermoid cyst may rupture mto the mediastinum, 
and, lastly, the infection is blood-bome in some cases from infective endocarditis, 
pysemia, erysipelas or enteric fever. Dieulafoy pointed out that certain cases of 
empyema, originating near the mediastinum, may, by encroaching on this region, 
induce predominating mediastinal symptoms, which he described as the “ mediastinal 
syndrome ”, Such cases, although abscesses encroaching on the mediastinum, are 
not mediastinal abscesses, but arc in reality special instances of encysted empyema. 

Pathology. — ^The suppuration may be limited to any part of the anatomical sub- 
divisions of the mediastinum, or may spread from one compartment to another. The 
pus sometimes tracks in various directions, e.g. upwards to the neck, downwards to 
the abdomen, or it may point in the chest-wall. The abscess may rupture into the 
(esophagus, trachea, aorta, pleura or pericardium. 

Symptoms. — The onset may be insidious or acute. In the latter case it may be 
ushered in by severe pain under the sternum, radiating to the bade and shoulden. 
The symptoms may be divided into those due to the in^mmatory process, and those 
resulting from the pressure exerted by the collection of pus. The former comprise 
malaise, fever and sometimes rigors, while blood examination may demonstrate a 
leucocytosis of 10,000 per c.mm. or over. The pressure symptoms vary according 
to the amount of pus produced and its rituation. They induile dyspnsa and paroxys- 
mal or brassy cough, from compression of the vagus nerve or direct pressure on the 
trachea. There may also be dysphagia from obstruction of the cesop^gus, and hoarae- 
ness from pressure on the left recurrent laryngeal nerve. Pressure on the spinal nerve 
roots, intercostal nerves or brachial plexus may lead to severe neuralgic pains. Partial 
or complete obstruction of the great veins may be apparent from distension of the 
superficial thoradc veins or of those in the neck. Oedema of the chcst-ivall is some- 
times seen from this cause, or it result from the infiammatory process extending 
to the chest-wall. The signs in severe cases ivill be those caused by the pressure 
effects just described. The patient looks ill, distressed, dyspnoric and more or less 
cyanosed. The respirauons may be noisy, as there is sometimes inspiratory dyspncea 
with stridor, this being known as the onit de eomage. The dilated veins may be 
apparent and the direcuon of the current may help to localise the seat of the obstruc- 
tion. There is sometimes local redness and (Edema from pointing of the absews 
near the sternum, in the neck or in the interscapular region on either side. Palpation 
may reveal local tenderness and even fluctuation in any of these areas. There is 
often dullness over the sternum, sometimes extending to one or other side, or the 
dullness may be found in the interscapular region. It is said that the dullness may 
shift with the position of the patient in some cases. Breath-sounds are distant, and 
weak or bronchial over the dull area, except when it is behind the sternum, when 
they are harsh. 

Complications and Sequels. — ^Tbe important complications are those due to 
rupture of the abscess. If this occurs into the lung or the esophagus pus is expector- 
ated, or passes into the stomach. Gangrene of the mediastinum may follow, or death 
may occur from suffocation or hemorrhage. Extension of the abscess may lead to 
purulent pleurisy, pericarditis or peritonitis, or to suppuration in the neck. In cases 
that recover, chronic mediastinids with matting together of the mediastinal contents 
may be a sequel. 

Diagnosis. — ^The “ mediastinal syndrome ” of dyspncea, stridor, paroxysmal 
ough, hoarseness and dysphagia with signs of pressure on arteries, veins and nc^es 
is common to many conaitions causing mediastinal pressure, notably mediastinal 
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cew-gro^rtb, enlarged mediastinal glands^ aneurysm and pericardial effusion. The 
differential diagnosis of these is more fully considered under mediastinal new-growth. 
The occurrence of fevers and rigors, the presence of a pointing swelling, and the 
demonstration of a leucocytosis may give strong suggestion as to the inflammatory 
origin of these symptoms and signs. The radiograph may reveal a localised mediastinal 
shadow, often non-pulsating, ^though it must be remembered that in rare cases a 
mediastinal abscess may pulsate. 

Course. — ^The disease is acute and rapidly progressive, unless relieved by opera- 
tion or by spontaneous external drainage in a few mrtunate cases. 

Prognosis. — This b very grave, and the majority of cases die unless recognised 
and treated early. If gangrene develops, a fatal result is inevitable. The outlook is 
more hopeful when the anterior mediastinum alone is involved. 

Treatment. — Propeyzactic. — Foreigjn bodies in the cesophagus and trachea 
should be removed as soon and as gently as imssible. The utmost care should be 
^eidsed in the passage of a bougie or the cesophagoscope in cases of msophageal 
stricture. 

Curative. — As soon as mediastinal suppuration has been diagnosed and localised, 
surgical measures should be adopted. The mediastinum can be reached by resection 
of pieces of costal cartilage or by trephining the sternum ; appropriate antibiotic 
treatment should be given. 


CHRONIC MEDIASTINITIS 

This also occurs in two forms, chronic indurative mediastinitis and chronic abscess, 

CKRO.VIC Indurative Med lASTorms.— This may occur as a sequel of any form 
of acute mediastinitis. The best known is that associated with chronic auesive 
pericarditis, and usually known as dironic indurative medUstino-pericarditis (pp. 
77, 883). Other forms include the chronic inflammadon and tmekening wmch 
occur around enlarged, sclerotic and pigmented mediastinal glands, and around the 
same glands when ^ected by caseous or calcareous tuberculous lesions. 

Chronic MnoiASiTNAi. Abscess is generally of tuberculous origin, arising from 
breaking down caseous bronchia] or naediastlnu glands, or from tuberculous disease 
of the spine or ribs. A chronic abscess may, however, be caused by a foreign body, 
such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically no 
symptoms or signs. Chronic abscess may cause symptoms of ill-health and of medi- 
astinal pressure, or may only become apparent when it points superficially. 

Treatment^ — ^The treatment of chrome mediastiim abscess b practically the 
same as that for other “ cold ” abscesses due to tuberculosb, indsion and drainage 
being avoided if possible in favour of aspiration and chemotherapy. Other cases 
may require operation. 


EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fasda b of 
necessity incised. If difliculty arbes m inserting the tube into the tracheal incision, 
air may be drawn deep to this fasda by the v^orous attempts at respiration and thus 
pass into the superior mediastinum, or supecfidal to it into the anterior mediastinum. 
Rupture of the trachea, brondu or (esophagus, or rupture of air vesides or pulmonary 
lesions where the pleura b adherent, may also cause it. In acute interstitial emphy- 
sema of the lungs, the escaped air may track along to the root and reach the medi- 
astlnum. 

Symptoms. — ^Emphysema of the mediastinum may give rise to very indefinite 



DISEASES OK THE RESPIRATORY SYSTEM 


1092 

indications. A few fine crackling sounds may be heard on listening over the sternum, 
sometimes varying Avith respiration or trith the heart movements. Tlie percussion 
note over the praecordium may be hyper-resonant, and the heart sounds may be dis- 
tant and roufiled. Small quantities of air escaped into the mediastinum can be rapidly 
absorbed and may not be of serious import. 

Diagnosis. — This is often a matter of speculation, unless the air spreads upwards 
to the neck and causes superficial surgical emphysema. 

Prognosis. — ^This depends entirely on tnat of the underlying cause, tvhidi is 
often of serious nature. 

Treatment. — No special treatment is required, as a rule, apart from that of the 
primary condition, except that pain may necessitate the use of analgesic drugs at the 
onset. 


ENLARGED MEDIASTINAL GLANDS 

The mediastinal lymphatic glands arc arranged in groups. A few small ones arc 
found in the anterior compartment, another group is situated in the posterior medi- 
astinum. The most important of these is the trachco-bronchial group, situated 
around the bifurcation of the trachea and extending along the bronchi. It is enlarge- 
ment of this group that most often gives clinical manifestations. 

Etiology and Pathology. — A simple inflammatory enlargement of these glands 
may occur m many acute aflcctions of the bronchi and lungs, and in certain acute 
specific fevers, notably influenza, pertussis and measles. A more chronic enlargement, 
associated uith indurative chan^, results from chronic respiratory diseases, such 
as chronic bronchitis and the pneumoconioses. In the latter case, considerable pig- 
mentary changes may be found, from deposition of the particles derived from the 
dusty inspired ait. m toviTV-daeilers, these glands are often grey or black in colour 
from deposited carbon. Tuberculosis is the commonest cause of enlargement of the 
mediastinal glands, particularly of the tracbeo-broncirial group, tliose about the right 
bronchns being most afiected as a rule. This is a frequent early localisation of tuber- 
culous disease m children. The infection spreads from the lungs in the majority of 
cases (Ghon), but in some instances the path of mfection is f^rom the tonsils through 
the cervical lymphatics and glands, while in others the mode of entrance is from the 
intestines through the mesenteric glands. The lesions may be miliary tubercles, or 
small caseous nodules which calcify subsequently, or which may soften and lead to 
local spread or generalisation. In other cases a fibroid hyperplasia of the gland 
results. 

Enlargement of the mediastinal glands due to sarcoidosb is now realised to be a 
common condition as a result of routine radiography. It is often asymptomatic. 

In syphilis, mediastinal adenitis may occur tn the secondary or tertiary stages. 
In Hodgkin’s disease and in lymphatic leukrcmia, the mediastinal glands may share 
in the general adenopathy, and in the former the condition may be primary in these 
glands. Enlargement due to malignant dbease b of great importance and receives 
separate consideration. 

Symptoms. — ^These may be slight and cscap>e notice, unless the enlargement is 
sufficient to produce pressure or irritation. Cough b the commonest symptom; it 
is usually dry, irritative, noisy and ineffective, it may occur in paroxysms, some- 
what suggestive of those of whoopmg-cough. Dyspnaa and dysphagia occur only 
when the enlargement b considerable. Vomiting sometimes develops, probably 
reflexly from vagal stimubtion. Pain behind the sternum or in the upper thoracic 
region posteriorly may be complained of. In children with tuberculous disease in 
these glands, there is often languor, anoreria, anaemia and vastmg, sometimes with 
slight irregular fever and niglu sweats. Such symptoms in a cliild of 5 to 12 years 
of age are very suggestive. The signs arc also variable and frequently inconclusive. 
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In glandular enlargement from any cause, there may be dilated veins over the front 
or back of the chest, especially in the upper part, and a “ hilum dimple ” has been 
described as appearing in the second intercost^ space beside the sternum, on holding 
the breath at the end of inspiration. One pupil may be larger than the other, owing 
to sympathetic stimulation. Small areas of dullness may be found at the back, near 
the upper thoracic spines, or in front dose to the manubrium. Breath-sounds over 
these areas may be bronchial or harsh. Occasionally the enlarged glands impede 
the air entry to a lower lobe, generally the right, in which case breath-sounds are 
notably weakened over this area, while the percussion note may be impaired. Norm- 
ally, whispering pectoriloquy ceases at the seventh cervical spine; with enlarged 
ra^iastinal glands it may be heard along the middle line or close beside it, in the upper 
thoracic region from the first to the fifth thoradc spines. This is known as d’Espme’s 
sign or tracheophony. It is a confirmatory sign, when other indications are present. 
Eustace Smith’s sign is of little value. It consists in a venous hum, audible over the 
manubrium stemi, when the child’s head is thrown back as far as possible. Most 
of these physical signs are of historical interest only as diagnosis is unreliable without 
radiological information. Occasionally pressure on the recurrent laryngeal nerve 
may lead to an abductor paralysis of one vocal cord. In cases of tuberculosis, syphilis, 
Hodgkin’s disease or leuksemia, enlarged glands may be present in other parts of the 
body, and may thus assist in diagnosis. 

Complications. — A caseous gland may ulcerate into a bronchus or into the 
trachea, and death has resulted worn glottic impaction of a portion of the gland. 
Ulceration into the resophagus has been described. Rupture mto the mediastinum 
may lead to mediastinal abscess. Invasion of the pleura, lung or pericardium may 
occur, or generalisation causing widespread miliary tuberculosis. Compression by 
tuberculous glands may lead to lobar coUapse and bronchiectasis may follow. 

Diagnosis. — ^Whenever the condition of mediastinal glandular enlargement is 
suspected, radiographic examination should be made If possible. It may help to 
distinguish between other conditions causing mediastinal pressure, such as aneurysm, 
abscess and malignant growth. Unfortunately in tuberculous disease, it shows best 
the condition of least importance, namely, the old healed calcified glands. The 
Mantous test rihould be used to differentiate between tuherculosis and sarcoidosis. 

Prognosis.— This varies with the cause, bring serious in Hodgkin’s disease and 
leukaemia. In tuberculous cases, the prognosis is, as a rule, good, apart from com- 
plications, provided treatment is prompt and adequate. The prognosis of this form 
of sarcoidosis is excellent. 

Treatment. — In tuberculous adenitis, the general condition should be improved 
by every possible means. The child should be taken from school, rest and exercise 
are to be carefully graduated, and a liberal diet supplied, with extra milk, cream and 
butter. Cod-liver oil and malt extracts are useful. In glandular enlargements due 
to syphilis, Hodgkin’s disease and leukaemia, the treatment appropriate to these 
diseases should be employed and ^roptoms due to pressure relieved as far as possible. 
Opinions differ as to whether tuberculous adenitis and the primary lesion which 
gives rise to it should be treated with antibiotics. Undoubtedly most cases recover 
without, but treatment with streptomydn and Jsonioaid should be given in very young 
children, or where there are complications such as bronchial ulceration or compression, 
or any suggestion of post-primary spread, or where the severity of symptoms suggest 
any doubt as to the usually favourable outcome. 

MEDIASTINAL TUMOURS OR NEW-GROWTHS 

Routine radiology and thoradc surgery have enlarged our knowledge of mediastinal 
tumours. 

Neurogenic Tumours, divided into neurofibromata and ganglio-neuromata, are 



DISEASES OP THE RESPIRATORY SYSTEM 


1094 

found mainW in the posterior mediastinum. Simple tumours often reach a consider- 
able size before pviog rise to any symptoms but about 15 per cent undergo malignant 
changes. Occasionally they are associated -with von Recklinghausen’s neurofibro- 
matosis. 

Dermoids and Teratomata are congenita! cysts which are usually found in the 
anterior mediastinum. They often give rise to no symptoms but they have a definite 
tendency towards malignant change. 

Lymphoblastoma and Lymphosarcoma produce considerable mediastinal en- 
largement with pressure symptoms. They are usually very' sensitive to radiotherapy 
and their disappearance after a few exposures is almost diagnostic, but they soon 
recur and eventually fail to respond to radiotherapy. 

LTMPHADE^IO^u Of Hodgkin's DISEASE causes mediastinal tumours similar to 
those of lymphosaicoma. They also respond to radiotherapy but not quite so quicldy 
or completely, although the effect often lasts longer. 

Thymoma. — ^This tumour is found usually in the anterior and upper part of the 
chest but they may occur over the pericardium or even on a level trilh the maphragm. 
Their presence is sometimes associated with myasthenia gravis and they sometimes 
become malignant. 

Intrathoracic Goitre. — Colloid goitre sometimes descends Into the anterior 
mediastinum behind the upper end of the sternum where it may cause pressure 
sjrmptoms. It can sometimes be felt from above on deep inspiration or during 
swallowing, and it often causes deviation of the trachea with respiratory symptoms. 

Pleuro-pbhcardial cysts are simple cysts lined by flattened epithehal cells 
and filled with a clear colourless liquid from which they get the name “ Spring water 
cysts In origin they are congenita] arising from the pleural cavity at the 15 mm. 
embryonic stage. They are found lying in the cardio'pbrenic angle, usually on the 
right side, and mav be circular or lobulated in outline. They seldom give rise to any 
svmptoms unless they become very large. This is unusual, and their chief importance 
clinically is due to the errors in diagnosis that may arise when they are seen in a 
radioerapb of the chest. 

MEDiAfnNAi. Glands may become very massive in bronchial cardnoma so that 
they overshadow the primary lesion, and in primary tuberculosis in children and 
non-immune native races they may give rise to mediastinal symptoms. 

Hydatid Cysts of the mediastinum are rare in this country although they arise 
in the more primitive agricultural countries of the Continent, the Americas and 
Australia. 

Other Tumours occasionally occur : lipomata, meningocele, bremangioma and 
cbondromata arc worthy of mention. 

Pathology. — The morbid appearance depends upon the situation of origin, the 
directions o? growth and the nature of the tumour. Sarcomata are generally soft, 
pinkish in colour and vascular, while cardnormta are paler and firmer. There may 
be one large mass weighing several pounds, or there may be multiple growths. When 
the tumour reaches a considerable size it may infiltrate, surround, compress or dis- 
place contiguous structures. This is particularly the case in the lympbo'Sarcomata. The 
trachea, cesophagus and targe vessels may be surrounded, the pericardium and heart 
may be extensively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary' deposits are common in other glands, but not infrequently the pigmented 
bronchial glands may be seen entirely enclosed in growth wimout being infiltrated. 

Symptoms. — The onset is often insidious, ana the condition may not be sus- 

E ected until cachexia and pressure signs develop. Malaise, weakness, shortness of 
reath, cough and pain are often early ^mptoms, which become more pronounc^ 
as the case progresses. The pressure symptoms and signs constituting the “ medi- 
astinal syndrome ” comprise — 

1. Pressure on the air passages, giving rise to dyspneea, cough and expectoration. 
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The dyspncca may be inspiratory and assodated vsith stridor, or expiratory and 
paroxysmal. The cough is harsh and may be brassy ” ; it is often associated with 
mucoid, blood-stained or even “ prune jmce ” sputum. Bronchiectasis may result 
in some cases. 

2. Pressure on or it^Uration oj the htng, leading to collapse and sometimes breaking 
down of lung tissue. If the pleura is readied or invaded, pleural effusion, often blood- 
stained, may result. 

3. Pressure on arteries . — Compression of branches of the pulmonary artery may 
lead to local gangrene, or in other cases the growth may ulcerate into a larger vessel 
and cause fa^ hmmorrhage. Pressure on the subclavian artery may cause inequality 
of the radial pulses, and, according to Ekgren, this may only be present when the 
patient is lying and not when he is standing. 

4. Pressure on veins . — Dilated tortuous veins may be seen over the front of the 
chest and abdomen, or in the neck. The flow of blood in these superficial veins may 
be reversed in direction, oiiving to the obstruction of the superior vena cava or its 
main radides. The current then runs from above downwards, instead of from below 
upwards, as normally. There may be cedema of the chest-n^ or of the face and 
neck from the same cause. 

5. Pressure on nerves . — The vagus may be compressed, causing paroxysmal dysp- 
noea and cough. Laryngeal paralysis or spasm may result from involvement of the 
recurrent laryngeal nerve. Dilatation of the pupil, followed later by constriction, 
drooping of the upper lid and enophthalmos, occurs when the sympathetic is involved 
(Horner^s syndrome). Paralysis of the diaphragm on one side from compression of 
the phrenic nerve, and pain from involvement of the intercostal nerves, may be 
present 

6. Presstne on the cesophagus tnav lead to dysphagia of increasing degree. 

In addition to the signs afforded by these various conditions, there may be gland- 
ular eolarcements in the neck, the suprasternal notch or in the tTilke. The growth 
may in^'sde the chest-wall at any spot, and in rare cases it may cause visible or palpable 
pulsation. The pulmonary physical signs are d^'spncea, sometimes orthopnoea and 
(wanosis. In some instances the patient prefers to lean foivvard ; this is said to be 
due to the fact that in this position the antcro-posterior diameter of the mediastinum 
is increased, and the tension caused by the growth b thereby lessened. There may 
be dullness over the sternum or over the upper thoracic spines, and over any part 
of the lung invaded or compressed by the growth. The breath-sounds heard over 
the dull area may be harsh, bronchial, tubular, weak or absent. The signs due to 
any secondary condition, such as bronchitis, bronchlectasb or a pleural effusion may 
be found in addition. 

Complications. — ^These include the secondary rxinditions just mentioned. Others 
are due to ulceration of the growth through the chest-wall, or into the trachea, bronchi, 
cesophagus or aorta. Pericarditis may occur if the grov^ invades the pericardium, 
and hsmopericardium may result from ulceration of a vessel. 

Diagnosis. — When signs of mediastinal pressure become apparent, new-growth 
should be suspected, in common with aneurysm, mediastinal abscess or cyst, eriarged 
mediastinal glands and pericardial effusion. The hbtory, the general condition of 
the patient, the physical signs, blood examination and the radiograph may all help 
in d^tingubhing between these condirions. The evidence afforded by the radiograph 
may be of the utmost value. The pulsating shadow of an aneurj^ra, the large area 
of a pericardial effusion, the indefimte edge of an infiltrating growth extending into 
the lung, may be shown clearly, but the appearance should alwa^ be interpreted in 
the light of the other clinical features, and a diagnosb should not be made on radio- 
graphic findings alone, since a growth may pulsate, or may give rise to an effusion, 
while a mediastinal abscess or a cyst rrucg give a sharp shadow. An cesophageal new- 
growth can sometimes be differentiated by the osophagoscope, but this should only 
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be employed when aneuiysm can be excluded. Diagnosis from bronchial new- 
growths may be almost impossible. Before the onset of pressure symptoms, growth 
may be suspected from the cough and emadation, and here again the radiograph may 
give valuable indications. Chronic tuberculous disease should always be excluded 
by repeated sputum examinations. The diagnosis of mediastinal growth may some- 
times be obscured by some of the complications it induces, notably pleural effusion 
and bronchiectasis. The rapid onset and progress of these conditiora and the blood- 
stained character of an effusion may all sug^t tlic possibility of a malignant cause. 
The presence of enlarged glands in the or axilhc, or of nodular growth in the 
chest-wall or epistemal notch, may afford almost conclusive evidence of malignancy. 

Course. — Malignant gro^vths enlarge and the course is often rapid, particularly 
in lympho-sarcoma. Fulminating cases lasting only a few weeks occur ; more com- 
monly the patients live from 6 months to 2 years from the onset, rarely more. Simple 
tumours ofteiTgive rise to no symptoms and are discovered as a result of routme 
radiological examination. 

Treatment. — Since simple tumours may grow in size and cause pressure symp- 
toms or become malignant tlicy are better removed if this is possible, although if 
left they do not necessarily cause death or disability. The treatment of inoperable 
malignant tumours is that of inoperable malignant disease elsewhere. Deep X-rays 
or radium treatment in some form may be tried. Otherwise treatment is symptomatic 
and palliative. Pain may be relieved by aspirin, codeine or morphine. Sleep may 
be induced, if there is insomnia, by chloral hydrate, papaverctum Omnopon) or other 
hypnotics. If effusion is causing dyspnoea it may be tapped, but the fluid usually 
collects again rapidly. 


DIAPHRAGMATIC HERNIA 

DeBnitloo.-— Protrusion of an abdominal viscus, usually the stomach, through 
the diaphragm into the thorax. 

Altiology.— The condition may be congenital or acquired, some of the latter 
being due to trauma or inflammatory necrosis. The majority of cases result from a 
congenital defect in the development of the diaphragm. Congenital hemi« arc 
usually " false ”, there being no covering sac as a portion of the diaphragm is missing. 
They occur dorso-Iaterally, through the foramen of Bochdalek, posteriorly through 
the ccsophagcal hiatus or parastcmally tlirougb the foramen of Morgagni. The 
stomach, omentum, colon, small intestine, liver, duodenum, pancreas, cxcum or 
kidney may protrude into the thora.x. 

The acquired variety, when not due to trauma or necrosis, constitutes the para- 
cesophagcal hernia. A portion of the stomach passes through the esophageal hiatus, 
and being enclosed in a sac constitutes a ” true ” hernia. This may be due to delay 
in descent of the stomach, constituting a congenital short esophagus, so that the teso- 
phageal gap around the cardiac end of the stomach is larger than that which normally 
occurs around the narrow lower end of the crsophagvs. The difference in pressure 
between the abdomen and thorax, wliich fa accentuated by muscular strain, atrophy 
of the diaphragmatico-ccsophageal membrane which fixes the diaphragm to the lower 
end of the ossophagus and the cardiac end of the stomach, and the fact that the ccso- 
phageal opening is lax so that it may distend when the cesophagus fa filled with food, 
are further factors which may lead to the development of a hiatus hernia. Traumatic 
hernia: are due to wounds or crushing injuries of the thorax or abdomen which 
involve the diaphragm. They arc more common on the left side owing to the pro- 
tection afforded by the liver on the right ride. Subphrenic abscess, empyema or 
abdominal carcinoma may lead to i nflamma tory necrosis and herniation of tlic dia- 
phragm. The hiatus type of hernia fa by far tlie most common clinicaUy. 
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Symptoms. — The symptoms of congenital diaphragmatic hernia are dyspncea, 
cyanosis, abdominal pain and distension, and vomiting. In many cases of hiatus 
hernia there are no symptoms, the condition being reveded by barium meal examina- 
tion. In others the patient complains of dysphagia, eructations, hiccough, abdominal 
pain, vomiting or hamatemesis. Some of the symptoms are due to the ulceration 
which is sometimes found in the herniated inscus. An otherwise inexplicable second- 
ary ansmia may be due to bleeding from such a lesion. 

Diagnosis. — The diagnosis is established by barium meal examination of the 
patient lying in the Trendelenberg position. In some cases of hiatus hernia tlie 
symptoms may suggest disease of the gall-bladder, in others angina pectoris or organic 
lesions of the msophagus may he simulated. 

Prognosis. — ^Death often occurs in the congenital type within a few days of birth. 
Better results are obtained by operation within 48 hours than by waiting for a week 
or 10 days. In some series a 50 per cent, cure has been obtained. 

Treatment. — Medical treatment consists in small and frequent feeds and avoid- 
ance of lying down shortly after a meal. In the majority of cases giving rise to symp- 
toms surgery is required, \^rious types of repair operation being performed according 
to the nature of the lesion. 

R. A. Younq. 

G. E. Beaumont. 

E. It Boland. 



SECTION XIV 

DISEASES OF THE KIDNEYS 


THE CHARACTERS OF NORMAL URINE 

Normal urine is a clear, amber-coloured fiuidL A sL'ght gelatinous mucoid deposit, 
called the nubecula, settles out of it on standing. The quantity of urine secreted in 
24 hours is about 50 oz. or 1500 ml. ; it depends on the amount of food eaten and 
fluid drunk, and on the amount of fluid lost by the skin, lungs and bowel. Solid 
food accounts for 33 to 50 per cent, of the total fluid intake. About 75 per cent of 
the total intake is excreted by the kidneys, but on any one day the variation may be 
50 to 95 per cent, of the intake. The specific gravity usually varies between 1-015 
and 1-025. Individual specimens maybe 1-005 or less if mudi fluid has been drunk; 
or 1-035 on a dry diet, or as the result of much fluid being lost through the skin or 
bowel. The concentration of chlorides and phosphates has more effect in raising the 
specific gravi^ than has urea. The presence of glycosuria may make the specific 
gravity still higher. The reaction is generally acid, due to acid sodium phosphate. 
The total acidity is such that about 650 ml. of decinonnal caustic soda will neutralise 
the daily output, but in aetdosis the total acidity may be doubled, even despite la^e 
doses ot alkaus. The oH of individual specimens varies between 4-7 and 10.^ Urine 
is more acid during fasting than during digestion while hydrochloric acid is being 
seaeted in the gastric juice. Protein foM tends to make the urine add, but fruit and 
vegetables tenef to make it alkaline, because the organic adds in these foods are 
converted into alkaline carbonates, which are excreted In the urine. It may be 
alkaline after rising in the morning, due to increased activity of ^e respiratory centre, 
the so-cdled alkaline tide. On decomposition, either in the bladder or after evacua- 
tion, the urine becomes alkaline from the conversion of urea into ammonium carbonate. 

The constituents of urine are partly derived from the food (exogenous) and partly 
from the katabdlism of the tissues (endogenous). We may briefly consider riie source 
and significance of the principal coosotuents. 

Nitrogenous constituents . — The total nitrogen excreted each day on an ordinary 
mbced diet is about 18 grammes. Of the various nitrogenous constituents urea is by 
far tbe most abundant, its output being 33 g., which contains 15-4 g. of nitrogen, 
or 85 per cent, of the total nitrogen. As so much of the urea comes directly from the 
food, the amount of urea falls both absolutely and relatively in starvation ; the total 
nitrogen drops to 5 g. or even less, of which urea nitrogen forms about 60 per cent. 
On a diet rich in carbohydrates and fat, hut containing hardly any nitrogen, these 
figures may fall still lower, as the assimilation of other foodstuffs reduces the waste 
of tissue nitrogen to a minimum. This is often forgotten, and in nephritis undue 
importance is attached to a drop in the output of urea, which is simply aue to the diet 
prescribed being poor in nitrogen. 

The purine bodies are next in importance. The best known is uric add (tri-oxy- 
purinc). A small quantity of the less oxidised purines, xanthine and bypoxanthlne, is 
also excreted. Unc add is only excreted as such when the urine is concentrated 
and highly add; it normally appears as add-sodium urate (bm Gout, p. 444). 

Creatinine, the anhydride of creatine, is in some way related to muscle metabolism ; 
1 to 1-5 g. arc excreted dally. It is unimportant in relation to kidney disease, but 
endogenous (i.e. fasting) creatinine clearance roughly parallels ioulin dearance and 
provides a relatively simple indication of glomenilar nitration rate. It is curious that 
the urine of the adult male contains no creatine, or only traces of it, whereas children 
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excrete both creatine and creatinine, and in the female the excretion of creatine is 
interroittenL It is, however, continuous in pregnancy. 

Ammonia is normally excreted to the extent of 0-5 to 1 g. daily. The kidney 
conserves plasma sodium by forming ammonia from protein breakdown products. 
The increased excretion of ammonia is, therefore, to some extent a measure of acidosb. 

The pigments of urine are nitrogenous. The principal one, urochrome, to which 
urine normally owes its colour, though dosely related to urobilin, has an independent 
origin. Even when all the bile escapes from the body through a biliary fistula the 
excretion of urochrome is unaltered. Urobilin, on the other hand, is a reduction 
product of bile pigment. The reduction is effected by bacterial action in the bowel, 
when it is reabsorbed by the blood and excreted by the kidney. Normally it is 
excreted as a colourless chromogen. The excretion of urobilin as such may result 
from increased hemolysis or from large extravasation of blood, and in diseases of 
the liver, and with intestinal putrefaction or obstruction. Urobilin gives urine an 
orange tinge. Urobilinogen dianges to urobilin on exposure to light and air, and 
this partly accounts for the higher colour of urine on standing. The chief interest of 
uroerythrin, of which normal urine cootdns only a trace, is that it gives the urine a 
reddish orange colour when excreted in appreciable amount as a result of gross liver 
disease (new-grotvth or drrhosis) and congestive heart failure. It is responsible for 
the pink colour of urates deposited from concentrated urines in these diseases. Traces 
of two other pigments, uroroseln and lurmatoporpbyrin, are present in normal urine. 

Other nitrogenous constituents of the urine are bippuric acid, the purine bases 
guanine and adenine, aminoacids and peptides, and traces of basic substances including 
trimethylguanidine, putresdne and cadaverine. 

Non^mtrogenous ronj/t<uenti.— These are prindpally salts. Sodium chloride is the 
most abundant, averaging from 10 to 13 g. a day. It is retained whenever the body 
retains excess of Huld. This explains the reduced output of sodium chloride b suen 
conditions as oedema and serous exudation. Reduced salt intake or loss through 
excessive vomiting are other causes. On the other hand the output is much increased 
in Addison’s disease. A simple test for chloride is made by adding 10 drops of 
concentrated nitric add to 5 rm. urine, and then add 5 ml. 3 per cent, silver mtrate 
solution. In normal urine there is an abundant curdy precipitate of silver chloride, 
but if the chlorides are diminished the solution merely appears millqr or opalescent. 
Urinary sulphates, which are chiefly derived from the sulphur of the protein mole- 
cule, are excreted in the urine as inorganic sulphates (about 90 per cent.), and the 
remainder as ethereal sulphates and neutral sulphur. Indican (an ethereal sulphate, 
potassium indoxyl sulphate) is present in traces in normal urine ; it is excreted 
in excessive quantity in intestinal putrefaction and In simple constipation. Less 
importance is now attached to indicanuria than formerly, but it is of interest as 
an example of a means, namely that of conjugation, by which the body tenders 
a toxic substance innocuous. The phosphates are excreted half as add phosphates 
of sodium and potassium, and half as earthy phosphates of caldum and magnesium. 
The former are not predpitated on neutraUsation, while the latter are ; they come 
down as amorphous debris which settles as a white deposit If amorphous phosphates 
separate from the urine before it is passed they make it opalescent or milky (phos- 
phaturia). The amorphous deposit of urates is distinguished from that of earthy 
phosphates by Ae fact that it occurs in add urine, is dissolved by heat (about 60® C.) 
and IS often stained pink by the adsorption of urochrome and uroerythrin. 

Crystalline deposits are of varied kind, and arc briefly as follows : Crystals of 
ammonium magnesium phosphate (triple phosphate crystds), found in urine which 
has undergone ammoniacal decomposition, are described as coffin-lids or knife-rests. 
Crystals of calcium hydrogen phosphate are uncommon, and have the form of simple 
needles, or occur as clusters or rosettes. Caldum oxalate crystals are octahedral 
(envelope crystals), or they may be dumbbell shaped. These crystals dqiostted in 
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the urine before its passage may cause irritarion of the renal pelvis with pain and 
hxmaturia. Uric add crj'Stals to naked-ej’e examination are distinctive. They appear 
like grains of cayenne pepper at the bottom of a urine glass, and under the microscope 
assume varied forms like barrels, prisma, needles or rods. Their colour is due to 
adsorption of urinary pigments. Other crystals to which reference may be made are 
the thorn apple crystals of sodium or ammonium urate, the hexagon crj-stals of cj’Stine, 
the sheaves of tyrosine and the rare yellow spherical masses of leucin. Urinary 
deposits often contdn starch granules (extraneous origin). These may be cither 
recognised by their form or by the fact that they stain deep blue tvith iodine. 

Diastase is the only other substance of importance in the urine. Ten to 30 units 
of diastase (the urinary diastatJe index), are normally present, but less will be found 
in some forms of impaired renal capacity and a great deal more in most pancreatic 
diseases. A diastatic index of 50 units suggests a pancreatic lesion, while 100 or 
more make this certain. In severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF UENAL FUNCTION 

Renal excretion is the most important mechanism by which the body maintains 
its remarkably constant chemical composition in varying conditions of nutrition and 
metabolism. Thus renal function tndudes not only the concentration and elimination 
of metabolic waste products such as urea, but also the regulation of body water and 
electrolytes by controlled absomtion of these substances from glomerular filtrate 
and in some instances by tubular excretion. A full assessment of renal function 
would involve examirution of all these separate mechanisms. The development of 
renal clearance tests has made it possible to investigate separately cliangcs in glomerular 
filtration and in the tubular rcabsorption and excretion of the various unnary con> 
Btituents. In addition, sbnormal excretion of a substance is often refiected in aUera> 
tion of its concentration in the plasma. Thus renal function may be studied by 
investigation of glomerular and tubular “ liandliog " of any blood constituent or by 
estimation of this substance In the body fluids. 

The choice and practical value of tests of renal function depends on a variety of 
circumstances. In organic renal disease failure of tubular concentration is usually 
the earliest indication of impairment of function and may be detected by examina- 
tion of the specific gravity of the urine or by the urea concentration test. Creatinine 
clearance is the most practicable test for recognising early impairment of glomerular 
filtration. The urea clearance test giv« a goM indication of progressive impairment 
of renal function but requires special precautions for accurate results and does not 
discriminate between organic renal insufficiency and cxtrarenal (circulatory) nitrogen 
retention. The blootl urea level is of obvious value in recognising more advanced 
failure of glomerular filtration leading to nitrogen retention, but again concentration 
tests arc necessary to exclude purely circulatory causes of reduced filtration. The 
specific clearance tests, such as inuiui dcarance for measuring glomerular filtration 
and Diodrast or p-amino-hippuratc clearance for measuring renal blood flow and 
maximum tubular excretion, are of great value in studying variations in renal function 
in normal subjects, but their interpretation in patients with severe renal disease is 
often doubtful. The same applies to clearance measurements of individual normal 
constituents of the urine. Such tests arc rarely indicated in the common forms of 
kidney disease but may be of value in the occasional cases where specific anomalies 
of tubular function occur in the absence of serious organic renal damage. Detailed 
description of clearance tests is therefore not included here but some practical in- 
formation on the simpler tests of renal funcrion is given below. 

Urine Specific Gravity . — If the patient is under observation in hospital, daily 
examination of the first spedmen of urine passed on vvaking provides a series of 
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specific gravity %’alues -which gives a useful indication of tubular concentrating power. 
A more accurate test is performed by withholding fluids after breakfast on one day, 
emptying the bladder last thing at night, and measuring the specific gravity of the 
first three specimens passed at hourly intervals after waking next morning. If the 
specific gravity does not exceed 1*020 in any specimen there is definite impairment of 
tubular function. The presence of I g. per 1(K) ml. albumin in the urine raises the 
specific granty 3 points. A negative error may be introduced if the specific gravity 
is measured when the urine is still warm, the values then being 3-4 points below 
readings taken at room temperature. 

The Urea Coacenlralion Test . — Fifteen grammes of urea dissolved in 1 00 ml. water 
are taken in the fasting state after the bladder has been emptied. The urine urea con- 
centration at the end of 1, 2 and 3 hours is then estimated (if the blood urea is con- 
siderably elevated urea need not be administered). When the urea concentration 
of the urine exceeds 2 g. per 100 ml. tubular concentrating power may be taken as 
unimpaired. Values bdow this level may, however, be obtained in normal subjects 
if absorption of urea is delayed or if the urine volume exceeds 100 ml. per hour 
during the test. 

Creatinine Clearance . — At low blood levels creatinine clearance is a fairly accurate 
measure of glomerular filtration. This test requires only estimation of the creatinine 
concentration in the blood and in a 3-hour specimen of urine. 

Phenol SulphonefhViaUin (P.SjP.) £rcre/n»i.— This dye is partly excreted by the 
renal tubules and gives a rough indication of tubular dysfunction. The percentage 
excretion of the dye is estimated 2 hours after intramuscular injection, or for more 
accurate information, 30 minutes after intravenous injection ; during this period 
60-70 per cent, of the injected dye should be excreted in normal subjects. The 
interpretation of results is doubtful if low urine volumes are excreted and occasionally 
normal figures are obtained when other tests are grossly impaired. 

In conclusion renal funaion is influenced by a wide variety of circumstances, 
and changes in glomerular and tubular activity are so diverse that, on the one hand, 
no single test can be expected to give an accurate indication of renal impairment, and, 
on the odier, most tests are subject to wide normal variations and errors of inter- 
pretation. From the practical point of view, however, the creatinine clearance test 
gives early evidence of impaired glomerular filtration, whilst elevation of the blood 
urea indicates a more severe degree of glomerular impairment. Whether this is due 
to organic renal damage or cxtrarcnal (circulatory) factors can only be decided by 
other tests. Tubular concentration b usually nonnal in conditions producing extra- 
renal nitrogen retention, an important exception being severe sodium deprivation. 
Thus it is essential in all patients with elevation of the blood urea to look for clinical 
and biochemical evidence of extrarenal causes. The urine specific gravity gives 
valuable information on tubular concentrating power, but after the specific gravity 
becomes fixed, further deterioration in tubular function can be followed only by 
quantitative tests such as urine urea concentration. At this stage, however, the blood 
urea level is probably a more reliable index of progress and is more easily determined. 

ESTIMATION OF FUNCTION OP KIDNEYS SEPARATELY 

This can only be approximately determined but is a necessary preliminary to 
nephrectomy, since it is essential that the opposite kidney shall be functioning normally. 
Some evidence of impaired fiinctlon nuty be obtained on intravenous pyelography, 
when it may be seen that concentration is impaired or absent on one side. Further 
evidence may be obtained by observing on ttystoscopy the time taken for indigo- 
carmine to appear at the ureteric orifices after intravenous injection of 5 to 10 ml. 
of the dye. If more exact information b required, urine should be collected from the 
kidney by ureteric catheterisation. The spedmen can then be exanuned for specific 
gra-vity, albumin, pus and bacterial culture. 
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ABNORMALITIES OF THE URINARY SECRETION 

I. POLYURIA 

Polyuria implies an increased volume in the oumut of urine, without reference 
to mere increased frequency of micturition. It may be due to : 

1. Increase in the quantiw of Buid imbibed. 

2. Increase in the molecular concentration of the glomerular filtrate as in diabetes 
mellitus. Less water Is thereby reabsorbed by the tubules from the glomerular 
filtrate. 

3. Elimination of sodium from the body, i.e. saline diuresis as after administration 
of salt or cortisone. 

4. Incapacity of diseased kidneys to excrete a concentrated urine, as in chronic 
nephritis. 

5. Diabetes insipidus may arise without any discoverable cause or may be due 
to disease of the pituitary ^land or of the overlying hypothalamus, or to damage in 
this neighbourhood of syphilitic meningitis of the base of the brain. 

2. ANURIA 

This means suppression of the secretion of urine as opposed to retention and may 
be due to : 

1. Acute nephritis or nephrosis, whether the result of an infection or of drugs, 
such as sulphonamides, especially sulphathlazole and sulphapyridine, turpentine, 
cantharides and mercuric salts. 

2. Bilateral obstruction to the ureters. 

3. Traumatic causes, such as operations on tlie kidney or trigone of the bladder, 
crushing injuries of the limbs, obstetric shock. 

4. Severe infections such as malaria, Weil’s disease, infected abortion. 

5. Incompatible blood transfiisioo. 

_ 6. Peripheral circulatory failure (shock). Here both low blood pressure and 
oligamia iMuce glomerular filtration. 

3. ALDUMINURIA 

Albuminuria should be more correctly tenued proteinuria— >^mce blood serum 
contains two proteins — albumin and euglobulin — ana either may appear in the urine, 
though seardi is seldom made for the latter. The ordinary tests of heat coagulation, 
nitric add or salicyl-sulphonic add give positive results with either. 'The presence 
of euglobulin may be shown by the addition of dilute acetic add (33 per cent.) to 
urine in the cold. The add is added drop by drop, and the predpitation of globulin 
is shown by an opalescence in the urine to whidi the acetic add is added. Mudn 
is also deposited by the addition of acetic add, but it is not redlssolved by an excess 
of acid. A more distinctive test is the predpitation of globulin in distilled water. 
Single drops of urine are dropped into a glass vessel containing distilled water. As 
the drop of urine falls through the water it assumes a ring form, and the ring has a 
milky appearance due to predpitated globulin when the latter is present The 
globulin can be predpitated for quantitative examination by making the urine alkaline 
with ammonia, and then half saturating it with ammonium sulphate. 

Proteinuria may be dassified thus : 

I. Without Organic Diseases of the Kidneys, as in — 

1. Functional or orthostatic pTOleinttria , — This is common in males between puberty 
and adolescence ; it is much 1^ common in females of the same age. Dukes found 
it in 16 per cent of all boys entering Rugby Sdiool. Protein appears in the urine 
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secreted in the upright posture, and is absent from the urine passed on first rising; 
but it may be present in the urine secreted during the first hour of recumbent posture. 
There is no evidenre that the amount of protein in the food influences it. Severe 
phj’sical exercise may exdte proteinuria in healthy yoxmg adults. Collier found it 
present in every one of the Oxford crew of 1906 after rowing a course ; to such a 
condition the term “ physiological ” protanuria may fairly be applied. When the 
protein appears apart from exertion, the subject is often an anemic weedy youth 
with a dull heavy aspect and a tendency to famring. The heart is irritable, and the 
blood pressure unstable, and fluctuates with change of posture. There may also be 
a few hyaline casts, and frequently calcium oxabte crystals. In any case of proteinuria, 
less than 0*1 per cent, in amount, in a boy or young man the diagnosis of a kidney 
lesion should not be made unless casts other than hyaline are discovered and unless 
the blood pressure is definitely and permanently raised. If the urine passed on first 
rising in the morning is albumin-free the albuminuria is almost certainly functional. 

2. Fehrile . — Any acute spedfic fever may be accompanied by proteinuria due to 
cloudy swelling of the kidney. It should subside soon after the temperature falls 
to normal. This type of albuminuria is referred to again under the heading of 
Toxsemic Kidney, to which it more properly belongs. 

3. CoTigettive . — In heart failure there is usually proteinuria from venous con- 
gestion of the kidneys. Hyaline casts may also be found. Unlike the urine of nephritis 
the urine is loaded with urates. After an epileptic fit there is often a transitory 

f roteinuria, probably due to the congested condition of the veins during the fit. 

or a similar reason protein is apt to be present in the urine of any unconsdous 
person. 

n. WtTH Organic Diseases of tub Kidnets and Urinary TSact— 

1. Nephritis, acute and chronic, ioduding acute suppurative nephritis, focal 
nephritis, periarteritis nodosa and pyelonephritis. 

2. Acute and chronic ischaemic renal disease, including nsali^ant hypertension, 
diabetic glomerulosclerosis, severe renal arteriosderosis and renal infarction. 

3. Toxemia of pregnancy and tubular nephroses. 

4. Amyloid disease of kidney. 

5. Kenal tubcrcuiosis, Growicz tumour and congem'tal cystic kidneys. 

6. All conditions of the urinary tract characterised by hamaturia and pyuria. 

4. ALBUMOSURIA 

Albumose, or more correctly proteose, may be found in urine during autolysis 
of the tissues. It is not of dinic^ importance except to distinguish it from Bence 
Jones proteinuria, Bence Jones protein, which is found in considerable amounts in 
the urine of sufferers from multiple myeloma, is not a true proteose, though posses- 
sing similar solubilities. It has aflmities with native proteins. It begins to be pre- 
cipitated at 40® to 55® C., but on approaching boiling-point most of the predpitate 
is redissolved. This is probably due to the influence of certain salts in the urine, 
and is not a property of the isolated protein. Since organic renal disease may com- 
plicate myelomatosis the heat test may be masked by the present* of albumin. If 
present, thb should be predpitated and the heat test repeated on the filtrate. Bence- 
Jones protein also gives a ring of coagulum on contact with strong hydrochloric add. 
Its recognition is of great diagnostic value, as it is pathognomonic of multiple myeloma 
(see p. 1184), Sometimes the Bence Jones protein is spontaneously predpitated, 
causing the urine to appear iiulky. Considerable excess of phosphates may be found 
in tbig milky predpitate, probably derived from the autolysis of the surrounding 
bone. 

True peptone is exceptionally found in the urine in pneumonia and phthisis, 
but is of no clinical importance. 
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s. HEMATURIA 

When blood is intimately mixed with the urine it is held to be in favour of its 
renal origin. Bleeding from the bladder is more apt to occur into the last part of 
the urine voided, while urethral bleeding is said to occur chiefly into the first part 
When the quantity of renal bleeding is not great, it imparts a smoky appearance to 
the urine, owing to the conversion of some of the hsmoglobin into methamoelobm. 
On spectroscopic examination methzemoglobin gives an absorption band in the red 
in aadilion to the Uvo bands in the green characteristic of oxyhsraoglobin. ’Ihc 
chief causes of hiematuria are best classified as follmva : 

1. Prerenal . — ^The altered condition of the blood which occurs, for instance. In 
scurvy, purpura haimorrhagica and certain haemorrhagic fevers, leads to the escape 
of some of the blood through the kidney without any evidence of a definite kidney 
lesion. 

2. Lesiom of the kidney, due to (a) Nephritis, both acute and chronic. Harmaturia 
is a constant feature of acute nephritis and of exacerbations of chronic nephritis. 
In acute focal nephritis {e.g. complicating subacute bacterial infection) hsmaturia 
may be the only sign of renS. disease. 

fi) Malignant hypertension. 

(c) Local lesions of the kidney, e.g. tuberculosis, Grawitz tumour, congenital 
cystic kidney, epitlielioraa of the renal pelvis, calculus. 

frf) Renal trauma. 

(e) Infarction of the kidney. 

(/) Drugs such as sulphonamidcs, mercury. 

3. Local lesims of the urinary tract, e.g. ureteric calculus, papilloma and carcinoma 
of bladder, prosutic enlargement. 

6. Hi^MOGLOBINURIA 

This is due to some hsmolytlc agent. It may be— 

1. Paroxysmal, as in Raynaud's tusease and in syphilis. Most cases are syphilitic. 
The corpusdes are broken down by a hamolysin which is present in the blood of 
5 to 10 per cent, of cases of terriary syphilis. These ^vho suffer from paroxysmal 
hsmoglobinuria are presumed to have some constitutional peculiarity which renders 
them susceptible to this hsmol^in. The hxmolysin acts as an amboceptor, unites 
with the red corpusde in the cold and on return to warmth the normal complement 
in the plasma causes hsmolysis. In addition to this there are some rare forms of 
non-syphilitic paroxysmal hrcmoglobinuiia. 

2. Toxic . — In this group the toxic agent produces the hranoglobinuria without 
an additional factor. Striking examples of this are blackwater fever (^.o.) in which 
the haemoglobin is actually excreted as methmmalbumln, poisoning by arseniuretted 
hydrogen, and transfusion of incompatible blood. Hsmoglobinuria may also occur 
in Lederer’a ansmia. The chemical tests for hsmoglobinuria are the same as for 
htematuria, but the microscope will fail to reveal red corpuscles. Some of the pig- 
ment is excreted as methsmoglobin, especially after drugs of the aniline group, 
nitrites or potassium chlorate. 

7. PORPHYRINURIA and PORPHYRIA (See p. 4S2) 

8. BILIRUBINURIA 

Another derivative of hemoglobin, bile pigment, appears in all forms of jaundice 
due to obstruction of the main or intrabepatic ducts. In hemolytic jaundice, such as 
acholuric family jaundice, as the name implies, bile does not appear in the urine. 



ADNORMALITICS OF THE URINARV SECRETiOW liOS 

-Bile pigment ran often be recognised by noting the tingeing of the froth caused by 
shaking the urine, but is best detected by the green colour given on addition of a 
solution of iodine to the urine. Hunter's diazo reaction is a more delicate test for 
bilirubin. Bile-salts are often absent from the urine when bile pigment is present. 

9. MELANURIA 

Melanin only appears in the urine in melanotic sarcoma. Garrod has shown 
that in all other diseases in which mclanuria has been recorded the test employed 
has been unsatisfactory. The melaidn is excreted as metanogen which darkens on 
standing, and gives a black prcdpltate on addition of ferric chloride, which is soluble 
in excess of the reagent, yielding a blade solution. A more delicate test is made by 
the addition of sodium nitro-prusside and sufficient caustic soda to render the urine 
alkaline. The ordinary ruby-red colour, due to creatinine, is developed. The urine 
is now made add with acetic acid, and if melanogen is present a prussian-blue colour 
appears. 


10. ALKAPTONURIA 

Alkaptonuric ochronosis is an inborn error of metabolism (Garrod). It is heredi- 
tary and scarcely affects health. The individual cannot complete the katabolism of 
the amino-acids phenylalanine and tyrosine; as a result, 2, S-dehydroxyphenylacetic 
acid or homogentisic add appears in the urine. The urine reduces Beneilict's solution 
on boiling, but it docs not ferment. It darkens on standing, or at once on the addition 
of alkalis. It may stain the linen brown. IVhen a dilute solution of ferric chloride 
is allowed to fall drop by drop into urine, each drop produces a transitory deep blue 
colour. The urine reduces ammontacal silver nitrate in tire cold, giving a silver 
mirror on the sides of the test tube. The black pigment in ochronosis is noticed 
clinically in cartilaginous tissue. An early sign of the disorder is a blue discoloration 
of the ears, especidl^ of the concha and andhelbr, and later the tragus and aotitragus. 
Triangular brown pi^entary deposits with their bases towards the cornea are noted 
in the sclera. Bluish discoloration of the tendons of hands also occurs. In long- 
standing alkaptonuria a peculiar “ goose-gait ”, kyphosis and a stooping posture are 
characteristic features. These changes are due to osteoarthritis, especially of the 
vertebral joints. 

(For other reducing substances in the urine, including sugar, see p. 425). 


SI. KETONURIA 

Ketonuria is a term used loosely to include the appearance in the urine of diacetic 
acid and its derivatives, acetone and p-<n^batync acid. Acetone, houever, being 
merely a decomposition product of diacetic add, is relative^ unimportant ; ^-ovy- 
butyric acid, formerly reg^ed as the source of diacetic add, U more saturated and 
less toxic and has been 8ho^vn by Hurtl^ to be formed out of diacetic add by the 
liver, as an attempt at detoxication. Diacetic acid is derived from the incomplete 
oxidarion of fats or of the fatty acid groups in protein. It is probably always made 
in quantities, but when there is an abundant consumption of carbohydrate, 

it is completely oxidised. In starvation the store of glycogen is quickly exhausted 
and the body chiefly lives on its fats ; hence ketonuria. Vomiting, whether persistent 
or cyclical, -will exdte ketonuria, though without such a degree of intoxication as to 
cause symptoms. Any disturbance of health in infancy ana childhood, especially a 
febrile state, is liable to cause ketonuria. In conditions where the liver is thrown out 
of gear, such as post-antestheuc poisomng, ketonuria may occur with toxic symptoms, 
because of the severe disturbance of all metabolic processes. But there are other 
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agents at work besides diacetic add vrlucti may be responsible for those symptoms. 
Only in advanced diabetes do tve find toxic symptoms directly due to diacetic add. 
Here there may be complete inability to udli^ carbohydrates, so that the body 
perforce lives on protein and fats. If these arc freely given in the food the amount 
of diacetic acid produced may be very large. But if a diabetic be starved there is a 
great drop in ketonuria, showing that most of this is exogenous in origin (see Diabetes). 
The test used for diacetic acid b the mahogany red colour given on the addition of 
ferric chloride. TWs has the disadvantage of being masked if the patient is taking 
salicylates. The nitro-prussidc test was formerly regarded as shotving the presence 
of acetone, but Piper demonstrated that it b really a much more sensitive test than 
ferric chloride for diacetic add. A crystal of nitro-prusside of soda is dissolved in 
the urine, and then a strong solution of ammonia is poured on the top. A ring, the 
colour of Condy’s fluid, speedily develops at the junction of the liquids and spreads 
upwards. The intensi^ of colour b a rough measure of the degree of ketonuria. 
The reaction b made still more sensitive by previous addition of ciystab of ammoru'um 
sulphate to saturation (Rothera). 

xa. DRUGS WHICH ALTER THE COLOUR OF URINE 
Methylene-blue is used as a colouring maitcr of sweets and also as an ingredient 
of certain proprietary pIUs. It used to be given for ^act, eoH infections of the urinary 
tract, gonorrhaa and bilharzia, or less commonly as an analgesic in rheumatism, 
sdatica and migraine. In small auantities h imparts a green colour to the urine, 
when it may be predpitated with tne mudn. In larger doses it turns the urine blue. 
It can be recognised by simple fitratlon because it is adsorbed on the filter papers. 
It can be dissolved from the filter paper by chloroform, and b turned pink by the 
addition of alkalis. Its identity is best proved by loss of colour on adding gluimse 
and alkali. Eosin may be used in sweets and turns the urine a fluorescent pink. 
Frontosil and pyridlum turn the urine a reddish-orange colour, though, if the urine 
is alkaline, this may not appear until it b addified. Amidopyrine may have a like 
effect. Rhubarb and senna may turn the urine reddish-brown from the chcysophanic 
add they contain. The urine turns pink on the addition of an alkali. Santonin turns 
the urine a vivid yellow, whidi becomes rose-pink with alkalb. Carbolic acid may 
turn the urine greenbh-black on standing, from the formation of hydroquinone. In 
carbolic add poisoning the urine wiUidrawn by a catheter may even be found oUve- 
green without exposure to the air. Other drugs, which may have thb effect are salol, 
creosote, naphthalene and uva ursi. In chronic carboluria, ochronosis may occur as 
in alkaptonuria. 

Certain drugs can readily be recognbed in the urine by some olour reaction. 
Thus, salicylates are excreted as salir^uric add, which gives a violet colour on the 
addition of ferric chloride. Copaiba, which b predpitated by nitric add, can be dls- 
tmgubhed from albumin by me solubility ot the predpitate in alcohol. On the 
addition of hydrochloric add a urine contaiiiing copaiba turns doudy, the cloud soon 
becoming rose pink. Iodides in urine give a blue colour with guabcum, and on the 
addition of hydrochloric add impart a violet colour to chloroform shaken up with 
the urine. 


13. PYURIA 

Pus may come from the urethra, prostate, bladder or kidney. The diagnosis of 
the source b dbcussed under septic dbeases of the kidney. The best test for pus 
in the urine b the microscope. If the amount of pus be considerable it will yield a 
ropy mass 00 the addidoD of liquor potassse. If ozonic ether b shaken with the 
urine, bubbles of oxygen are evolved. With tincture of guaiacum a blue miour may 
be given even without the addition of ozonic ether. 
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14. CHYLURIA 

True cliyluria is due to blodung of the thoracic duct, most commonly by Filaria 
bancrofti, but sometimes the result of inflammatory or neoplastic conditions, with 
consequent rupture of lymphatics of the bladder through back pressure. Fat may 
be found in the urine in the lipsmia of diabetes, in gro^vths of the kidney and after 
fracture of long bones, when fat may be liberated into the circulation. Accidental 
contamination by an oily lubricant for a catheter and fradulent addition of milk to the 
urine must be excluded. Pseudo-chylutia is due to a lecithin compound of globulin, 
and is sometimes found when there is a great excess of globulin in the urine. Unlike 
true fat, this substance is not extracted by shaking up with ether. 


15. PNEUMATURIA 

Osier gives the following causes for gas in the urine : (1) Mechanical introduction 
of air in vesical irrigation or cystoscopic examination in the knee-elbow position. 
(2) Infection of the urine as by Cuairidium tcelchii. (3) Vcsico-enteric fistula. 
An additional cause is infection with yeasts in diabetes. 


i6. CRYSTALLINE DEPOSITS IN URINE 
The chief factors in the deposit of urtc acid crystals as such are high acidity, high 
percentage of uric add and poverty is mineral salts. The first two are the most 
important, especially the first. Deposits of urates are usually amorphous. These 
have already been briefly described (see p. 1099). Calcium oxalate crystals may cause 
bladder irritability with increased frequeo^ of micturition, and occasionally album- 
inuria and hsmaturia. They may arise from ingested oxalates. Rhubarb, spinach, 
asparagus and sorrel are the foods most likely to produce oxaluria sufficient to exdte 
sj'mptoms, for each contain more than 2 g. of ox^c acid per kilogram, though many 
other articles of diet contain some oxalates. Some inoividuals seem sensitive to 
strawberries which, however, only contain 0-06 g, per kilogram. 


17. AMINO-ACIDURIA 

Recent light has been throivn on the significance of amino-add excretion by paper 
chromatography. Amino-acids may appear in the urine in excess, either due to an 
abnormally lugh plasma level as in liver disease or due to low recial threshold as in 
Fanconi’s syndrome and familial cystinuria. In severe liver disease such as acute 
yellow atrophy, gross amino-adduria occurs and there may be an excess of all the 
common amino-adds in high concentration. In chronic liver disease an excess of 
cystine is commonly found. In hereditary (familial) cystinuria, cystine is continu- 
ously excreted in large quantities, crystals may appear in the urine, and cystine calculi 
tend to form ; in these cases lysine and arginine are ako excreted in increased amount. 
In Fanconi’s syndrome the CTstinuria is part of a generalised disturbance of urinary 
amino-add excretion, and abnormal amounts of other amino-adds appear in the 
urine. Resistant rickets and deposition of cystine in the tissues (cystinosis) occur 
in the Fanconi syndrome but stone formation does not occur. 


CIRCULATORY DISTURBANCES 
1. Passive congestion . — ^Anything which raises the pressure in the renal vein must 
produce a passive congestion of the kidney. Failing compensation in heart disease 
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and hypertension is the commonest cause; but it may also be brought about by 
tespimory diseases or by pressure on the le^veiti by abdominal tumours or ascities. 
A transient congestion may result from an epileptic iit. 

The cardiac kidney, as it is called, fa the most typical example of passive con- 
gestion. The organ is firm 4nd dark in colour, especially the pyramids. The capsule 
strips normally. The stellate veins are engorged. The kidney may drip with blood 
on section, and if placed in a dish after section soon exudes cederoatous fluid. 

The urine is scanty, high-coloured and of high specific gravity. Unlike the urine 
of chronic nephritis it is loaded with urates. It contains a variable amount of albumin 
and hyaline casts, with a few red blood corpuscle, if the congestion is at all consider- 
able. A moderate degree of nitrogen retention may result ^p to 100 rag. per cent, 
blood urea) but tubular concentrating power fa unanected. The prognosis and treat- 
ment are tnose of the cardiac condition causing it. Stimulating diuretics arc of much 
more service than in nephritis, since there fa no primary disease of the secreting 
structures, Organic mercurial preparations are espedally effective. 

2. Infarction,— may be due to embolism, e.g. in rheumatic carditis or infective 
endocarditis, or to thrombosis in an atheromatous renal artery. Obstruction of 
large arteries leads to anxnuc infarcts, “map-likc'’ areas of coagulation necrosis, 
Toughly wedge-shaped, but \vith irregular edges and with the base readunc the 
surface of the organ. Their formation may cause a sudden pain in the loins if they 
are Urge. Either of these conditions will cause both albuminuria and luematuria. 

3. Thromhositof the renal vein.— This iinre^axid is usually significant of a terminal 
infection, as in a roarasmic infant. In thrombosis of the inferior vena cava the process 
may reach as high as and spread into the renal vein. This would produce the saipe 
effects as tlie cardiac kidney, but in a much more intense form. Bilateral renal vein 
thrombosis may arise from no apparent cause and may produce a picture Indistinguish- 
able from that of nephrosis. 


UR/EMIA 

Unrmia literally means retention of urine in the blood, so that by derivation, 
the principle features should be due to failure of excretion of waste products of 
metabolism. 7’he functional disturbance in renal failure fa, however, much more 
complex than this. Excretion of waste products by the kidney is only a small part 
of its total function, and lenal failure can only be fully understood when the kidney 
is considered as the chief executive organ of the homeostatic mechanism of the body. 
That is, acting under the influence of the adrenal and pituitary glands and other 
controlling factors not yet elucidated, the kidney plays a vita] part in maintaining 
the various body equilibria. Th«e include total water content of the body, sodium 
and potassium regulation, add base balance and, in all probability, maintenance of 
normal blood pressure. It is obvious, therefore, that renal failure will produce 
complex and varied symptoms related to these functions. The picture is further 
complicated by the fact that renal cffidency is itself considerably affected by disturb- 
ance of these body equilibria. Thus salt defidency, alkalosis and hypotension aU 
ha^T 3 serious effect on the process of urine formation. At the outset therefore, it 
is necessary to distinguish between extrarenal uramia due to these factors and primary 
renal failure due to organic disease of the kidneys, and further to appredate that the 
latter may be complicated by the former. 

Normal Kidney Function. — (i) Excretion of waste products. — ^These are almost 
entirely the end-products of protem metabolfam, urea, uric add, creatinine and 
ammonia. In addition, organic adds may be excreted either alone or after being con- 
jugated with other substances by the liver. 

(2) Acid base balance. — The cations excreted by the kidney are sodium, potassium, 
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ammonium, caldum and magnesium. Tlie anions are chloride, phosphate, sulphate 
and organic acid radicals. The ki^ey compensates for changes in the acid base 
balance of the blood lately by conservation of base. This it performs, e.g. in severe 
acidosis, by increase in the reabsorption of sodium, in the excretion of hydrogen ions 
and in the elaboration and excretion of ammonia by the renal tubule cells. 

(3) Body tcater . — Excessive water drinking leads to water diuresis whilst excessive 
loss of fluid due to vomiting, sweating or diarrheea leads to oliguria. This com- 
pensatory process is due to the action of the posterior pituitary anti-diuretic hormone, 
which decreases or increases reabsorption of water by the renal tubules. Disorder 
of this mechanism is illustrated by the gross polyuria of diabetes insipidus. 

{4J Electrolyte control . — Conservation of body sodium is a priority function of 
the kidney and the absorption of sodium by the tubules is under the direct control 
of the salt hormone of the adrenal cortex. Breakdown of this control occurs in 
Addison’s disease and leads to excessive sodium loss in the urine with consequent 
reduction in the volume of extracellular fluid. The mechanism by which the renal 
tubules regulate potassium excretion is not fully understood. Phosphate reabsorption 
is controlled by the parathyroid glands; excessive elimination in hyperparathyroidism 
leads to the gross disturbance of caldum metabolism which characterises this disorder. 
Other rare functional tubular anomalies of electrolyte control occur in nephrocaldnosis 
and the Fanconi syndrome- 

(5) Maintenance of the arteriolar resistance which determines diastolic blood 
pressure is in some way related to kidney function, since diastolic hypertension is a 
common feature of renal disease and experinacntal interference with rend blood 
flow in animals regularly produces high blood pressure. That this is not due to renal 
failure in the ordinary sense of the term b shown by the fact that unilateral renal 
artery constriction can lead to sustained hypertension. There b a possibility that 
the adrenal cortex b also concerned in this function of the kidney, since such e.TperU 
mental hypertension is abolished by adrenalectomy. 

Mechanism of Urine Forawtion.— There are roughly one million nephrons in 
each kidney and the renal blood flow through the glomeruli is about T3 litres per 
minute, i.e. one-third of the cardiac output. Urine is formed by a combination of 
glomerular filtration with selective tubular absorption. Glomerular filtration b purely 
physical and b brought about by an effective filtration pressure which b the resultant of 
the blood pressure and osmotic pressure in the gJoraerular capillaries. The glomeruli 
filter about 170 litres per day and the filtrate contains all the constituents of blood 
plasma except that protein b present in only minute amounts ; the specific gravity 
of glomerular filtrate is approximately 1-010. Qearance of substances from the blood 
is almost entirely a function of glomerular filtration. Selective tubular reabsorption 
is responsible for changing the glomerular filtrate into urine. It therefore involves 
the reabsorption of all the water in the glomerular filtrate except some 1,500 ml. 
together with the greater part of the useful substances such as sugar and chloride. 
By this massive reabsorption of water the tubules concentrate waste products, particu- 
larly urea, about one hundred times. Smcc the urine is normally hypertonic (S.G. 
1-020 to 1-030) compared with glometubr filtrate, it b obvious that the fluid absorbed 
by the tubules must be hypotonic, i.e. in health the renal tubules do osmotic work in 
concentrating the urine. Even when tubular function b impaired and no osmotic 
work b done (i.e. when the urine specific gravity b fixed at l-OIO), there b still a 
selective reabsorption of useful substances which permits considerable concentration 
of urea. 

pRRtART Renal FAiLtntc. — Primary renal &iiure is due to destruction of nephrons 
by organic kidney dbcase. At the outset two main types must be recognised. The 
more rommon b chronic URemia due to prr^ressive Bright's dbease or otiier destruc- 
tive lesions. Less common is acute uremia to which reference b made under the 
heading of Traumatic Anuria. 
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(A) CHRONIC URffiMIA 

In this form of ur$mla impairment of tubular function precedes and exceeds 
impairment of glomerular filtrauon, since the epithelial cells of the tubules are more 
susceptible to noxious agents than is the vascular structure of the glomerulus. Further- 
more the Iddney has a very considerable physiological reserve so that considerable 
organic damage may occur before the usual tests of tubular or glomerular function 
can be shown to be impaired. We must therefore recognise three stages of renal 
failure : 

Feductien 0 / renal restree. — the Mood utea and Mrinasy coootn- 
trating power are both normal, but tests devised to measure the total excretory mass, 
such as diodone cleanmee may indicate a reduction below the normal. This is found, 
for example, in severe benign essential hypertension and in renal arteriosclerosis. The 

E ractical point here is that if a severe strati is imposed on the Hdneys, for example, 
y a surgical operation or the onset of heart failure or ha;morrhagic shock, it may 
lead to a severe and sometimes fatal uraemia. 

(2) The stage of impaired tubular concentrating power. — The earliest clinical symp- 
toms of renal inefficient appear at this stage and consist of nocturnal frequency 
with, later, polyuria and thirst. The limits of specific gravity of the urine are narrowed 
and there » eventual fixation around I'OIO. The urine urea concentration falls 
below 2 g. per cent., and this test is a useful measure of subsequent deterioration 
after the urine specific gravity is fixed. TWs intermediate stage of renal impairment 
may persbt for raanv years before the blood urea starts to rise. Nevertheless polyuria 
has in most cases of chronic renal disease a limited duration owing to the pre^ressive 
destruction of glomeruli. Persistent polyuria is usually observed only in fonns^ of 
nephritis in which the tubules are primarily or predominantly involved, e.g. ascending 
pyelonephritis with congenital dilatation of the urinary tract 

(3) Failure of glomerular funeU'on.^ln this final stage the Blomcrular filtrate volume 
falls below the limiting value at which the blood can be cleared of urea. The symptoms 
of uraania which follow are not, however, solely attributable to elevation of blood 
urea, but are referable to a complex disturbance of functioo which has already been 
discu^ed. 

The Clinical Syndrome of Chronic Ursmia. — The clinical syndrome of 
chronic urxmia results from a combination of excretory failure, disturbance of body 
equilibria and hypertensive manifestations. In general, those symptoms vfhich ate 
due to excretory failure appear bte, and may be seen only in the terminal stages, 
whilst hypertensive symptoms are often amongst the earliest manifestations of the 
disease. Elevation of blood urea in itself is not responsible for the variety of symptoms 
since patients with gross nitrogen retention but without hypertension may he free 
from symptoms. The real cause of the varied manifestations which are often attributed 
to the retention of waste products is quite obscure. Most prominent amongst these 
are digestive symptoms — anorexia, nausea, vomiting and hiccough ; diarrhea is in- 
frequent. Amemia is a common complication and is refractory in type. Acidosis 
due to failure of ammonia formation by the kidney leads to the classical, usually 
terminal, harsh, deep, regular, addotic breathing first described by Kussmaul m 
diabetic addosis. Severe dehydration and sodium deficiency may be due to poIjTiria 
and vomiting, and these in turn may greatly aggravate the renal failure. Increased 
muscular irntability leading to cramps and twitchings, and occasionally to tetany, 
are due to a complex disturbance in the ionic balance which regulates nervous and 
muscular exdtability; no imiform abnormality of blood caldum is found. Irritation 
of ffie skin is common and so-called “ urea frost *’ may sometimes be observed on 
the fat*. There is an increased tendeni^ to hemorrhage which may cause purpura, 
bleeding into joints or gastro-intestinal haemorrhage. A sterile pencarditis is a not 
uncommon terminal complication. Ultunately excretory failure results in drm^iness, 
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disorientation and fatal coma. In the very chronic urjemia which occurs in patients 
with little or no hypertension, disturbance of caldum and phosphate excretion leads 
to decaldfication of bone and deposition of caldum in other tissues such as the arterial 
walls, musdes and kidneys. Decaldfication of the bones in young children may lead 
to a picture indistinguishable from vitamin D defidency rickets, while in older 
subjects there may be multiple (^tic d^neration of bone such as occurs as a result 
of hyperparathyroidism ; marked hyperplasia of the parathyroid glands occurs in 
chronic urasmia. 

The hypertensive manifestations of chronic urasmia are referable to the heart, 
the brain and the retina. Heart failure is common in hypertensive Bright’s disease 
and predominantly affects the left ventride with consequent pulmonary congestion 
and osdema. '* Renal asthma “ is the same as cardiac asthma, and consists of attacks 
of paroxysmal, usually nocturnal, dyspncea, due to pulmonary cedema. The develop- 
ment of heart failure further aggravates the rend dysfunction. Organic cerebral 
vascular lesions occur as in any other form of hypertension. If the mdignant phase 
develops, there may be attacks of encephalopathy consisting of disorientation, head- 
aches, convulsions, transient blindness and coma. Exudates and hemorrhages appear 
in the retina and when these affect the macula, impairment of vision results. The 
development of papillcedema is diagnostic of the malignant hypertensive phase. 
Added to this picture of excretory failure and hypertension are the effects of general 
malnutrition and hypoproteinsemia due to anorexia, vomiting and albuminuria. It 
is not surprising therefore that in the terminal stages many patients with ursmla 
develop Kneraltsed oedema, the mechanism of which may be partly cardiac, partly 
renal and partly nutritional. 

(B) ACUTE UREMIA 

Acute urtemla is described under Traumatic Anuria (p. 1128). It Is characterised 
by a total failure of the nephron leading to suppression of urine. This form of ursemia 
is also seen in acute nephritis when anuria occurs in the early stage. 

Extra-Renal Nitrogen Retention.— This term is preferable to “extra-renal 
uitemia” since the disturbance is usually linuted to a moderate elevation of blood 
urea ^rarely over 100 mg. per cent.), unassociatcd with the various complex disorders 
described above. The immediate cause of cxtrarenal nitrogen retention is some 
impairment of the renal circulation leading to diminished renal blood flow, or lowered 
filtration pressure, or both. Such ^sturlmces arise in oligsemic states such as result 
from hsemorrhage or from severe dehydration. The latter may be due to repeated 
vomiting, diarrheea, massive cedema formation, or salt deficiency as in Addison’s 
disease. A similar degree of nitrogen retention is produced by severe heart failure. 
Glomerular filtration pressure is lowered by shock or by other causes of low blood 
pressure such as Addison’s disease. In all these circulatory disturbances the effect 
IS primarily on glomerular filtration so that the blood urea is often found to be elevated 
whilst tubular concentrating power is normal ; the urine is highly coloured and the 
urine output greatly diminished. If Ae drculatory disturbance is severe and very 
prolonged tubular function is affected and concentrating power is diminished. Epi- 
thelial cell damage may occur and a tubular nephrosis results which«may resolve but 
leave behind calcification of the epithelium. It is important to realise that primary 
renal failure may be aggravated by cxtrarenal factors and that correction of the 
latter may greatly improve renal function. 

Treatment of Ursemia.— This is fully discussed under the treatment of chronic 
Type 1 and Type 2 nephritis (chronic uraemia) and of traumatic anuria (acute uraemia). 

RENAL HYPERTENSION 

The occurrence of high blood pressure in some cases of kidney disease was 
known to Bright, The subject has in recent years gained steadily in importance as 
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experimental evidence has revealed the close relationship between hypertension and 
development of organic renal damage. Goldblatt's experiment, in which sustained 
hypertension was produced in dogs by renal artery occlusion, first suggested a mechan- 
ism by which renal disease might elevate the blood pressure. It has subsequently 
been shotvn that many types of t^erimental renal damage in different species of 
animals will give rise to hypertension. Although it seems probable that some form 
of circulatory restriction is common to all, the exact nature of the hamodynaniic 
disturbance which leads to elevation of blora pressure is not yet understood. Some 
important relationships have, however, been established. The work of WUson and 
Byrom showed that sustained hypertension could be produced in rats by incomplete 
occlusion of one renal artery witliout interfering with the opposite kidney, so that 
renal insufficiency in the usually accepted sense of the term is not necessary for the 
development of hypertension. Furthermore, organic renal damage is not a necessary 
pre-requisite since high levels of blood pressure were produced although the ischamic 
kidney remained histologically normal. It tvas also demonstrated in these experiments 
that arteriolar necroses with associated glomerular and tubular lesions found in 
malimant jiypcrtension were produced in the opposite kidney but were absent from 
the damped kidney. From this it was deduced that the renal lesions which character- 
ise malignant hypertension are in fact the result and not the cause of the high blood 
pressure in this disorder. The common occurrence of similar hypertensive lesions in 
primary renal disease was also thereby explained. Wilson and Byrom went on to 
postulate that since hypertension can produM occlusive renal vascular lesions a vicious 
circle may be established which leads to progressive renal damage and further hyper- 
tension, Such a vicious drdc would account for the rapidly progressive course of 
malignant hypertension, whether renal or essential in origin, and the dramatic manner 
in which progressive deterioration may be checked when tne blood pressure is lowered, 
for example, bv removal of a single diseased kidney, indicates the possibility and 
importance of breaking the sequence. More recent experiments have shown that 
renal hypertension persists after total nephrectomy so that an extra-renal mechanism 
is in some w*ay inioivcd. It seems probable that the adrenal cortex plays a rflle in 
this mechanism since adrenalectomy abolishes experimental renal hypertension. 
Moreover administration of salt iiormone or increase in sodium chloride intake can 
act as an effective substitute for the adrenal cortex in maintaining the hypertension. 
A tentative hj-pothesis is put forward, therefore, that normally the kidneys inhibit or 
inactivate an cxtrarenal pressor mechanism which depends on electrolyte distribution 
in the arterioles. Damage to the kidneys or their removal interferes w’ith this renal 
inactivation and leads to a rise in blood pressure. Much further evidence is required 
before this hypothesis can be regarded as established but there are many clinical 
observations, such as the well-knotvn effect on the blood pressure of sodium restric- 
tion on the one hand or increased salt intake on the other, which have an obrious 
relevance to this hypothesis. 

The varieties of high blood pressure encountered in different forms of renal disease 
cannot yet be fully related to the underlying lesion. Chronic renal disease progressing 
to tewii failure without bypetten^rt » rare but may be erwountered irr cbsonic 
Type 2 nephrltR (chronic nephrosis), amyloid disease, chronic pyelonephritis and 
congenital lesions, particularly those associated with dilatation of the urmaiy tract. 
Renal hypertension becomes malignant, i.e. papillcedema develops, in about a third 
to one-half of all cases, s.e. much more commonly than is observed in essential hyper- 
tension. Development of the malignant phase is usually followed by rapid deteriora- 
tion of renal function and death in 6 to 12 months. Nevertheless a temporary 
remission with subsidence of papillcedema may occasionally occur spontaneously or 
after reduction in the blood pressure level by sympathectomy, hexamethonium drugs 
or salt restriction. 

Hypertension due to Unilateral Renal Disease. — Many cases have been 
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reported in which unilateral renal disease has led to the development of severe hyper- 
tension, and this may be of the malignant Secondary h^ertensive changes 

may occur in the contralateral kidney and the mstological picture of malignant nephro- 
sclerosis is sometimes found post mortem in such kidneys. It is therefore important, 
especially in young subjects presenting with hypertension but without impairment of 
renal function, to search for a possible unilateral lesion. Intravenous pyelography 
may reveal a nonfunctioning kidney, or unilateral hydronephrosis, or gross contraction 
on one side with a hypertrophied kidney on the other. In such cases neplirectomy 
may bring about prompt reversal of papillccdema and restoration of blood pressure 
to the normal level even after many years of severe hypertension. A great variety of 
lesions may be found in the dbeased kidney, the most common being chronic pyelo- 
nephritis in a congenitally abnormal kidney. Other causes of unilateral renal disease 
which may lead to hypertension are atheromatous obstruction of a main renal artery, 
tuberculosis, hydronephrosis, renal cysts and tumours. 


RENAL OEDEMA 

Anasarca was the main clinical feature described by Bright in patients w’ith organic 
kidney disease. Nevertheless our knowledge of the mecluinism of renal tedema is 
no more exact than our understanding of hypertension. While in the majority of 
patients more than one factor is involved, it must be recognised that there is a form 
of fluid retention directly attributable to kidney disease and it is this factor which is 
still obscure. 

Pathology of Oedemar— -Oedema of all forms is the result of water and sodium 
retention in me tissues. In health the extracellular fluid volume is maintained con- 
stant by a balance of physical and chemical forces. The physical component is the 
resultant of the hydrostatic pressure of the blood and plasma protein osmotic pressure 
and these forces control the tissue circulation ; f.e. the circulation of fluid from the 
arterial end of the capillary into the tissues and back from the tissues into the venules. 
Increase of hydrostatic pressure as in right heart failure, or lowering of osmotic pressure 
due to hypoproteinamia, svill favour accumulation of fluid in the tissues. The chemical 
factors are those responsible for the maintenance of a constant extracellular fluid 
volume and the most important of these is the salt bonnone of the adrenal cortex 
which directly influences reabsorption of sodium by the renal tubules. Administra- 
tion of the hormone in excessive doses will produce mdema as will failure of tubular 
function in anuria, unless salt and water intake arc restricted. This hormonal control 
thus maintains a balance between intake of sodium and water, tissue fluid content 
and excretion by the kidneys. 

Renal Oedema. — Characteristics . — Anasarca occurs only when both kidneys are 
diseased. In the absence of complicating foctors, e.g. in acute nephritis, edema is 
sudden in onset and has a generalised distribution, affcctir^ the face, trunk and Ic^. 
It tends to be most marked in the early morning and diminishes with attivity, in 
contrast to cardiac edema. In severe cases serous effusions and pulmonary edema 
may be produced. Cliriically, the edema can be recognised by pitting on pressure, 
although there may be in adults retention of half a stone of excess fluid before pitting 
lEdema is demonstrable. 

Carnation . — In many patients with Bright’s disease several secondarj' factors play 
a part in the development or maintenance of mdema. These are hypoprotcinarmia, 
heart failure and amemla. 

HTPOPROTEiNiEMU. — In the nephrotic syndrome the plasma proteins fall to a 
low level as a result of heavy albuminuria. More albumin than globulin escapes in 
the urine o^ving to the smaller size of its molecule ; thus the lowering of the protein 
osmotic pressure of the blood is chiefly due to a fall in its albumin content. It is 
usual to find cedema when tlic total proteins fall bclou* S g. per cent, or the albumin 
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below 2 g. per cent. It is probable that hypoproteinarraa contributes to the general- 
ised tcdenaa of many patients with Bright’s disease, not only those with the nephrotic 
syndrome, but also in the early and late stages of Type 1 nephritis when protein loss 
may lead to considerable lowering of plasma proteins. Nevertheless even in Type 2 
nephritis hypoproteinajmia is not the primary cause of cedcma, since in the early 
stages gener^sed tedcma may be present with a normal plaanui protein level, and in 
any patient massive diuresis with disappearance of cedema may occur without any 
significant elevation of the blood protein lc\'cl. 

Increased Venous Pressure. — ^This factor contribute to adema in chronic 
hypertensive Bright’s disease wlh manifest heart failure, and in the occasional cases 
of acute 'Type 1 nephritis where heart failure is a complication. It cannot however 
be held accountable for the generalised adema which occurs in the majority of patients 
with nephritis, Amemia may contribute to adema, especially in the uitemic stage of 
chronic nephritis, when haraoglobin levels may fall very low. The effect is probably 
attributable to aggravation of myocardial failure. 

Sodium RumfriON. — Sodium and water reteoUon are manifestly present in renal 
as in other forms of adema ; restriction of salt in the diet may produce some improve- 
ment while inernse in sodium intake may increase iL We have at present no reason 
to incriminate either the adrenal cortical hormone or renal retention of sodium due 
to diminisbed glomerular filtration or increased rcabsorprion by the renal tubules. 
In fact glomerular filtration tends to be high in nephrotic adema and there is no 
evidence in any form of Bright’a disease of inabiUty to excrete sodium unless there is 
suppression of urine. When renal insuffideocy develops the tendency is towards 
excessive sodium loss due to addosis and failure of amroonia formation by the kidney; 
in occasional cases this may progress to gross salt defidency. There is no justificatioa 
for the Idea that increase in capillary permeability is a factor in salt retention since 
the capillaries are completely permeaule to electrolytes in health and disease. Increase 
in permeability to protein in acute nephritis has not been satisfactorily demonstrated, 
but it is unlikely that this could play a r6le in adema formation, since the proteins 
themselves are in a state of dynamic equilibrium between blood and tissues. 

Treatment.— -The treatment of renal adema is described under Acute and Chronic 
Glomerulo-nephritis. 


BRIGHT’S DISEASE 

Bright’s “ Disease ” is in fact a syndrome, consisting of albuminuria, adema and 
(usually) high blood pressure associated with organic kidney disease. 'The majority 
of patients presenting mth this clinical picture are suffering from glomerulo-nephritis 
in Its acute or chronic forms. Other diseases which may produce the syndrome are 
amyloid nephrosis, chronic pyelonephritis, malignant hypertension and diabetic 
glomerulosclerosis. 

Claisifieatim of Bright’s Disease 

A. Nephritis. 

I. Glomerulo-nephritis. 

Type 1 (synonym ; acute luemorrhagic nephritis). 

Type 2 (synonym: parendiyiaatous nephritis, including lipoid 
nephrosis). 

11. Pyelonephritis. 

B. Renal vascular Disease. 

The kidney in essential hjqieitcnMon — (i) benign ; ( 2 ) malignant. 

Senile arteriosclerosis. 

Diabetic glomerulosclerosis. 
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C. Miscellaotous CorarrioNs. 

Amyloid nephrosis. 

Traumatic anuria. 

Toxiemia of pregnancy. 

Toxic nephrosis. 

GLOMERULO-NEPHRITIS 

In describing glomemlo-nephritis most of the confusion in the past has arisen 
because names have been given to ctoss-secrions of the disease at different stages. 
Hence glomerulo-nephriUs running a continuous course in the same patient might 
at different rimes be labelled acute hamorrhagic nephritis, subacute parenchymatous 
nephritis, chronic interstitial nephritis, azotiemic nephritis. This cross-sectional 
terminology can only be avoided by a long-tenn study of nephriUs from both its 
clinical and pathological aspects. When this approach is followed we arrive at a 
classification of the counes of nephritis sudi as was introduced by Volhard and Fahr 
in 1914. In addition, recent inmrmarion derived from experimental pathology and 
physiology of the kidney has made it possible to relate vanous disorders of function 
such as hypertension, cedema and unemia to different organic lesions of the kidney. 
A long-term clinical and pathological study of some 600 cases of Bright’s disease by 
Ellis and his colleagues at the London Hospital showed that the many clinical syn- 
dromes of glomerulo-nephriris were related to two main types of pathological process 
which were termed Type 1 and Type 2 nephritis. Type 1 is usually preceded fay a 
streptococcal infection. Its onset is acute, with hxmaturia as a pronunent feature. 
The prognosis is good, 80 to 90 per cent of patients recovering completely. In the 
remamder, acrardmg to the severity of the giomerulo-nephritis, death may occur in 
the acute stage or after a rapidly progressive course running a period of months, or 
a slowly progressive course lasting from years to decades. Type 2 nephritis has an 
insidious onset with cedema, which tends to increase and persist for months or even 
years. Htematuria is not a prominent feature, but albuminuria is severe and is 
associated with gross depletion of plasma proteins. Recovery is rare and is practically 
limited to cases without hypertension. The great majority of patients continue with 
albuminuria and recurrent cedema for many years before renal failure develops. The 
morbid anatonucal changes correspond closely with these clinical courses. In Type 1 
nephritis the lesion is diffuse and severe at the onset, but in most cases resolves 
Kimpletely. In Type 2 nephritis there is a less intense diffuse glomerulo-nephritis 
which gradually progresses in severity and at all stages presents a characteristic 
involvement of the glomerular capillaries. 


TYPE I NEPHRITIS 

Synonyms.— Acute Hsmoirhagic Nephritis; Acute Diffuse Nephritis. 

Most cases of nephritis presenting with acute onset are of this type. The disease 
is commonest in chiWrcn and adolescents, but naay occur at any age. 

Etiology.— Scarlet fever and strqitococcal tonsillitis are the common preceding 
infections. Sometimes the patient complains of a "cold” or a chill without sore 
throat. Less frequent preceding infections arc otitis media, pneumonia, peritonitis, 
erysipelas, impetigo, boils and pyogenic dermatitis. Sevwe bums may be followed 
by nephritis, possibly due to secondary infection. In time of war n^hritis may 
occur m epidemic form, for example, the " trench nephritis " of the War of 1914-1918. 
In these outbreak the nature of the primary infection may be obscure. 

Pathology.— Microscopically the characteristic feature in the acute stage is increase 
in cellularity of the glomerular tufts due to proliferation of endothelial cells and 
infiltration with polymorphonuclear leucocytes. Hseraorrhage into Bowman’s capsule 
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is (Mmmon, and collection of red cells sind leucocytes may be seen in the tubules. 
In severe cases, fibrinoid necrosis of the glomerular arterioles and even of the glomer- 
ular capillaries occurs. In the rapidly progressive course the main feature is epithelial 
crescent formation (proliferative capsuliti^. Vascular necroses are common and the 
tubules may show hyaline droplet degeneration ; the interstitial tissue is infiltnted 
with acute inflammatorj' cells. In the slowly progressive course, damaged glomeruli 
become organised and disappear, interstitial fibrosis b extensive and in the later stages 
acute and chronic lesions of the glomeruli and vessels are found — focal necroses, 
capsular adhesions, necrotising arterioUtis — which are the result of severe hyper- 
tensive damage. This ultimately leads to focal scarring of the kidney with marked 
tubular atrophy, dilatation of the intervening tubules and hyaline cast formation. 
The final stage is somedmes termed secondary contracted kidney or chronic inter- 
stitial nephritis. 

Symptoms. — ^The onset b usually acute, though occasionally it may be imidlous. 
In the latter instance the patient may complain of biliousness, nausea, vomiting and 
abdominal pain, with headache and sometimes diarrhaa before the onset of renal 
symptoms. In the cases with acute onset, there may be more or less severe pain in 
the back, and (Edema soon develops. It usually starts in the face; the legs and scrotum 
are generally involved next, and the swelling soon spreads all over the body. Occa- 
sionally the dropsy b curiously localised and fugitive. Though dj-spncEa is not 
regarded as a common feature of acute nephritb most patients admit to it on direct 
questioning, and if cardiac failure occurs U may be a prominent symptom. There 
is usually only slight fever, though occasionally a temperature of 102® or 103“ F. may 
be readied ; this may be due to persistence of the original infection. The pulse 
rate is increased and the blood pressure b generally raised. The skin may be 
dry and itching, with occasionally a papular or erythematous eruption. Retinal 
hamorrhages may occur, but very rarely. 

The urine is greatly reduced in volume, and may be entirely suppressed; 8 to 
12 oz. would be an ordinary figure. It b dark in colour and usually contains obvious 
blood. This may render the urine as dark as porter, but it may be bright rrf or 
merely smoky. Sometimes the blood forms a flocculcnt, rcddisli-brown precipitate. 
The urine b usualb loaded with albumin, and casts will be found on microscopical 
esanunation. At mst blood casts and cpi^eVial casts will alone be found ; bot at 
a later stage, granular and hyaline casts appear. Leucocytes are present, often in 
large numbers. Isolated renal cells, transitional epithelium and squamous cells from 
the lower urinary tract arc also commonly found. The urine is sterile on culture. 
A sudden increase in urine output after a few days b a sign of definite improvement 
due to elimination of oedema fluid. 

Slight impairment of renal function is common, the blood urea being moderately 
raised. Some degree of impaired concentrating power is found in the more severe 
cases. 

Complications. — (1) Acute heart failure . — Shortness of breath may be a presenting 
feature, and in severe cases acute pulmonary (edema may occur. Ttus complication 
is found in patients who have a marked rise in blood pressure and demands urgent 
treatment. 

(2) Hypertensive encephalopathy . — ^The symptoms are sudden in onset and in- 
clude convulsions, blindness, mental exdtcmcnt, severe headache, vomiting and 
transient palsies. Coma sometimes develops. Severe hypertension b present but 
the renal function in these patients is good. With adequate treatment recovery is 
the rule, 

(3) Infections . — Not infrequently a flare-up of the primary infection or the in- 
cidence of a new infection may produce a recrudescence of the nephritis. Modem 
therapy has lessened the risk of these infections which were previously often fatal. 

(4) Oliguria . — ^Diminution in the urine output may be due to (1) actual suppres- 
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8100 in 8c\crc cases, or (2) cxtrartnal factors such as vomiting, gross (edema, acute 
ijcart failure or therapeutic fluid restriction. Marked oliguria occurs when there is 
8c\'crc kidney damage and most frc<iuently when there is no hypertension. 

Diagnosis. — •The combination of dropsy, hypertension, albuminuria, faxmaturia, 
casts and scanty urine usually makes toe diagnosis quite easy. The differential 
dia^osis of acute nephriib from an exacerbation of chronic nephritis may be difiiculL 
Definite cWdcnce ot cardiac hj'pwtrophy and arterial cliangcs arc in farour of the 
latter. An infarct in the kidney >\hich causes a patn in tlie Back and hematuria may 
simulate nephritis, but there is no erdenu, nor arc casts present in the early stages. 
Great reduction in the t olume of urine is not usual. Signs of septic endocarditis 
\\-ould suggest infarction. In malignant nephrosclerosis there may be a smart lurmor- 
rhage, but tlie presence of paoillccdcma and the cardiovascular signs would lead to 
a correct diagnosis. The rcniu luemorrhage in the early stage of ncw-growih of the 
kidney is so profuse that confusion \rith acute nephritis is not likely to occur. More- 
oror, epithelial casts would not be found, thougn a large blood cast from the pelvis 
of the Wdney is a very characteristic feature. Pyelitis may give rise to some confusion, 
as there may be small hemorrhages, espcdally at the beginning. The presence of 
micro-organisms in a catheter specimen and abundant pus cclfi, in the absence of 
casts, will generally make the diagnosis clear. Moreover, general dropsy does not 
occur in pyelitis unless it sets up sc\‘cre nephritis as a sequel. In any cases of hiema- 
turia, espcdally when it is associated with profound constitutional disturbance, loss 
of weight, tatdiycardia, continued fever and peripheral neuritis, the diagnosis of 
periarteritis nodosa must be considered (^.o.). 

Prognosis and Progressive Courses-— The prognosis in Type 1 nephritis is 
good and 80 to 90 per cent, of patients recover completely. Second atta^ after 
complete clinical recovery are extremely rare. In the early stage, suppression of 
urine is the most serious prognostic symptom and death in the acute stage is most 
commonly due to persistent anuria. If this lasts more than a week the outlook ts 
very grave, but recovery has been known to occur after 14 days' anuria. In such 
severe eases hypertension may be absent and persistent vomiting may lead to extra- 
renal urmmia, the blood urea rising as high as 300 rag. per cent. Severe hypertension 
(around 200 mm. mercury systolic) may also be a bad prognostic sign in the acute 
stage in terms of immediate compheattons, i.(. left ventricular failure and hypertensive 
encephalopathy. Heart failure as a complication has a much more serious significance 
than cnc^lialopaUiy. Persistent bxmaturia is usually evidence of a progressive 
lesion, but recover)* has occurred in eases where visible blood persisted in the urine 
for three months. Microscopic hxmaturia has a less serious significance particularly 
in )'oungcr subjects since it may be orthostatic in origin, and complete recovery may 
occur after red cells have persisted in the urine for a year or more. The same is true 
of a persistent trace of albumin in the urine. Recrudescences, usually marked by 
return of fuematun'a during the first few weeks, oficn fijffowing recurrence of the 
initial infection, may greatly prolong convalescence or lead to chronic nephritis. 
Recovery tends to be slower in the elderly than in young subjects. About 5 per 
cent, of patients with acute nephritis die in the acute stage, t.e. the first 2 or 
3 weeks, the causes being anuria, pulmonary cedema due to heart failure or 
infection. 

(1) liapidly pTogrestive course. — ^This occurs in about 5 per cent, of patients and 
b due to a severe irreversible glomenilo-nephritb characterised by epithelial crescent 
formation- Clinically there is persbtent hacmaturia, hypertension and cedema which 
b often severe and gcneralbcd. Progressive renal failure occurs over a period of 
6 months to 2 years and there may be a malignant hypertensive termination with 
papill cedema, encephalopathy and ]at ventricular failure. 

(2) Slofcly progressive course . — In a series of cases of acute nephritis studied by 
Ellis only about 5 per cent, followed course. Nevertheless in any clinic there 
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will be a large proportion of patients with chronic Type 1 nephritis, since the disease 
may last for decades. Moreover, about half these patients will give no history of 
acute nephritis, but first present with ^mptomless alouminuria or hypertension often 
discovered on routine examination, or with hypertensive symptoms or ursemic mani- 
festations later in the disease. The natural hbtory and prognosis is decided by two 
factors, the severity of the residual nephritic lesions and the incidence of hypertension. 
Where the nephritic damage is severe there is no hard-and-fast demarcation from 
cases running a rapidly progressive course. There is severe destruction of the kidney, 
and unemia may develop insidiously in 5 to 10 years, with or without marked hyper- 
tension. Polyuria may appear when tubular concentrating power becomes impaired, 
but as destruction of nephrons progresses, urine output returns to normal and in the 
final stages there is usually oll^ria, Anxmia is often found long before the onset 
of uraemia and is probably due to malnutrition. In chronic renal failure refractory 
ancemia develops and this is in some patients the presenting feature of the disease. 
Further symptoms arc described under uraemia (p. 1010). With less severe degrees 
of residual renal damage the patient may continue for 30 years or more and during 
this stage may be free from symptoms, but regular examination of the urine shows 
persistent albuminuria. During this long stage, inflammatory elements are usually 
absent from the urine and acute recrudescences of nephritis are rare. At any time, 
however, and more commonly in males the blood pressure may be observed to rise, 
often over a period of months, and rapid deterioration in renal function may then 
occur. About 50 per cent, of patients develop the malignant hypertension syndrome. 
This complication may be the first manifestation of renal disease and it may be very 
difficult, if there is no past history of acute nephritis, to decide whether the hyper- 
tension ts nephritic or essential. In general, patients ivith malignant essential hyper- 
tension are found to have only slight impairment of renal function when papilltedema 
is first discovered, whereas in chronic nephritis renal failure Is usually aavanced at 
this stage. Although the ultimate prognosb is poor in both conditions the results of 
treatment by sympathectomy or heiamethonium compounds are somewhat better in 
malignant essential than in malignant renal hypertension. The clinical features of the 
malignant termination in chronic Type 1 nephritis are identical witii those of malignant 
essential hypertension (p. 914) except that symptoms of renal failure are more pro- 
nounced. Attacks of hypertensive encephalopathy, producing headaches, blindness, 
convulsions, disorientation and coma may occur; as in acute nrahritis this condition 
is reversible and improves after the blood pressure is lowered by hexamethonium 
drugs. In chronic nephritis, however, the improvement is usually short-lived because 
of the assoaated irreversible uremia. 

Other Forms of Acute Nephritis. — Acute focal nephritis is characterised clinici^y 
by an attack of luematuria occurring in the course of an acute infection, such as otitis 
mecha. Hypertension, cedema and renal failure are absent and recovery usually 
takes place mter a fetv days. Occasionally, however, attacks of focal nephritis recur 
at long intervals and in such patients albuminuria may persist, in^cating residual 
renal damage. If the attacks continue, hypertension and renal impairment eventually 
appear and the histological picture in thu late stage is indistinguishable from that of 
chronic Type 1 nephritis. 

In subacute bacterial endocarditis nephritis, when it occurs, is characteristically 
focal but may be diffuse. Histolc^ically the focal lesion consists of glomerulitls 
with hzeraorrbage into Bowman's capsule, which leads to epithelial crescent formation 
and later to characteristic " boat-shaped ’* collagen crescents. Although this lesion 
Nvas at one time thought to be embolic, it is doubtfiil whether there is any setiological 
difference bertveen the focal and diffuse forms of glomerulo-nephritis in bacterial 
endocarditis. A similar state of affairs occurs In Henoeh-Schdnlein purpura where 
renal involvement may take the form of hxmaturia alone or the full picture of nephritis 
may develop -with hypertension, cedema and renal failure. In the latter case the prog- 
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nosis b usually poor. This form of nephritis b probably allied to that occurring in 
periarteritis nodosa, which may present witii a t^ical attack of acute nephritis and 
purpura. In both conditions acute necrotbing arteriolitis may be found in the kidney 
and in other organs. Acute nephritis b occasionally seen in patients with acute 
rheumatic carditis but so rarely that the association may be fortuitous. 

Treatment. — ^Acutb Stage. — ^In the acute stage the patient shoiUd be put to 
bed and kept completely at rest as in a case of acute carditis. Daily observations 
of the blood pressure should be made, the fluid intake and urine output recorded 
and the urine examin ed for specific gravity, albumin and blood. Microscopic exam- 
ination of the deposit for red cells, leucocytes and casts should be made twice weekly. 
Renal function tests and plasma protein exaimnation should be made. It b important 
to search for any residual primatT infection surii as tonsillitb and to treat such infec- 
tion with the appropriate dose of pemdlUn according to age. In this way it may be 
hoped to avoid recrudescences which may otherwise lead to serious relapse of nephritis 
during the recovery period. A low protein, low salt, high carbohydrate diet should 
be given to minimbe protein breakdown and sodium retention. In children and in 
co-operative adults this can be ve^ simply provided by restricting the fluid intake 
to 1 or 2 pints of orange juice daily, witii a carbohydrate diet untii the acute stage 
of the dbease has passed. Diuretics, and particubrly potassium salts, should not be 

f iven. The patient must be kept In bed until pitting sdema has disappeared, the 
lood pressure has returned to normal and the urine is free of albumin. If, after a 
period of at least 4 weeks from the onset; the only residual urinary abnormalities are 
a faint trace of albumin and a few red cclb per high power field on microscopic exam- 
ination of the deposit, the patient may be allowed up, but periodic examination of 
the urine deposit for erythrocytes is advisable until ^ese disappear; in children, 
particularly adolescents, this may take up to 12 months. Tonsillectomy b not advised 
until the nephritis has resolved and should then only be undertaken if the tonsils 
are obviousiy chronically inflamed or there b a past history of repeated sore 
throats. 

ComplicatioQs.^Secondary infection should be treated with an appropriate 
antibacterial agent, penicillin being the most usefiil. Heart failure is a de^ite risk 
when there is marked hypertension. In severe cases with acute pulmonary cedema 
venesection b the treatment of choice. If the blood pressure is very high, reduction 
with hexamethonium salts may be worthy of trial, although experience in thb connec- 
tion b still linuted. Digitalis b of questionable value and in the majority of patients 
spontaneous improvement occurs as the nephritis subsides. The most serious com- 
plication is anurb. If this persists uraenua rapidly develops and may be complicated 
by extrarenal nitrogen retention due to vomiting. The essence of treatment b to 
maintain the electrolyte and fluid balance, keeping a careful mtch on the serum 
potassium, as described under the treatment of traumatic anuria. No attempts 
should be made to force diuresis by intravenous infusions and potassium salts should 
never be administered. 

Hypertensive encephalopathy occurs with about the same frequency as heart 
failure in patients with very mgh blood pressure. Recent experiment^ work indicates 
that the syndrome is due to cerebral vascular spasm, and in the later stages this may 
lead to cerebral cedema. Prompt venesection with removal of 1 pint of blood will 
sometimes produce dramatic improvement. Failing this, attempts should be made 
to reduce the blood pressure by intramuscubr injection of hexamethonium salts. 
The cerebrospinal fluid pressure b not usually raised in the early stages, but lumbar 
puncture should be earned out and if the pressure is high, an intravenous injection 
of 100 ml. 50 per cent, sucrose solution snould be given in an attempt to reduce 
cerebral cedema. Alternatively 4 to 6 oz. 25 per cent, magnesium sulphate may be 
given per rectum, but thb is a less eflective measure. Hypertensive encephalopathy 
and heart failure may occur together, but, fortunately, reduction of the blood pressure 
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will usually relieve both conditions. There is often a slight to moderate degree of 
ansmia in acute nephritis, probably due to the initial streptococcal infection, and it 
should be adequately treated by iron pnrparaUons. 

Rapidly progresstve course . — In these patients the nephritis is severe, and hama- 
turia, hypertension and cedema persist Treatment is continued as in the acute stage, 
and complications such as heart failure and hypertensive encephalopathy should be 
dealt with promptly. The patient should be kept at rest in bed for at least 3 months, 
since complete recovery may occur even after this prolonged course. Diuretics must 
not be given nor fluids restricted if renal failure is present. Tonsillectomy is to be 
avoided as it may aggravate the nephritis in this active stage. 

Slowly progressive course (chronic Type 1 nephritis). — In the long intermediate 
stage before the development of renal failure and severe hypertension, it is roost 
important that the patient should not be made an invalid by unnecessary or even 
harmful treatment. There are frequently no symptoms during this time, the only 
findings being residual albuminuria and perhaps slight variable hypertension. The 
old practice of protein starvation is thoroughly bad as it leads to protein defiriency, 
iron deficiency, anxmia, malnutrition and the conviction of invalidbm. A normal 
diet should therefore be allowed so long as the renal function tests are normal. Iron 
should be prescribed if there b any degree of anmmia, and the only necessary mecUcal 
attention is a periodic examination at 3 to 6'monthly intervab, when the urine and 
blood pressure should be tested and renal function tests occasionally carried out. 
In the later stages the blood pressure tends to rise progressively and renal impairment 
develops. Headache and breathlessness may be presenting symptoms ana should 
be treated as in benign hypertension. When other analgesics fail, ergotamine tartrate 
sometimes relieves hypertensive headaches, especially if these are migrainous in 
character. If left ventricular failure U severe, rest in bed, digitalis and mercurial 
diuretics are indicated. The appearance of retinopathy probably justifies an attempt 
to reduce the blood pressure by hexamethonium derivatives. When renal impairment 
appears, the Quid intake should under no circumstances be restricted ; protein in 
tne diet should be reduced only when tlie blood urea rises considerably above the 
normal, e.^. to 100 mg. per cent. 

Anxmia should be treated by iron preparations, but \vhen uitcmia is present the 
anmmia is usually refractory anu the only beneficial treatment b blood transfusion. 
It is well to remember that some degree of urmmia may be due to heart failure or 
anrania or even to severe hypertensive crises and some improvement may be expected 
if these complications arc adequately treated. 

TYPE 2 NEPHRITIS 

Synonyms. — Subacute and Chronic Parenchymatous Nephritb; Nephrotic 
Nephritis; Hydropigenous Nephritb; Lipoid Nephrosis. 

Type 2 nephritis is less common than Type 1 nephritb, but its incidence ran^ 
high m a clinic for renal diseases since in the majority of patients it follows a chronic 
course of many years’ duration. The inddeoce is more uniformly dbtributed over 
the first six decades of Iffe than that of Type I nephritis. In young children and 
occasionally in adults, hypertension and hematuria may be absent, so that the condi- 
tion b indistinguishable from so-called lipoid nephrosis. I^ng-tcrm dinical and 
histological study of such cases reveals, however, no dear demarcation from Type 2 
nephritis, and it would seem reasonable in the great majority of instances to regard 
lipoid nephrosis as a mild form of the latter. 

Etiology. — In most cases no mtiological factor b established and it is unusual 
to obtain a previous history of acute streptococcal infection. This b no doubt partly 
due to the tact riiat albuminuria (and therefore the onset of dbease) may precede the 
onset of tedema by months or years. The development of cedema, which in most 
cases ^t brings the patient to the doctor, may be predpitated by severe intcrcurrent 
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infection or by pregnancy, the common factor presumably being a lowering of the 
plasma protiens whiclr upsets the balance between loss of protein in the unne and 
new protein formation. 

Pathology. — The kidney is large and pale and may or may not be cedematous. 
The kidney pattern and the demarcation of cortex from medulla are blurred, and fatty 
changes in the tubules and interstitial tissue may appear as white streaks on the cut 
surface. The microscopic picture depends on the stage of the disease and the severity. 
In cases with little or no hypertension the picture resembles that described in nephrosis, 
i>. there are minimal changes in the glomeruli, consisting of bland focal necroses, 
together with deposition of lipoid in the tubular epithelium and interstitial tissue ; 
slight interstitial cellular infiltration may be present. In more severe cases there is 
a diffuse proliferative glomerulitis wiA accentuated lobulation of the tufts and 
swelling of the capillary basement membrane. As this lesion progresses, deposits 
of hyaline material appear in the glomerular tufts and the glomerular capsule under- 
goes fibrous thickening, but epithelial crescent formation is almost always absent. 
Glomerular hyalinisation gradually and very slowly increases so that even after 10 
years the characteristic glomerular lesion may stoU be recognisable. The tubules 
undergo fairly diffuse atrophy and a uniform interstitial fibrosis develops, but it is 
unusual for more than a moderate degree of renal contraction to result. Vascular 
lesions are not conspicuous although occasional arteriolar necroses may be observed 
in those cases with a malignant hypertensive termination. 

Symptoms. — It has already been stated that albuminuiia, discovered on routine 
examination, may provide the first indication of the disease, months or years before 
the appearance of cedema or other symptoms. In most patients, however, Type 2 
nephritis presents with gradual or rapid onset of cedema, which steadily increases 
and tends to become massive. The cedema may be generalised, affecting the face, 
hands, trunk and legs. It is often first noticed as pufmiess of the eyelids, or it may 
first appear as a sw'elling of the feet and ankles extending up the legs. The patient 
may feel quite well apart from the disability caused by cedema. On the other hand, 
there is more usually complaint of malaise and faUgue, loss of appetite and nausea, 
and sometimes of epigastric pain. There may be cough and slight shortness of 
breath due to slight oronchial catarrh, adenu of the lungs or hydxothorax. A peri- 
cardial effusion may develop. Swelling of the abdomen may be the result of cedema 
of the abdominal wall or ascites. The face is pale and the eyelids and cheeks are 
puffy, but the mucous membranes are of a good colour, and the blood count is usually 
normal. The urine is reduced in quantity, its specific gravity is normal, it contains 
a large amount of albumin, often amounting to 0-5 or even 1 per cent., and readings 
of 4 per cent- or even more have been recorded. In mild cases the urinary deposit 
contains only a slight excess of cells and few or no casts, while red blood corpuscles 
are generally absent. In the more severe cases leucocytes, red blood cells and granular 
casts are regularly found in the urine deposit. The blood pressure may be normal 
or moderately raised. There is no retinitis in the early stages. Characteristic changes 
are found in the blood. The plasma albumin falls more considerably than in other 
forms of Bright’s disease. Approximate normal figures arc plasma albumin 4 g. 
per cent., globulin 2*5 g. per cent., total protein 6*5 g. per cent., which gives an 
albumin-globulin ratio of 1*6 to 1. In Type 2 nephritis plasma albumin may be 
1 to 2 g. per cent., globulin 2*5 to 3*5 g. per cent., so that albumin-globulin ratio 
is often less than uni^. The blood cholesterol may be 300 to 800 mg. per cent, 
(normal 130 to 250 mg. per cent.). The blood urea is often raised, especially in patients 
with gross cedema and oliguria, but concentration tests are unimpaired. 

Complications. — ^These are ; 

(1) Pulmonary cedema and cerebral oedema which occur only in cases with gross 
anasarca. Cerebral cedema is very rare but has been observed in children after rapid 
generalised increase in swelling. 

36 
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(2) Pyogenic infection — the rommon ones being pneumococcal peritonitis, pneu- 
monia and erysipelas. 

(3) Hypertensive encephalopathy. Owiogtothemoderatedegreeofblood pressure 
elevation, this complication is not often seen, but it may develop in the subacute 
stage when, especially in adult males, severe hypertension is someDmes encountered. 
The symptoms are identical with those desmbed under Type 1 nephritis. 

Diagnosis. — The insidious onset with tedema, gross albummuria and hypo- 
proteinaimia is so characteristic of TVP® 2 nephritis that there is usually no problem 
of diagnosis. There may be some ifBculty in the early stages in distmguishing it 
from Type 1 nephritis running the rapidly progressive course. Here a!^ there is 
often gross generalised cedema and heavy albuminuria, but the acute onset and 
greater depth of hsmatutia, hypertension and renal impairment enable the separa- 
tion to be made in most cases. Amyloid disease of the kidney also produces generalised 
cedema, albuminuria and hypoproteimemia. Some obvious primaiy infection such 
as bronchiectasis, osteomyelius or tertiary syphilis is usually present, the spleen may 
be enlarged and the Congo Red test is of particular value. The nephrotic syndrome 
occasionally arises in the later stages of diabetic glomerulosclerosis. Althougli Type 2 
nephritis may occur in the diabetic, the appearance of cedema and albuminuria in the 
course of chronic diabetes is usually due to this specific form of glomerular byalinisa- 
tion. Disseminated lupus erythematosus may produce a glomerulo-nephritis in 
which swelling of the capillary basement membrane resembles that seen in some 
cases of Type 2 nephritis, and clinically the nephrotic picture may develop. The 
associated features of disseminated lupus are, however, diagnostic. Another ram 
cause of generalised cedema with gross albuminuria is bilateral rensl vein thrombosis, 
but, as a rule, this diagnosis is only made post mortem. It is possible that the nephrotic 
syndrome may arise from other causes, induding chemical poisons and secondary 
s^hilis ; cases of obscure origin have been descrit^d in severe members of the same 
family. 

Course and Prognosis.— Complete recovery is rare in Type 2 nephritis, parUcu- 
larly in adults. Clinical resolution does, however, occasionally occur, sometimes 
after many years of persistent or recurrent odema. In children, recovery is not tm- 
common, particularly when the features are those of nephrosis, i.e. when hypertension 
and hxmaturia are absent. In the great majority of patients, however, the disease 
runs a steadily progressive course and the prognosis is closely related to ^e degree of 
hypertension which develops. With no hypertension or a moderate degree which 
subsides under treatment, good health often continues for many years, whereas with 
marked elevation of blood pressure the course may be rapidly progressive. Hyper- 
tension is generally more severe, and the course correspondingly shorter, in men than 
in women. Thus in men, Type 2 nephritis usually continues with variable cedema, 
moderate hypertension and considerable albtuninuria ; after 2 or 3 years progressive 
renal impairment sets in and leads to uraemia 3 to 5 years from the onset of oedema, 
often with the development of the malignant hypertension syndrome. In less severe 
cases (more commonly women) the disease runs a slower course; cedema may sub- 
side very gradually over the course of months or may recur at intervals, but in the 
absence of hypertension the patient nay lead a useful and symptom-free existence 
for 10 or 20 years. In this group the degree of albuminuria tends to diminish, and 
the plasma proteins to rise, at a variable interval after the onset. Intercurrent infec- 
tion may occur at any time and this is particularly serious in children with generalised 
cedema, the common infections bung pneumococcal peritonitis, pneumonia or ery- 
sipelas. Occasionally intercurrent infection is associated with an exacerbation of the 
nephritis and there may be frank hxmatuiia during such episodes ; in other patients 
infection may precipitate a massive diuresis with subsequent reduction in the degree 
of albuminuria. 

Treatment. — ^In the early stages, particularly if examinatioD of the urinary deposit 
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reveals evidence of active nephritis (lA red ccUs, leucocytes and granular casts), 
treatment should follow the regime advised in acute IVpe 1 nephritis. As a rule, 
however, the disease is in its subacute or chronic stage when the patient is first seen. 
Even then it is advisable to insist on rest in bed so that a full assessment of the a)ndi- 
tion can be obtained. Observations on the blood pressure, urine, renal function and 
plasma proteins should be made aa in Type 1 nephritis and it is of value to record 
the patient’s weight daily as this gives a u^fiil index of changes in cedema. The 
objectives are to rest the patient, treat or prevent secondary infection, counteract 
plasma protein depletion by a high protein diet and encourage the removal of cedema 
fiuid. Very severe generalised cedema may present an urgent problem since, particu- 
larly in children, fatal pulmonary oedema or cerebral cedema may result. In the 
average case, however, no heroic measures are required, and since the cedema is a 
mani&tation of nephritis it cannot be expected to resolve completely xintil the 
nephritis subsides. It is wise, therefore, to maintain complete rest, and during the 
first week or two treatment should consist in restriction of salt intake, the sodium 
content of the food being reduced to 0*5 g. daily. The diet should otherwise be 
adapted to please the patient. Under this regime cedema will gradually diminish in 
most instances. Rest in bed should be continued so long as red blood cells and 
leucocytes persist in the urine. Heavy proteinuria may continue for many months ; 
after the mat few weeks, therefore, and when cedema is no longer severe, it is 
wise to pvB a high protein diet {up to 200 g. daily) in an attempt to restore the 
depleted body protein. No considerable rise in plasma proteins must be expected 
for 1 or 2 months or even longer. If the above treatment does not succeed in reducing 
adema, mercurisd diuretics should be given intramuscularly (Mcrsalyl 1 to 2 ml.) 
twice or three times weekly at the sta^ and once a week subsequently. If the diuretic 
response U poor, ammonium chloride may be given before the injection. If 8:Ut 
restriction and mercurial diuretics both fail to promote diuresb acu-puncture of the 
legs, under cover of adequate doses of penicimn, will always produce an effective 
r^uction in mdema. The patient should be placed in Fowler’s position before this 
is carried out to allow the ewema fluid to graviute to the legs. When subcutaneous 
drainage is under way it may be found that mercnirial diuretics vrill now produce a 
better response. I/, as is frequently the case, ascites and pieural edt/shns are present, 
paracentesis may be necessary and again mercurial diuretics may give an improved 
response after ^s has been performed. It is a common observation that massive 
diuresis may occur in rcfractoiy cases after an infection such as measles or pneumonia. 
Attempts to reproduce such a response has therefore been made by TJi.B. injections 
or even malaria therapy, but the results are not impressive and the use of direct sub- 
cutaneous drainage, under antibiotic cover, has made this rather drastic therapy 
unnecessary. 

Complications. — Pulmonary cedema and the much rarer complication of cerebral 
cedema occur only when sabcutsaeous sttvlling is gross, end both should be avoidable 
if the measures outlined above are employed in good time. Should either of these 
complications develop, direct subcutaneous drainage should be started immediately. 
Infections such as pneumonia, pneumococcal peritonitis or emipelas should be treated 
by appropriate doses of pcoidUin. In the subacute stage of the disease hypertensive 
encephalopathy occasionally occurs in the rare case with severe hypertension and 
should be treated as in acute nephritis. Iron preparations should be given if ansmia 
develops. 

Chronic Tyte 2 nephritis . — ^After the initial stage, continued supervision is neces- 
sary. ^Vben the patient first becomes ambulant it is common for some cedema of 
the legs to return and this can usually be controUed by fitting full-length elastic stock- 
ings, which should be worn only during the day. In some cases cedema continues 
for many months and can only be satisfactorily controlled by weekly or twiw weekly 
injections of mercui^ diuretics. The high protein, low salt diet should be continued ; 
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salt-free bread and a substitute for table salt which does not contain sodium can 
now be purchased. Iron should be prescribed for amemia and any devices which 
may improve the patient's sense of well being, including a stimulating tonic, alcohol 
in moderation, or a seaside holiday are to be commended. The main point, howc\'er, 
is to encourage the patient to lead a normal life and return to work, with the obvious 
precautions of avoiding chills and excesses of any kind. It is in the nature of the 
disease U\at relapses tend to occur. If these are mild, and •unaccompanied by more 
tlian slight cedema, rest in bed at borne is often sulhcicnt, but if (edema increases, 
the patient should be admitted to hospital and treated as described above. In the 
later sta^ of the disease when h^rpcrtcnsion and urxmia develop, treatment is the 
same as m chronic Type 1 nephritis. 

RENAL VASCULAR DISEASE 

BENIGN ESSENTIAL HYPERTENSION 

Synonym. — Benign Nephrosclerosis. 

In this form of hypertension, renal vascular changes rarely produce clinical 
symptoms, tlie disorder being one of chronic arterial and arteriolar degeneration, and 
it will be necessary to make only a brief reference to it here. 

Pathology. — The cliief kidney changes arc in the smaller arteries and arterioles. 
They are described in detail on p. 909. In contrast with malignant nephrosclerosis, 
there is only hyaline and fatty degeneration of the arterioles. There may be renal 
ischxmia and consequent irregular contraction and fibrosis of the renal parenchyma. 
In some cases this condition is marked and a granular contracted kidney results. 
There is then a patet^ hbrosis of glomeruli wstli tubular atrophy and secondary 
interstitial changes, l^his fibrotic atrophy is secondary to the arterial narroNvlog, 
and it is because of its patchy distribution that renal function is not impaired. 

Symptoms.— See Benisn Essential Hypertension (p. 909). In some cases ^ 
urine contains a trace of albuaiio. but this is confinea to long-standing cas« with 
severe ischsmic fibrosis. Given this cllnial picture, tlie diflcrentiri iBagnosis from 
chronic nephritis is made on the absence of a past Iiistory of acute ncpliritis and of 
renal failure. There are occasional cases presenting with the chnical features o! beruga 
hj’pertension in which intravenous pyelography reveals unilateral renal disease. If 
this is discovered in childhood or early adult lim remo^ of the diseased kidney may 
be followed by recovery from the hypertension. In a small proportion of cases 
(probably not more than 5 per cent.) benign hypertension may progress to malignant 
hypertension and terminate in urxmia. 

Treatment. — Sec that of Hypertension (p. 911), the Heart in Hypertension 
(p. 851) and Ursenua. 

MALIGNANT ESSENTIAL HYPERTENSION 

Synonym. — Malignant Nephrosclerosis. 

As in benign hypertension, the renal changes arc secondary to the vascular lesions. 
This disease is ciled malignant nephrosclerosis because the kidneys are severely 
aUccted, so set'erely in fact that fatal uixmia is the usual outcome. 

Pathology. — ^The chief kidney dianges are in tlie smaller arteries and arterioles. 
They are described on p. 913. In contrast with benign nephrosclerosis, there is, 
in addition, fibrinous necrosis, especially of the arterioles. 

Symptoms. — These are described on p. 914. 

Dingnosis. — The diflcrcntial diagnosis of malignant nephrosclerosis from chronic 
nephritis depends on the fact that in the former mere is no past history of acute or 
chronic nephritis, nor is there renal (sdema. Further, in malignant nephrosclerosis 
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papillcedema usually appears -whilst renal function is fairly good ; in fact it may be 
normal and there may fee no albuminuria. In chrome nephritis, however, renal failure 
is usually advanced by the time papilhedema develops. 

Treatment. — See that of Hypertension (p. 911), the Heart in Hypertension 
(p. 851) and Chronic Uramia (p. 1122). 

NEPHROSCLEROSIS WITHOUT HYPERTENSION 

Synonym. — Senile or Atheromatous Kidoey- 

In this form of kidney disease also the vascular changes are of greater importance 
tlian the renal, and it is oiJy necessary to deal briefly with the affection. 

Pathology. — ^The kidneys show depressed red areas, which are due to contraction 
of fibrous tissue along the distribution of particular interlobular arteries and, therefore, 
tend to be conical in form, with their base to the surface of the organ. There is an 
absence of cardiac hypertrophy. The glomeruli in scarred areas shrink, and the 
connective tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together and undergo fatty and fibrotic changes. 
The atheromatous kidney is, therefore, contracted, due to atrophy foilomng insuffi- 
dent circulation, with consequent fibrosis. 

Symptoms and Diagnosis, — There may be gradual failure of the physical and 
mental powera — described by Allbutt as “contraction of the spheres of bodily and 
mental activity ” — rather than the more dramatic events of malignant nephro- 
sclerosis. There is a trace or more of albumin in the urine. The radial artery is 
thickened and tortuous. The blood pressure is not high, and there is an .absence of 
cardiac hypertrophy. Death by cardiac failure or intercurrent affections is the com- 
monest ending, while cerebral hsmorrhage and ursmia are unlikely. 

RENAL LESIONS IN DIABETES 

Renal disease is now one of the commonest fatal complications of diabetes. This 
is due to the fact that control of hypeiglycremia and ketosis by insulin has greatly 
prolonged life so that tlie vascular complications are becoming increasingly prominent. 
The gradual change in the natural history of diabetes over the past 20 3 ’ears has 
brought to light a specific form of renal involvement which is closely related to 
chronic vascular degeneration in other organs. This condition, first described by 
Kimmelstiel and Wilson in 1936 and namw by them intercapUlary glomerulosclerosit, 
is the commonest renal lesion in diabetes. Secondly, ischemic atrophy of the kidney 
tends to be very severe in the diabetic ; thirdly, ascending pyelonephritis may occur 
in a particularly intense form leading to meduUary necrosis. The diabetic patient is 
therefore particularly liable to these three forms of renal damage. In addition, 
other types of renal disease such as glomerulo-nephritis arc occasionally encountered. 


DIABEriC GLOXlERULOSCtEROSIS 

Incidence. — It is probable that diabetic gI<HneruIosclerosis occurs in 10 to 20 
per cent, of all cases. In long-standing diabetes, starting before the age of 15, tlie 
incidence is much higher and may rea^ SO per cent. Its occurrence is related to 
long duration of diabetes rather than to the age of the patient. Although it may be 
discovered -within a few years of the onset of glycosuria, the average duration of 
diabetes when the renal lesion first appears is about 10 years. Thus the majority of 
patients first present evidence of this rraal disorder in middle age. The inddence 
is higher in females than in males. Neither severity of diabetes nor insulin treatment 
play any essential r6Ie in its pathogenesis, since the lesion is found in patients who 
have never received insulin, and it is not uncommon in those who have a mild, easily 
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controlled diabetes %vith little or no tenden^ to ketosis. It would thus appear that, 
as with the other vascular complications of the disease, there is little relation between 
the inddcnce and severity of diabetic glomerulosclerosis on the one hand and the 
disturbance of carbohydrate metabolism on the other. Apart from these factors, 
nothing is known about the artiology of die process. 

Pa&ology. — ^As its name implies, diabetic glomerulosclerosis consists of a de- 
generation of the glomerular tuft. This takes the form of progressive hyalinisatlon, 
but it is possible to recognise several distinct histological features. The first is a 
nodular deposit of hyaline material in the glomerular tuft which resembles amyloid 
material but does not take amyloid stains ; this lesion is peculiar to diabetes. In 
addition the majority of affected glomeruli show a diffuse hyaline change which is 
seen to be an extension into the gfotnerulat tufts of a similar hyaline degeneration in 
the afferent arterioles. An identical, but much less conspicuous hyaline degeneration 
may result from senile atherosclerosis of the kidney. Thirdly, lipo-hyaline deposits 
and occasional capillary aneurj’sms occur tvithin the glomerular tuft and contribute 
to its disorganisation ; focal glomerular necroses may also be found, particularly if 
the blood pressure has been very high. It will be seen, therefore, that diabetic 
glomerulosclerosis is closely associated with severe degenerative changes in the arterial 
system of the kidney ; furthermore, the association is equally close wth severe athero- 
matous change elsewhere in the body, especially in the heart, brain and retina. Because 
of the severe ischamic atrophy the kidney U usually considerably contracted and the 
arteries are seen to he extremely prominent. 

Clinical Features.— Albuminuria may for a period of many years be the only 
manifestation of diabetic glomerulosclerosis. It is variable in amount and is not 
usually accompanied by inlammatory elements in tlie urinary deposit The further 
development of the cunlcal syndrome is due not so much to tne specific diabetic 
lesion, but to other complications resulting from generalised arterial degeneration. 
Hypertension, heart failure and progressive ischsmic damage to the kidney are the 
most important of these. Impairment of renal function is the rule, although its 
development is very gradual. In the later stages albuminuria increases to a degree 
which leads to a considerable reduction in the plasma protein level. When this 
occurs, and particularly when myocardial failure due to coronary disease supervenes, 
severe generalised osdema may appear. Hypertension is usually, but not invariably, 
present and is moderate in degree ; malignant hypertension is only rarely encountered. 
The final piaure is one of combined heart frilure and renal failure, and there is often 
severe mental disturbance due to cerebral vascular degeneration. Diabetic retino- 
pathy will be found in practically all patients ivith diabetic glomerulosclerosis, and 
diabetic peripheral neuritis, usually mild in degree, is also commonly present During 
the later stages of the disease it is not infrequently found that the insulin requirement 
falls. This is probably accounted for by the diminished food intake and restricted 
activity of the patient due to increasing incapaci^. 

Diagnosis. — ^When the usual invcstigatioos have excluded focal lesions such m 
calculus, tuberculosis, neoplasm, cystitis and pyelitis, chronic albuminuria in a diabetic 
patient is almost ccrtainfy due to oitercapdary glomcrofoscferosis widi zi^ddted 
renal isdizemic damage. The presence of retinopathy strongly supports the diagnosis 
as does evidence of arterial degeneration in other organs. TTiere is no specific test 
for the disease. The association with retinopathy is so dose that if renaj failure is 
discovered in a diabetic patient in the absence of retinal changes it is highly probable 
that some other form of kidney disease is the cause. 

Prognosis. — As already indicated, glomerular hyalinisatlon and ischasmic atrophy 
develop very slowly and albuminuria may be present for 10 years before the late 
complications supervene. The prognosis in fact depends rather more on the extent 
of vascular degeneration elsewhere in the body than on the presence of glomcrulo- 
sderosis. 
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Treatment. — Apart from control of the diabetes, treatment is the same as in 
other patients with chronic hypertensive renal disease {see Chronic Nepluitis, p, 1122) 


ACUTE MEDULLARY NECROSIS 

This is a severe suppurative pyelonephritis which leads to zonal necrosis of the 
renal medulla. 

Pathology. — This is the same as in pyelonephritis, except that necrosis of par- 
enchymal tissue occurs and muldple smailf abscesses may be formed. Severe active 

{ )yeltti3 is present. The necrosis is obvious to the naked eye as yellowish-white areas 
ying between the base of the rend pyramid and its papilla. There may be multiple 
necroses in different pyramids and one or both kidneys may be involved. Inter- 
capillaiy glomerulosclerosis is sometimes associated with medullary necrosis. 

Symptoms. — The symptoms may be those of acute pyelitis, but more commonly 
the condition trill be found in an elderly patient who becomes severely ill and is 
found in what appears to be dbbetic coma. The condition should indeed be suspected 
in any patient, especially a woman, who fails to recover from mma after diabetic 
ketosis IS contmlled. In such circumstances the urine should be examined for pus 
and oi^anisms. Renal calculus or urinary obstruction may be the underlying cause 
of ascending infection. Unless the condition responds to treatment oliguria develops 
and death occurs in uncmla. 

Treatment — Prophylaxis consists in dealing with renal calculi or any obstructive 
lesion of the renal traa which may be discovered in the diabetic patient. The presence 
of pyuria in a severely ill or comatose diabetic calls for prompt and ed’ecdve antibiotic 
therapy. Sensitivity tests should be carried out on the organisms cultured from the 
urine and streptomycin, cbloramphenicoloroxytetracydineshould be given according 
to the results. General therapeutic measures are the same as for acute pyelitis. 

THE CONTRACTED KIDNEY 

In the past, various terms have been applied to the contracted kidney but the 
jctiology and natural history of the process nave often been obscure. Contraction of 
the kidney is due to destruction of nephrons and the development of interstitial 
fibrosis. It will be obvious from the conditions already discussed that these changes 
may arise in many waj’s ; nevertheless there may be no previous history of renal 
disease. The clinical nmilfestations are those of renal failure and there are often 
no distinguishing features to indicate the nature of the primary lesion. The following 
are the common causes of contracted kidney. 

Chronic Type i Nepihutis. — Some of the smallest contracted kidneys result 
from the slowly progressive course of Type 1 nephritis. The disease may have been 
present for 30 or 40 years and in about half the cases there is no history of acute 
nephritis. The renal contraction is due to a combination of the original nephritis 
and of subsequent hypertensive damage. The fonner produces diSuse fibrosis and 
the latter focal scarring. The number of surviring nephrons may be extremely small 
so that only occasional hypertrophied glomeruli nith greatly dilated tubules are seen 
in each low power field. 

Chronic Type z Nephritis. — Renal contraction in this form of Bright's disease 
is usually only slight or moderate and is limited to those cases which run a slow course 
of 10 to 20 years. Renal failure is slow in devdopment and may be present as long 
as 5 years before symptoms of uneima appear. A malignant hypertensive termination 
is common in these cases. 

Chronic Pyelonephritis. — Some of the most contracted kidneys fall into this 
group. Broad zones of interstitial scarring lead to a coarse irregularity of the kidney. 
Contraction often affects the two kldn^ unevenly and one kidney may be reduced 
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to a fibrous remnant \^llUst the otlier !s greatly hypertrophied. In such cases of 
unilateral renal disease severe hyperten»on may be present and may progress to a 
malignant termination. The hypertrophied kidney may then show the characteristic 
histological changes of malignant nephrosclerosis. 

Congenital Renal Lesions. — Here again the kidneys may be extremely 
due to a failure of development (hypoplasia) as well as to Gbrotic contraction usually 
attributable to ascending jwelonephritis. This “ ascending contraction *’ is particu- 
larly prominent in cases of idiopathic dilatation of the renal tract. An unexplained 
feature of congenitally small kiefneys (described by Rose Bradford) is the absence of 
associated hypertension and cardio-vascular hypertrophy. Nevertheless severe hyper- 
tension occasionally occurs. 

Malignant Essential Hypertension. — As a rule, the kidneys are not contracted 
in this disorder owing to the rapidly progressive course. Occasionally, however, and 
particularly in older subjects, the disease may progress relatively slowly over the course 
of 3 or 4 years. There is often in these patients a preceding history of long-standing 
benign hypertension and a moderate to severe degree of renal contraction t^es place. 

Benign Essential Hypertension. — Renal contraction in this disorder is unusual 
but is seen in moderate degree when atheroma of the renal arteries is severe. The 
mechanism of contraction only differs from that of the senile arteriosclerotic kidney 
in the more extensive fatty hyaline degeneration of the arterioles, which gives a finely 
granular appearance to the surface due to subcapsular scarring. Obstruction of one 
renal artery by an atheromatous plaque may reduce tlie affected kidney to a fibrous 
remnant and this is one of the unilateral lesions which may lead to hypertension. 
In diabetes arterial degeneration is severe In the kidney, as in other organs, and some 
contranion of the kidney is likely. This will be all the greater if diabetic glomenilo- 
sclerosis is also present. 

Htdronetiirosis. — Obstructive lesions of any kind lead to pressure atrophy of 
the renal parenchyma and the renal substance may be reduced to a thin layer of 
fibrotlc tissue surrounding the hydronephrotic sac. ^MIe^e chronic ascending infec- 
tion has been present in the early stagey as in many cases of renal calculus, tlie kidney 
may be small and contracted with a minor degree of hydronephrosis. 

TRAUMATIC ANURIA AND ALLIED CONDITIONS 

Synonyms. — Acute Cortical Iscluemia; Acute Tubular Necrosis; Lower 
Nephron Nephrosis ; Crush Kidney ; Acute Focal Interstitial Nephritis. 

The clinical manifestations and renal histological changes in this disorder were 
first adequately studied in patients who received crushing injuries to the limbs during 
air-raids on London in the War of 1939-1945. The characteristic clinical feature is 
suppression of urine, and little structural damage may be found in the kidney except 
for focal areas of tubular necrosis. Since its first description the syndrome has been 
recognised as a sequel of a variety of widely differing reuological factors. Apart from 
crushing injuries it may follow prolonged application of tourniquet to a limb, any 
form of major surgical trauma, especially gall-bladder operations, obstetric shock, 
retroplacental hremorrhage, infected sbortion, other severe infections such as Weil’s 
disease and bladnvater fever, incompatible blood transfusion ; sulphonamide therapy 
and perhaps acute poisoning with heavy metals sudi as mercury and bismuth. 

Pathology. — ^There is a severe dysfunction of the whole nephron, glomerular 
filtration being inhibited or grossly diminished whilst tubular reabsorption is in 
abeyance. Histologically the only findings are occasional foci of epithelial necrosis 
in the distal convoluted tubules associated with slight inflammatory inflltratioD. 
Blood pigment casts may be present in the tubules. 

Symptoms. — Suppression of urine is the primary disorder and this leads to 
acute uremia with vomiting, drowsiness, muscular twitching and coma. Purpura 
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may appear, hypertension is slight or absent, but may develop in the later stages 
during recovery. Restoration of renal functtort may occur after severe oliguria lasting 
up to 3 vs’ecks. If the patient survives the acute stage, copious polyuria develops. 
This may, however, give a false impression of recovery of renal function, for the urine 
at first approximates in composition to glomcniiar filtrate. Since tubular rcabsorption 
is in abeyance, an output of many litres of urine may therefore correspond to only 
a fractional recovery of glomerular filtration and the blood urea may still continue 
to rise. There is a danger in this stage of excessive electrolyte depletion due to failure 
of tubular reabsorption; restoration of tubular concentrating power may not be 
complete for many months. 

Treatment. — During the stages of anuria and subsequent polyuria it is essential 
to maintain electrolyte and fluief balance, sim» over-hydration in the anuric stage 
carries a grave risk of fatal pulmonary tedema. Electrolyte depletion due to lack of 
tubular rcabsorption in the polyuric stage can be equally serious. Endogenous protein 
breakdown leads to accumulation of extracellular potassium in the absence of urinary 
excretion, and if this is excessive, death may occur from cardiac arrest. Potassium 
salts must therefore under no drcumstanccs be administered at this stage- Protein 
breakdown can be reduced by high carbohydrate diet and the esxtracellular potassium 
can, if necessary, be reduced by intravenous insulin or sodium loaded ion-cxchange 
resin. The following regime of treatment should be followed : 1 litre of 40 per cent, 
glucose is given daily by intra-gastric drip. If any urine is passed, an equal volume 
of extra water is added. If vomiting occurs, saline solution equivalent to that lost 
in the vomit is added. If vomiting persists, oral treatment is discontinued and 1 litre 
of 40 per cent, glucose is given intravenously by catheter via the saphenous vein into 
the mfertor vena cava. Half a million units of penicillin should be given daily intra- 
muscularly. A rise of scrum potassium above 6 m. £q/litre may be dealt with in 
the first instance by the injection of insulin two to three times daily when the blood 
sugar is above normal. If the rise in serum potassium continues, sodium sulphonie 
ion-exchange resin should be given orally (15 g. t.d.s.) or if this cannot be tolerated, 
30 e. daily per rectum. This form of conservative treatment has replaced the use 
of the arrifiaal kidney. In the stage of polyuria sodium depletion may occur, so that 
the fluid and electrolyte intake must be increased to compensate for the amount lost 
in the urine. 


TOXIC NEPHROSIS AND RELATED DEGENERATIVE 
RENAL LESIONS 

The term nephrosis means tubular epithelial degeneration ; consequently many 
unrelated conditions are included under this heading. The types of tubular degenera- 
tion are albuminous, lipoid, hyaline droplet and necrotising or fibrinoid. Amyloid 
nephrosis is a special type which is dealt with elsewhere (p. 1131). Lipoid nephrosis 
has already been desenbed under T^e 2 nephritis, and one fonn of necrotising 
nephrosis has been dealt with under Traumatic Anuria. 

Simple Nephrosis in which there is albuminous degeneration of the tubular 
epithelium occurs in febrile states and toxaemias. From the renal point of view it 
is of no clinical significance except that mild ^buminuria results. Sometimes heavy 
albuminuria is produced, for example, in hmatic failure due to acute yellow atrophy 
or IVeil’s disease ; nitrogen retention may develop in such patients but is probably 
extrarenal in origin. The term “ bepato-najal syndrome ’* has no specific meaning 
but is sometimes used for thb combination of liver disease and renal tubular nephrosis. 

Mercurial Nephrosis is a typical example of severe tubular degeneration associ- 
ated with chemical poisoning. Ingestion of mercuric salts or even therapeutic use 
of mercurial lotions may, in patients with idiosyncrasy, produce fatty, hyaline droplet 
and fibrinoid necrosis of the tubular epithelium, whidi later undergoes calcification. 
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Oliguria and hiematuria are produced, along with other manifestations of mercurial 
intoxication and fatal urzemia may result. In its clinical course and possibly in the 
development of the lesion this type of nephrosis is allied to that occurring in traumatic 
anuria. There is some evidence that organic mercurial diuretics may damage the 
renal tubules, but it is extremely rare. Bismuth poisoning may produce a etmilar 
picture to mercurial nephrosis but the renal damage is less severe. Other chemical 
poisons which affect the kidney are carbon tetrachloride and phosphorus ; they cause 
severe fatty degeneration of the tubules but the wliole nephron is probably affect^ 
since fatal uramia may occur. 

Eclamptic Nepheosis. — In fatal eclampsia severe tubular damage, including fatty 
and hyaline droplet degeneration, is found post mortem. Although this is referred 
to as a " toxmmia of pregnancy ’* it is more probable that the lesion is an acute ischamic 
one comparable to that seen in malignant hypertension or traumatic anuria. These 
changes, like other tubular degenerative lesions, are difHcult to relate to the clinical 
features and it is doubtful whether chronic renal damage results from this form of 
nephrosis. Peristent hypertension and albuminuria fouowing eo-called toxaimia of 
pregnancy usually indicate pre-existing renal disease or hypertension. Any effect 
cyesis may have on the course of these disorders is probably due to exacerbation of 
the hypertension wluch so frequently occurs about tl\e middle of pregnancy. 

Bilater-u, Cortical Necrosis is a rare renal complication of pregnancy. Although 
it occasionally occurs in male subjects without any obvious cause, it may result from 
chemical poisoning or severe infections such as malaria. In pregnancy it is usually 
associated with eclampsia or rctro-pIacental haemorrhage. Its pathogenesis is probablj' 
related to that of acute tububr necrosis (traumatic anuria^. The clinical picture is 
one of severe abdominal pain and anuria leading to rapidly fatal urxmia without 
hypertension. 

Other Foilms op NePireosis.—TubuIar degeneration occurs in gout secondary 
to deposits of sodium biurate crystals in the Interstitial Ussue. The common rend 
complication of gout is, however, a chronic *' interstitial nephritis ” ptobably due to 
associated essential hypertension. 

Myelomatosis is not infrequently complicated by severe renal damage. The picture 
is often a mixed one due_ to ascending nephritis or ischajmic changes. There is, 
however, a specific iesfon in myelomatosis consisting of tubular atrophy consequent 
on the formation of obstructive casts which are in some way related to Bence Jones 
protein. The glomeruli in such kidneys may be remarkably normal. 

NEPKROCALaNOSls. — has already been stated that calcihcation of the tubular 
epithelium may follow necrotic changes such as result from mercury poisoning. 
Similar epithelial calcification may be a late sequel of alkalosis due to severe vomiting 
or may follow traumatic anuria, sulphonamide anuria and myelomatosis. An entirely 
different type of nephrocalcinosis, so-called metastatic calcification, occurs in hyper- 
parathyroidism, la^e interstitial deposits being formed. Still another form is that 
occurring in hyperchloramic acidosis in children in which the primary defect is a 
failure of the proximal tubule to reabsorb bicarbonate. 

CONGENITAL ABNORMALITIES OF THE KIDNEY 

Many errors of development resulting in abnormalities of the shape or position 
of othenvise normal Wdneys are of little clinical importance. They are unlikely to 
give rise to symptoms or to progressive renal impairment, although there is evidence 
that such kimieys have an increased tendency to infection. Maldevelopment of tlie 
Iddneys leading to insufficient functioning nephrons may, without added infection, 
lead to renal bilure. The patholc^cal differendation of such kidneys from those 
•which are contracted as a result of dttomc atrophic pyelonephritis, or of vascular 
or ureteric occlusion early in life, may be extremely difficult if not impossible. The 
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recognition of a congenitally absent or insufficient kidney is ^entia] when nephrec- 
tomy is being considered as treatment of disease in the opposite kidney. 

Renal Agenesia. — ^Agenesia implies the complete absence of a kicmey. Bilateral 
agenesia is, of course, incompatible with survival. 

Renal Aplasia. — ^An aplastic kidney contains no renal tissue capable of normal 
function- Glomerular and tubular elements arc contained, perhaps with cysts, within 
a dense stroma of fibrous tissue and scanty smooth muscle, and the ureter is often 
not patent. Owing to the difficulty of distinguishing such anomalous structures from 
secondarily contracted kidneys there is a lack of evidence whether they can be respon- 
sible for the development of hypertension. 

Renal Hypoplasia. — Truly hypoplastic kidneys contain virtually normal nephrons 
in markedly reduced numbers. They are miniatures with reduced function com- 
mensurate with their size and are therefore unable to maintain life indefinitely if the 
condition is bilateral. The renal failure which develops is analogous to that occurring 
in experimental animals in which a large part of the renal tissue has been removed. 
Histologically, hypertrophy of the individual n^hrons and tubular dilatation are 
found. 

Hypoplasia may be one cause of the so-called “ Rose Bradford kidneys ” in 
children or young adults, pyelonephritis or glomerulo-nephritjs contributing to the 
picture of gross renal contraction in which areas of hypertrophied elements Stemate 
with dense interstitial fibrosis. A closely related group of very contracted kidneys is 
characterised by idiopathic dilatation of the urinary tract. The condition may be 
unilateral or bilateral and the bladder may be dilated. No organic cause of obstruc- 
tion is found in the majority of these cases but chronic pyelonephritis is an invariable 
complication. It is possible also that “ Rose Bradford kidneys ” may result from 
ascending infection of normal kidneys in early childhood or rn utero. In all these 
groups of gross renal contraction renal failure is prolonged and the symptoms of 
polyuria and polydipsia are particularly prominent. Osteodystrophy (renal rickets 
and dwarfism) may occur in association wim phosphate retention, acidosis, parathyroid 
hype^lasia and metastatic calcification. Hypertension is infrequent whilst very 
occasionally hypotension is associated with sodium depletion due to chronic acidosis. 

Congenital Polycystic Disease. — ^This condition is described on p. 1146. 


lardaceous disease 

Synonyms. — Amyloid or Waxy Kidney. 

Definition, — A pathological condition in which the blood vessels of the kidney, 
and in more advanced cases the tunica of the tubules and the interstitial tissue also, 
are the seat of waxy degeneration. 

Etiology. — This affection is now rarely met with. It attacks men more than 
women, and although occasionally seen in children it is more likely to occur in adol- 
escence and earlier adult life, being un<»mmon after 50 years of age. It is usually 
due to chronic suppuration, especially in bon^ chronic tuberculosis and syphilis. 
It rarely occurs in other chronic infections, but it has been described in severe rheu- 
matic heart disease, and a certain amount of amyloid change has sometimes been found 
post mortem in patients sufi’ering from chronic cardio-%’ascular disease and chronic 
nephritis in the absence of chronic suppuration. As it is a degenerative change it has, 
howet’er, more affinity with nephrosis than with nephritis. 

Patholo^. — Amyloid material or lardacein is a product of protein degeneration, 
and consists of protein linked tvith chondroitin-sulphuric add. The latter substance 
is a normal constituent of elastic tissue and caitilage. In uncomplicated cases the 
affected kidney has the appearance of a laq^ white kidney with a smooth surface 
and a capsule that strips easily. The organ b firmer tlian it otherwise would be. 
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On section, the cortex is thicker tliatt noifnal and has a yellowish white appearance; 
the glomeruli may be visible as minute translucent spots. The pyramias are dark 
red, in contrast to the pale cortex. If a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeniU stand out as maho^ny-brown spots 
and the vasa recta as brown streaks. In histological preparations stained with metnyl- 
violct, amyloid material takes a pink colour. The disease tends to appear first in the 
capillaries of some glomeruli, while others are normal, and its inadence b often 
partial within a single glomerulus. The alTcrent arterioles, vasa recta and capillary 
ple.\us are next afiFected ; in more adt'anced cases there is amyloid degeneration of 
the tunica propria of the tubules with amyloid deposits in tlie interstitial tissue. In 
most cases there is an associated nephritis. The kidney lesion is generally the most 
striking part of a widespread lardaceous degeneration which also involves tlie liver, 
spleen and intestine ; less commonly the blood vessels of the thyroid, suprarenals, 
pancreas, heart and brain may be auected as well. Occasionally only the kidney is 
impUcated. 

Symptoms. — ^The onset is insidious and the symptoms arc not likely to occur 
unless chronic suppuration has existed for at least 3 months. 

The urine is copious, of low specific gravity ^1'0Q3 to 1*010). The amount of 
albumin is variable; when abundant, hypoprotemxmia may result. The amount 
of urine and its specific gravity may also be affected by the presence and degree of 
coincident nephritis, and the state of the heart. Hyaline and granular casts arc present 
in the urine; casts staining brown with iodine are not e^’idence of amyloid disease, 
and may occur in other diseases of the kidneys. True waxy casts are not found. In 
later stages there is adema, with diminished excretion of urine. The blood pressure 
is not raised, nor is the left ventririe hypertrophied, unless there is coexistent chronic 
nephritis. 

Diagnosis.— The condition must be distinguished chiefly from Type 2 nephritis. 
The diagnosis of amyloid disease is made (I) when there is a sufficient cause in the 
past history or present condition, namely, chronic suppuration or syphilis; (2) on 
signs of lardaceous disease in otlier organs, such as enlargement of the liver or spleen 
and dorrlKES ; (3) on. confimutory evidence from special tests. The Congo Red 
test is based on absorption of the tlyc by amyloid material and its consequent removal 
from the blood stream and failure to appear in the urine after intravenous Injection 
of a known quantity of dye. The test is positive in 80 to 90 per cent, of cases. iVhen 
it is essential to be certain of the diagnosis (e.g. when a decision on surgical treatment 
of the primary infection must be made) drill biopsy of the liver will afford histological 
proof. 

Course and Prognosis. — ^This depends on that of the primary cause. If the 
latter is unchecked, the disease is slowly progressive and death occurs from exhaustion 
due to the original disease, or from unemia. Where the original disease can be cured, 
recovery may occur. Complete recovery of the kidneys is less likely than b recovery 
of the liver, spleen and intestines. Thb b probably due to associated nephritb. 

Treatment.— The treatment is that of the original disease. In suppuration of 
the bones or joints, empyema, etc., it is surgical ; but it must be recognised that in 
advanced cases surgical treatment may be too late, even though it b successful in 
eradicating the septic focus. In all cases fresh air and sunlight and a nourislung ^et 
are essential. Iron and cod-liver cnl should be given. Cases of syphilitic origin 
should be treated with appropriate antbyphilitic therapy. 


PYELITIS 

Definition. — Pyelitis b infiaimnation of the renal pelvis. When complicated by 
nephritis, the condition is termed pyelonephritb. 
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/Etiology. — Most cases are due to a blood-bomc infection of the renal pelvis. 
The pelvis may also be involved by ascendinjg infections — (c) via the lumen of the 
ureter when there is ureteral obstruction; it is probable that infection does not 
spread by this cliannel when the lumen is normally patent, (b) By way of the peri- 
ureteral l)7nphatics from local fod in lower parts of the urinary tract, such as the 
bladder, urethra, prostate, seminal vesicles and epididymis. Lastly, there is the 
possibility of direct spread of infection from the bowel, and by cross lymphatic channels 
from one kidney to the other. In those cases in which a pyelitis occurs secondary 
to appendidtis, cholecystitis, ulcerative olitis, etc., the spread of infection may be 
by the IjTnphatics or the blood-stream. 

Pyelitis is more common in females than in males. Its age incidence depends on 
the determining cause. Thus, it is common in female infants, as a result perhaps 
of urethral infection, to which they are more liable than male infants. It is not an 
uncommon compb'eation of pregnancy, occurring cspedally in the fifth month of 
gestation. It is common in males at a later age, associated with enlarged prostate and 
Q’stitis. 

In general terms any injury or disease of the renal pelvis, or any condition which 
interferes with the normal flow of urine, may be the determining cause of pyelitis. 
Thus it is a common complication of hydronephrosis from whatever cause. It often 
complicates stone in a kidney, tuberculosis of the kidney and new-grovvths of the 
renal pelvis. 

Pathology.— The mucous membrane of the pelvis is swollen, adematous and 
hyperatmic, and the submucous venules are engorged. WTicre there is obstruction, 
the pelvis is dilated and contains a slightly turbid or opalescent fluid. In these dreum- 
stanccs the ureter above the obstruction is dilated and tortuous and its walls arc 
thideened. The Udney is swollen and pale, from cloudy swelling, and in scv'erc cases 
there may be multiple small abscesses m the renal parenchjma. 

Bact. colt is by far the most common infecting micro-organism. Streptococci, 
staphylococci, gonococci and bacilli of the Proteus and typhoid groups may be found. 
The infecting micro-organism U readily recovered from the urine. 

Symptoms.— The clinical ^es of pyelitis differ greatly from one another, and 
the condition may be responsible for an acute fulminating illness or for chionic 
m alais e of indefinite nature. 

Local Symptoms. — Pain is the most important, especially as a diagnostic indica- 
tion in acute cases. It is a dull ache in the loin or flank, at first sUght and inter- 
mittent, later, or in other cases at once, constant and sometimes intense. Occasionally 
it takes the form of renal colic- At its onset the pain may be diffuse and abdominal. 
Increased frequent'’ and urgent of nucturition is the most common symptom. 
There may be strangury. 

General Symptosis. — In acute cases there may be sudden onset with rigors, 
vomiting, headache and the general constitutional disturbance of profound toazemia. 
These cases may simulate septiesmia ^in fact there may be septicremia), appendicitis, 
or, when associated with abdonunal distension, constipation and vomiting may even 
simulate intestinal obstruction. In other cases, with cerebral symptoms, meningitis 
may at first be difficult to exclude. 

In subacute cases, without marked pain or rigors, there is general malaise, fever, 
anorexia, wasting and a secondary anaemia associated with some degree of poly- 
morohonuclear leucccjlDsis (white blood countslO to 15,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, and 
intervening periods of fair health or general malaise. Fever is commonly present; 
in acute cases with rigors it may rise to 105^ or 106” F. In general the temperature 
is irregular, remittent or intermittent, varying between 102” and 104” F. in acute 
cases, and 100” and 102“ F. in subacute ca^. The pulse is raised in proportion to 
the temperature, and there is a corresponding slight increase in the respiration rate. 
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Of Other general symptoms constipation or diarrhcea frequently precedes the disease, 
and constipation generally accompanies it. ToMemia is often marked. 

Deep tenderness on palpation of the renal remon and the presence of infected 
urine are the diagnostic signs of the disease. There is some degree of abdominal 
rigidity, and it may be possible to detenninc enlaiBement and tenderness of the 
kidney. The urine is passed in small quantities at frequent intervals. It has the 
usual characters of febnle urine and is turbid. The turbidity or an opalescence is 
still present after filtration. When an appreciable quantity of pus is present it setties 
at the bottom of a specimen glass in a thldi whitish deposit. Examination of the 
deposit (catheter specimen in women) shows pus cells and epithelial cells from the 
urinary tract. There may be hsematuria. 

Bacteriuria . — In this condition bacteria are present in the urine in such quantity 
as to make it hazy to the naked eye, but there is little or no infiammatory reaction 
in any part of the urinary tract. Hence there are no localising symptoms and few 
pus cells. The urine when freshly passed has a hazy appearance. In a test-tube, 
when the tube is rotated, the urine has a “ satiny” appearance or shimmer. It is 
not cleared by filtration. It often has a fishy smell in Bact. eoK infection, and is 
ammoniacal in smell in Proteia infection. Its reaction is add, unless due to staphy- 
locoo»l or Froteut infection. It generally contains a trace of albumin, and often may 
contain a few white blood corpusdes and epithelial cells. A catheter specimen grovrn 
in broth, in dilutions of 1 ml., ml. and ml. urine in 10 ml. broth, gives a growth 
in all dilutions, and in Bact. coU infections there is generally a grov^h in greater 
dilutions. Streptococcal and staphylococcal infections are less common, but even 
when present they ate easily ovetlooked because the streplococd and some forpis of 
staphylococci are liable to be overerown by the Bact. eoU on culture. Thus, infec- 
tion by Streptococeui feecalii may be first recognised only after the BaeU coK infection 
has been eradicated by treatment. 

Diagnosis.— When there is fever and constitutional disturbance without local- 
ising signs or symptoms, the differential diagnosis is from those diseases which come 
in flieir early phases under the category of indeterminate fever. The diagnosis is 
established by examination of the urine. Pyonephrosis is diagnosed by the presence 
of a renal swelling. Calculus is recognised by its dinical features and by radiography. 
Perinephric abscess in its early stages Is not accompanied by pyuria or increased 
frequency of micturition. Cystitis is generally afebrile ; and it is accompanied by 
suprapubic discomfort and pam, particularly at the end of nucturition; the diagnosis 
can be established by cystoscopy. Urethritis b recognised by local tenderness, 
urethral discharge and the appearances on urethroscopy, and prostatitis by swelling 
and tenderness on rectal examination. 

Prognosis. — The usual outcome of uncomplicated pyelitis with efficient treat- 
ment is recovery in 5 to 10 days. Effident treatment depends on the use of the drug, 
namely a sulpnoxumide or penicillin, to which the infectiiw micro-organisms arc 
sensitive. When these remedies fail streptomycin may be effective within 24 or 48 
hours even in the presence of a complication such as one or more stones in the kidney. 
These new remedies have greatly diminished the risk of ascending suppurative 
nephritis, pyonephrosis or chronic pyelonephritis. 

Treatment. — Prophylaxis is important in nurseries and children’s hospitals, since 
there is evidence of spread of infection via the urethra in females. Here it is a question 
of deanliness. In general terms exposure to cold, over-fatigue and loose stools are 
to be avoided when there is susceptibility to Bact. colt infection of the urinary 
tract. 

A patient suffering from an acute attack is treated with rest in bed, fluids in 
large quantity, bowel function is regulated and sufEdent alkali is given by mouth 
to TnaWe the urine alkaline. In order to avoid diill the patient is nursed between 
blankets. Five to 6 pints of fluid are ^ven in every 24 hours in the form of water, 
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barley v.’ater, imperial drini, weak tea and thin soups. Milk may be dtrated, and as 
the temperature subsides diet is increased by the addition of starch, fruit and vege- 
tables. Bowels arc emptied w’ith an initial laxative followed by an enema if necessary. 
After this the action of the bowels is regulated with parafiia, magnesia or mild 
laxatives, such as liquorice powder, rhubarb or aloes. It is important to avoid 
habitual loose stools because this predisposes to urinary infection. A mixture 
containing 30 g. each of potassium citrate and sodium bicarbonate is given 
3-houTly until the urine is alkaline. Every specimen of urine passed is tested with 
litmus paper. ^Vhen the urine is alkaline the mixture U given at 4 or 6-hourly 
intervals, that is to say, in suffideot quantity to keep every spedmen of urine 
alkaline. 

The alkali treatment of Bert, colt infcctiona of the urinary tract is now orjy riven 
in the initial stage of the more acute cases, and even in these with increasing expenence 
of the efficacy of sulphonamide drugs in the treatment of urinary infections, one of 
these drugs is given as soon as the disease is diagnosed. Sulphacetamide is the drug of 
choice for Baci. colt infections, because of its low renal toxicity. It is readily absorbed, 
rapidly eliminated and is very soluble (much more so than sulphadiazine). Hence a 
high urinary concentration can be obtained with a relatively low blood level. In an 
acute case with high fever and a large fluid intake 1 g. is given 4-hourly. As soon as 
the temperature subsides and the fluid balance in the patient is restored to norma], 
the dose of sulphacetamide is reduced to one tablet 4-hourly and at the same time 
the fluid intake is limited to 2 pints in 24 hours. This treatment is giwn \mtil the 
urine is perfectly clear when freshly passed : it is then continued for a further 48 
hours. In a mild or chronic case the length of treatment is generally 5 to 6 days. In 
an acute case it may be considerably loogn. Forty-eight hours after the drug is 
stopped the urine U again examined bacteriologically. If the urine is still infected 
the diaraosb should be reconsidered. 

In me first place the infection may be a complication of concealed disease of the 
urinary tract, such as calculous disease, tuber^osis, neoplasm, enlarged prostate 
•with residual urine or hydronephrosis. Chronic pvelonephritis, cspedally if of long 
standing, may resist sulphonamide therapy. Rarely a persistent infection may be a 
complication of organic disease of the digestive trac^ such as chronic appendicitis, 
espedally if the right ureter b involved, diverticulosb or even cholecj’stitb. In any 
case of urinary infection that b resistant to treatment or presents any unusual symptom, 
a detailed investigation of both urinary and digestive tracts is required in order to 
determine or exclude a change in structure which may be the underlying and deter- 
mining cause of the uriruiry mfection. 

In the second place, when the Bact. coK infection has been cleared by sriphonamidc 
treatment, a residual infection wHth Str. Jaealis or staphylococcus may be found. It 
b important to clear the urine of these residual infections because tKey may deter- 
mine a return of Bact. coli infection. Mandelix may be used for Slr.JacaUs infection. 
The routine b to give ammonium or caldum mandelate gr. 45 in solution (2 g.) 
with 2 oz. of •water four times in 24 hours. Fluid intake is limited to 32 oz., which 
together with the medicine makes a total intake of 2 pints. Every specimen of urine 
passed b examined as to its pH, which must be 5 to 5*1, and sufficient ammonium 
chloride b adminbtered by mouth to produce the required urinary pH. 

FenidlUn given intramuscularly b almost wholly excreted in the urine where a 
high concentration b therefore attrined. Penicillin b no%v used for staphylococcal, 
Str.facalis and Protetu infections of the urinary tract, as also in the unusual cases in 
whi^ the Bad. coU b pemdllin sensitive. Penicillin has therefore displaced sulpha- 
thiazole in the treatment of staphylococcal infections and mandclic add in ffie treat- 
ment of Str. facalis infections. An average dose is 20,000 units 6-hourJy throughout 
the 24 hours. It is probable that the most effective treatment for Gram-negative 
badllary infecdons of the urine will prove to be streptomycin, given intramuscularly 
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4-hourIy in a dose of 0-5 g.. namely 3 g, daily for 2 days. With further experience 
smaller doses may be found effective, and 2 days’ treatment may prove sufficient. 

In the uncommon fulminating cases xrith unilateral suppurative nephritis, nephrec- 
tomy may save the patient's life. 


CHRONIC PYELONEPHRITIS 

It has already been stated that infection may spread from the renal pelvis into the 
kidney substance and produce pyelonephritis. The recomition of this extension is 
difficult in the early stages because renal involvement is focal so that the diagnostic 
signs of nephritis are alwent. In severe cases of pyelitis, however, a slight degree of 
tEocma and Inrpertension may be observed. A further pointer to the diagnosis is the 
persistence of albuminuria w nen the pyelitis has been effectively treated and pus and 
organisms are no longer found in the urine. In chronic pyelitis, particubrly when 
there are recurrent attacks over a period of years, the presence of clunnic pyelo- 
nephritis is strongly presumptive. An acute ascending infection, particubily when 
drainage is defective, as in neurogenic retention of unne, may lead to suppurative 
pyelonephritis tvith the formation of multiple small abscesses. Fever and toxsmia 
are severe, and in such cases pyuria may persist in spite of antibiotic therapy. A 
particularly intense and often fatal ^pe of suppurative pyelonephritis occurs in 
diabetes and, especially in elderly patients, extensive medullary necrosis may be 
produced (see p. 1127). 

The partiewar importance of chronic pyelonephritis lies in the fact that it may 
persist and progress aiter the pelvic Inflammation ^ subsided. Gradual destruction 
of the renal parench^a continues over a period of manv years, usually in the absence 
of svmptoms, and the clinical course resembles very closely that of chrortic Type 1 
nephrite. The similarity is further enhanced by the observation that a large pro- 
portion of patients presenting with this condition in its late stages give no history of 
acute pyelitis. The incidence of this form of^ the disease is muchlugher in women 
than in men, which suggests tliat sub-clioicu pyelitis may possibly have occurred 
during pregnancy at some time in the past. 

Pathology.— Pyelonephritis is an interstitial inflammation of the kidney which 
leads to fo^ scarring and destruction of nephrons extending upwards from the 
medulla to the cortex. Involvement of the kidney may be irregular, so that scarring 
may be confined to a single area, or may inv'oh'e broad rones throughout the substance 
of the kidney. This leads to the characteristic ** rat-bitten ” appearance of the outer 
surface which is deformed by broad sunken scars. While both kidneys may be in- 
volved to a similar extent, p^Ioncphritis is usually more marked in one kidney than 
in the other and there may be gross inequali^ in size. Not infrequently one kidney 
alone Is involved, the other showing compensatory hypertrophy. It is Iiighly probable 
that local obstructive lesions such as have been discussed under acute pyelitis are 
responsible for this uneven distribution. Obstruction is also indicated by the presence 
of some degree of hydronephrosis, although this may be slight. Microscopically 
there is in many cases little evidence of active pyelitis, but some d^ree of sub-pelvic 
fibrosis is usually seen. In the renal substance areas of scarring with dense round- 
cell infiltration alternate with normal kidney tissue. In the fibrotic zones the tubules 
are atrophied and, characteristically, groups of surviving tubule are seen in the cortex, 
distended with hyaline material and presenting an appearance resembling thyroid 
tissue. The glomeruli in the affected zones show ischsEmic atrophy, with hyaline 
thickening of Bowman’s capsule; aggr^tes of completely hyaliniscd glomeruli in 
the shru^en areas of tlie cortax are typicaL Occasional^, glomeruli in the less 
affected areas show great dilatation and wavy distortion of Bowman’s capsule, the 
capsular space being filled with albuminous material. In severely scarred kidneys 
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medium and large arteries are often pipminent and show obliterative endarteritis. 
Arteriolar changes are inconspicuous except in those rare cases which are complicated 
by malignant hypertension. 

Symptoms. — There may be no symptoms in chronic pyelonephritis until atten- 
tion is drawn to the condition by the demopment of ursmia or hypertensioru Alter^ 
natively there may be recurrent attacks of pyelitis or cystitis. High blood pressure 
b not a common or prominent feature of chronic pyelonephritis; nevertheless in 
some cases severe hypertension b observed and may progress to the malignant phase. 
This complication b occasionally seen in unilateral disease. It b difficult to say why 
only a minority of patients with pyelonephritis develop hypertension but there b a 
possibility that some other factor such as a congenital obstructive lesion of the kidney, 
or even a constitutional tendency to hypertension may be responsible. Aibuminuna 
is usually present throughout the course of pyclonephritb, the urine may also contain 
pus and bacteria, but in many cases the ascending infection has resolved and pyuria 
13 absent; occasionally the urine may even be free from albumin. A diagnosb pf 
essential hypertension b then likely to be made and the underlying condition b only 
revealed when intravenous pyelography shows dbtortion of the renal calyces or evid- 
ence of renal contraction. In the absence of hypertension, uremia may be so pro- 
tracted in chronic pyelonephritis that osteodystrophy with metastatic calcification 
occurs. In very rare cases chronic addosb leads to severe sodium depletion and 
hypotension fso-caiied salt-losing nephritb), so that the clinical picture may closely 
resemble Adobon’s disease. 

Diagnosis.— 'Persbtent albumiouiia associated Vbith renal impairment, with a 
past hbtory of attacks of pyelitis, will suggest the diagnosb. M^y patients with 
other forms of Dright’s dbease develop urinary tract infection, however, so that there 
will often be an element of doubt In the late stages the presence of uremia with 
little or no hypertension should bring to mind the pos$ib0ity of chronic pyelo; 
nephritb. Intravenous pyelography should not be carried out if there U impaired 
concentrating power since concentration of the radio-opaque solution b also defective, 
Retrograde pyelography may show dbtortion of the rer^ calyces but this investigation 
b hardly justed in the presence of renal insufficienigr. 

Prognosb. — ^This depends on the extent of the lesion, i,e. whether it b unilateral 
or bilateral and on the effectiveness with which active urinary tract infection can be 
controlled. In established bilateral dbease progress b ve^ slow, largely due to the 
absence of severe hypertension, and the patient may continue in good health for 10 
or 20 years before uraania develops. Even the stage of renal insufficiency tends to 
be protracted and consequently a long period of ill health must be expected in the 
later stages of the ffisease. 

Treatment. — Active infection of the urinary tract should be treated as described 
under pyelitis. Nephrectomy should he considered in unilateral pyelonephritb 
and particularly if hypertension is present. Many cases have been reported where 
nephrectomy has been a life-saving measure aftor the hypertension had entered 
the malignant phase, i.e. when papUlosdcma had developed, ^yhen renal failure 
develops, treatment b that described for the corresponding stage of chronic Type 
1 nepluids. 


PERINEPHRITIS AND PERINEPHRIC ABSCESS 

Suppurative perinephritis may be due to blood-stream infection when the invading 
organism is usually Staphyhcoccuj fye^enes^ or it may arise from direct extension 
of local suppuration, the invading organism being a member of the colifonn group 
or other bowel pathogen. 

.Etiology and Pathology. — Blood-stream mf^ction may follow injury, but more 
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4-hourly in a dose of 0-5 g., namely 3 g. daily for 2 daj^. With further experience 
smaller doses may be found effective, and 2 days’ treatment may prove sulEaent 
In tlie uncommon fulminating cases with unilateral suppuradvc nephritis, nephrec- 
tomy may save the patient’s life. 


CHRONIC PYELONEPHRITIS 

It has already been stated that infection may spread from the renal pelvis into the 
kidney substance and produce pyelonephritis. The recognition of this extension is 
difficult in the early stages because renal involvement is focal so that the diagnostic 
signs of nephritis are absent. In sc\-ere cases of pyelitis, however, a slight d^ee of 
cedema and hwertension may be ol»erved. A furffier pointer to ffic diagnosis is the 
persistence of albuminuria when the pyeliris has been effectively treated and pus and 
organisms are no longer found in the urine. In chronic pyelitis, particularly when 
there are recurrent attacks over a period of years, the presence of chronic pyelo- 
nephritis is strongly presumptive. An acute ascending mfection, particularly when 
drainage is defective, as in neurogenic retention of urine, may lead to suppurative 
pyelonephritis mth the formation of multiple small abscesses. Fever and toxxmia 
are severe, and in such cases p 3 'ufia may persist in spite of antibiotic therapy. A 
particularly intense and often fatal type of suppurative pyelonephritis occurs in 
diabetes and, especially in elderly patients, extensive medullary necrosis may be 
produced (see p. 1127). 

The particular importance of chronic pyelonephritis lies in the fact that it wy 
persbt and progress alter the pelvic inflammation has subsided. Gradual destruction 
of the renal parenchyma continues over a period of many years, ustially in the absence 
of syrnptoms, and the clinical course resembles very closely that of chronic Type 1 
nephritis. The similarity is further enhanced by the observation that a large pro- 
portion of patients presenting with this condition in its late stages give no histoiy of 
acute pyelitis, 'fbe incidence of this form of^ the disease is much nigher in vromcn 
than in men, which suggests that sub-clinlcu pyelitis may possibly have occurred 
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medium and large arteries are often prominent and show obliterative endarteritis. 
Arteriolar changes are inconspicuous except in those rare cases which are complicated 
by malignant hypertension. 

Symptoms. — ^Tbere may be no ^rmptoms in chronic pyelonephritis until atten- 
tion is draViTt to the condition by the development of uremia or hypertension. Alter- 
natively there may be recurrent altatis of pyelitis or cystitis. High blood pressure 
is not a common or prominent feature of chronic pyelonephritis; nevertheless in 
some cases severe hypertension is observed and may progress to the malignant phase. 
This complication is occasionally seen in unilateral disease. It is difhcule to say why 
only a minority of patients with pyelonephritis develop hypertension but there is a 
possibility that some other factor such as a congenital obstructive lesion of the kidney, 
or even a constitutional tendency to hypertension may be responsible. Albuminuria 
is usually present throughout the course of p)felonephriti3, the urine may also contain 
pus and bacteria, but in many cases the ascending infection has resolved and pyuria 
is absent ; occasionally the urine may even be free from albumin. A diagnosis pf 
essential hypertension is then likely to be made and the underlying condition is only 
revealed when intravenous pyelography shows distortion of the renal calyces or evid- 
ence of renal contraction. In the absence of hypertension, ursmia may be so pro- 
tracted in chronic pyelonephritis that osteodystrophy with metastatic calcification 
ocrurs. In very rare cases chronic addosb leads to severe sodium depletion and 
hypotension fso-called salt-losing nephritis), so that the clinical picture may closely 
resemble Addison’s dbease. 

Diagnosis.— Persistent albuminuria associated with renal impairment, with a 
past histoiy of attacks of pyelitis, will suggest the diagnosis. Many patients with 
other forms of Brieht's disease develop urinary tract infection, however, so that there 
^YUI often be an element of doubt. In the late stages the presence of ursmia tvith 
little or no hypertension should bring to mind the possibility of chronic pyelo- 
nephritis. Intravenous pyelography should not be carried out if there is impaired 
concentrating power since concentration of the radio-opaque solution is also defective. 
Retrograde pyelography may show distortion of the renal calyces but this investigation 
is hardly justified in the presence of renal insufficien<y. 

Prognosis, — This depends on the extent of the lesion, i.e, whether it is unilateral 
or bilateral and on the effectiveness with which active urinary tract infection can be 
controlled. In established bilateral disease progress is ve^ slow, largely due to the 
absence of severe hypertension, and the patient may continue in good health for 10 
or 20 j'ears before unenua develops. Even the stage of renal insufficiency tends to 
be protracted and consequently a long period of ill health must be expected in the 
later stages of the disease. 

Treatment. — Active infection of the urinary tract should be treated as described 
under pyelitis. Nephrectomy should b« considered in unilateral pyelonephritis 
and particularly if hypcrtensMjn is present, hlany cases have been reported where 
neptuectomy has been a life-saving measure after the hypertension had entered 
the malignant phase, i.e. when paptiloedema had developed. \Vhen renal failure 
develops, treatment is that descr^d for the corresponding stage of chronic Type 
1 nephritis. 


PERINEPHRITIS AND PERINEPHRIC ABSCESS 

Suppurative perinephritis may be due to blood-stream infection when the invading 
organism is usually Staphylococcus pyogenes i or it may arise from direct extension 
of local suppuration, the invading organism being a member of the coliform group 
or other bowel pathogen. 

JEtiology and Pathology. — Blood-stream infection may /oUmy injury, but more 
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4-hourly in a dose of 0-S g., namely 3 g. daily for 2 days. With further experience 
smaller doses may be found cffcctis'c, and 2 days’ treatment may prove sufficient 
In the uncommon fulminating cases nith unilateral suppurative nephritis, nephrec- 
tomy may save the patient’s life. 


CHRONIC PYELONEPHRITIS 

It has already been stated that infection may spread from the renal pelvis into the 
kidney substance and produce pyelonephritis. The recognition of tlus extension is 
difficult in the early stages because renal involvement is focal so that the diagnostic 
signs of nephritis are absent. In severe cases of pyelitis, however, a slight degree of 
cedema and hypertension may be observed. A further pointer to the diagnosis is the 
persistence of albuminuria when the pyelitis has been effectively treated and pus and 
organisms are no longer found in the urine. In chronic pyelitis, particularly when 
there are recurrent attacks over a period of years, the presence of chronic pyelo- 
nephritis is strongly presumptive. An acute ascending infection, particularly when 
drainage is defective, as in neurogenic retention of urine, may lead to suppurative 
pyelonephritis with the formation of multiple small abscesses. Fever and toxxmia 
are severe, and in such cases pyuria may persbt in spite of antibiotic therapy. A 
particularly intense and often fatal ^pe of suppurative pyelonephritis occurs in 
diabetes and, especially in elderly patients, extensive medullary necrosis may be 
produced (see p. 1 127). 

The particular importance of chronic pyelonephritis lies in the fact that it may 
persist and progress atcer the pelvic inflammation nas subsided. Gradual destruction 
of the renal parenchyma continues over a period of many years, usually in the absence 
of symptoms, and the clinical course resembles very closely that of chronic Type I 
oepnritis. The similarity Is furtlier enhanced by the observation that a la^ pro- 
portion of patients presenting vvith this condition in its late stages give no hlstoiy of 
acute pyelitis. The inddence of this form of, the disease is much higher in women 
than in men, which suggests tlist sub-clinicu pyelitis may possibly have occurred 
during pregnancy at some time in the past 

Pathology.-— Pyelonephritis is an interstitial inflammation of the kidney whidi 
leads to focal scarring and destruction of nephrons extending upwards from ffie 
medulla to the cortex. Involvement of the kidney may be irregular, so that scarring 
may be confined to a single area, or may involve broad zones throughout the substance 
of the kidney. This leads to the characteristic “ rat-bitten " appearance of the outer 
surface which is deformed by broad sunken scars. Wlule both kidneys may be In- 
volved to a similar extent, pyelonephritis is usually more marked in one ’ , •' ^ 

in the other aod there may be gross inequality in size. Not infrequently one kidn^. 
alone is involved, the other showing compensatory hypertrophy. It is highly probafa?^ 
that local obstructive lesions such as have been discussed under acute pyelitis a^;'' 
responsible for this uneven distribution. Obstruction is also indicated by tne prcsc. 
of some degree of hydronephrosis, although this may be slight. M' ■ , ’ / 

there is in many cases little evidence of active pyelitis, but some degree of s * ^ ' 
fibrosis is usually seen. In the renal substance areas of scarring with dense • 
cell inflltration alternate with normal kidney tissue. In the fibrotic zones the 
are atrophied and, characteristically, groups of surviving tubules are seen in •’ 
distended with hyaline material and presenting an appearance resembling th 
tissue. ^ The glomeruli in the affected zones show ischzmic atrophy, with 
thickening of Bowman’s capsule; aggregates of completely hplinised g’ 
the shrunken areas of tlie cortex are ^icd. Occasionally, glomeruli in 
affected areas show great dilatation and wavy distortion of Bowman’s . 
capsular space being filled with albuminous material. In severely scarred 
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medium and lai^e arteries arc often prommcnt and sho»v obliterative endarteritis. 
Arteriolar changes arc inconspicuous except ia those rare cases which arc complicated 
by malignant hypertension. 

Symptoms. — There may be no qrmptotns in chronic pyelonephritis until atten- 
tion IS drawn to the condition by tljc development of uncmia or hypertensiom Alter- 
natively there may be recurrent attadss of pycUtls or cystitis. High blood pressure 
is not a common or prominent feature of chronic pyelonephritis ; nevertheless in 
some cases severe hypertension is observed and may progress to the malignant phase. 
This complication is occasionally seen in unilateral disease. It is difficult to say why 
only a minority of patients with pyelonephritis develop hypertension but there is a 
possibility that some other factor such as a congenital obstructive lesion of the kidney, 
or even a constitutional tendency to hypertension may be responsible. Albuminuria 
is usually present tliroughout the course of pycloncphritb, the urine may also contain 
pus and bacteria, but in many cases the ascending infection has resolv'cd and pj'uria 
is absent; occasionally the urine may even be free from albumin. A diagnosis pf 
essential hypertension is then likely to be made and the underlying condition is only 
revealed when intravenous pyelography shows distortion of the renal calyces or evid- 
ence of renal contraction. In the absence of hypertension, urxroia may be so pioz 
tracted in chronic pyelonephritis that osteodystrophy with mctaswtic calcification 
occurs. In very rare cases chronic acidosis leads to severe sodium depletion and 
hypotension fso-called salt-losing nephritisX so that the clinical picture may dosely 
resemble Addison’s disease. 

Diagnosis.— Persistent albuminuria associated with renal impairment, with a 
past history of attacks of pyelitis, will suggest the diagnosis. Many patients irith 
other forms of Bright’s disease develop urinary tract infection, however, so that there 
will often be an clement of doubt In the late stages the presence of urxmia with 
little or no hypertension should bring to mind the pos$jbiiit)[ of chronic p^-elo- 
nephritis. Intravenous pyelography should not be carried out if there is impaired 
concentrating power since concentration of the radio-opaque solution is also defective. 
Retrograde pyelo^phy may show distortion of the renal calyces but this investigation 
is haraly jusufied in the presence of renal insofndem^. 

Prognosis.— This depends on the eaient of the lesion, i.e. whether it is unilateral 
or bilateral and on the effectiveness with which active urinary tract infection can be 
controlled. In established bilateral disease progress is vep' slow, largely due to the 
absence of severe hypertension, and tiie patient may continue in good healUi for 10 
or 20 years before unemia develops. Even the stage of renal Insufficiency tends to,,<'' 
be protracted and consequently a long period of ill health must be expected in the ‘ ' 
later stages of the disease. 

Treatment. — ^Active infection of the urinary tr»ct should zi. d-.._ • 

under pyelitis, i'iephrectoroy ahou*d-^bc taihsidered ia unilateral pyeh wj.*'’ 
and particularly if hypertenrion' is 'present. Many cases liavc been reported ’ 
nephrectomy has been a Ufe-8a%ing measure after the hjpertension had 
the malignane phase, f.e. when papillmdcma had developed. When renal '' 
develops, treatment is that described for the correspondirig stage of chronic T^ , 

I nephritis. 


PERINEPHRITIS AND PERINEPHRIC ABSCESS 

Suppurative perinephritis may be due to blood-stream infection when the u. ' '* 
organism Is usually Staphybcocau pyogenes', or it may arbe from direct extension 
of local suppuration, the mvading organism being a member of the coliform group • 
or other bowel pathogen. L 

Etiology and Pathology. — ^Blood-stream mfection may follow injury, but more 
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frequently results from boils, carbimdes and tonsyiitis, or complicates an acute 
sp«ific fet-cr. J. Ko^ has shown etp«iinentally tliat intravenous injection of staphy- 
lococci is followed by their excretion in the urme after an inten-al of 4 to 6 hours. 
In the process of exwetion, according to Koch, thejf may give rise to multiple oirtical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical lymphatics, 
may gain access to the perinephric tissues and there cause abscess formatiop. In 
these drcumstances perinephric abscess is an eacarople of staphyloMccal pysmia with 
single metastatic abscess formation. Perinephritis by dirert extension may complitate 
suppuration in the neighbouring argaiu, such as the kidney, liver, gall-bladder or 
appendix. It may be secondary to caries of the spine. In other cases the infection 
may be carried by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 

Symptoms.— The onset is generally gradual. It is characterised by fever and 
malaise as in typhoid fever, 'niere may Be no local symptoms for the first 7 to 14 
days, and dunng this period there is increasing toxiemia, general abdominal dis- 
comfort or pain, slight fullness and resistance, with deep tenderness, in the affected 
loin. As the abscess forms, pain and tenderness increase, there is induration and, 
later, redness of the skin and tedema in the lumbar region. The tumour first tends 
to spread backwards, obliterating the normal hollow in the loin, and then as pus 
coUtets it may spread forwards, fonrung a tender tumour palpable from the front. 
In its relations to the colon it resembles a renal tumour, but does not move with respira- 
tion. There is resistance or rigidity of the abdominal wall on the affected side. 
There is an increasing polj’morphonuclear leucocytosis up to 20,000 or even 40,000. 
The urine is “ febrile”’ in cliaracter, containing a trace of albumin and perhaps a few 
white blood corpuscles ; it does not contain pus, unless the kidney itself is involved, 
but hxmaturia may occur. In some cases the disease runs an acute course, and there 
may be rigors at an early stage. 

OiagQosis.— Before localising signs appear the disease may be mistaken for 
riphoid fever, malaria or septic endocarditis. The blood examination is important 
mr the purpose of excluding malarial parasites; leucocytosis is against typhoid fever, 
and when above 15,000 is to general against infective endocarditis. Absence of 
agglutination of micro-organisms of the ^hoid group is further evidence. 

When the tumour exists it has to be mstioguished from a renal tumour or pyo- 
nephrosis. Renal and adrenal growths may accompanied by fever, but do not 
usually give the general symptoms of suppuration ; they tend to extend forwards 
rather than backwards, and induration of the tissues is absent. Pyonephrosis causes 
symptoms of suppuration and a tender swelling, but the tumour is drjmmscribe^ 
moves with respiration and does not cause any bulging in the lumbar region. Pyurf 

ihat I6cal obsfi^ctive “™P®*'^*^-b''^riisease and even of myositis as datin' 

resDonsiW,.f..-.i.:- ^ such as have u-j.:. in 
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an operation is performed and the pus eracuated, penidllin being instilled into the 
abscess cavity. 


TUBERCULOSIS OF THE KIDNEY 

Smalt grey tubercles are frequently found scattered through the kidneys in persons 
who die of acute miliary tuberculous ; the kidney disease, however, scarcely affects 
the clinical aspect of the case, and this form of renal tuberculosis will not be a)n- 
sidered here. Further, in patients who die of pulmonary tuberculosis it is not un- 
common to find tuberculous fod in the kidneys post mortem, although there was 
no indication of their presence during life. 

Clinical renal tuberculosis is cither the fibro-caseatiog form of the disease, or it 
is tuberculous hydmnephrods. In either case, the tuberculous infection is generally 
primary in the kidney m so far as its dinical expression is concerned, 

Etiology. — It is more common in women man men. The maximum age indd- 
ence is in the third and fourth decades ; the disease is uncommon in the young and 
rare in the old. At an early stage the disease is unilateral. In the majority of cases 
the tubercle badlU are carried to the kidney fay the blood-stream from a tuberculous 
focus, such as a caseating lymph gland. Recent experimental work has shown that 
bacteria do not ascend in the lumen of the ureter unless it is diseased, when the infec- 
tion may spread by direct extension in its walls. Infection may also reach the kidney 
via the Jymphadcs in a proportion of cases. The path of infection is by way of the 
ureteric lymphatics, and it is probable that in pelvic tuberculosis, for example, tuber* 
culous prosutltU, may spread to the kidney by this route. There is also reason to 
think that tubercle bacilli from a diseased kidney may infect the opposite healthy 
kidney by the same lymphatic path, the badlli first travelling in the urine and walls 
of the ureter from the diseased kidney and causing disease of the bladder, and then 
traveUiflg from the bladder by way of the ureteric lymphatics to the sound kidney. 
On the other hand, there is a shorter path for infection from one kidney to another 
by the para-aortic lymphatic system. Since the disease in the other kidney takes the 
same austandcsl form ss it originsilfy had in the kidney first affected, it is ptobable 
that, if the first is due to a blood-borne infection, so is the second. Vesical tuberculosb 
is, as a rule, secondary to infection elsewhere in the urino-genital system commonly 
in the kidneys. 

Pathology, — ^The initial lesion is in the cortex, or one of the pyranuds, and it 
consists of one or more tubercles. The morbid process spreads by destruction of 
kidney tissue ; there is caseation in the centre of the lesion, inflamm atory reaction, 
with mtense small-cell infiltration, giant-cell fonnation and more or less fibrosis at 
the periphery. The lesion also spreads by the deposition of tubercles at a dbtance ; 
these are scattered through the cortex, singly or in groups. Extension through the 
capsule b uncommon, but extension to the renal pelvb is frequent. Complete destruc- 
tion of one or more pyranuds may occur, or the dbease may spread and involve one 
or more calyces or the entire pelvb. “nie resulting mfiltiation and dcatridal contrac- 
tion may lead to hydro- or pyonephrosb. The disease tends to extend down the ureter, 
and the bladder is commonly imected at an early stage. Secondary infections may 
lead to metastatic abscesses in the kidn^ and ultimately to destruction of the whole 
organ. 

Symptoms. — Frequency of imcturitlon b often the earliest symptom; it is first 
notiad by day and later at night. Urgen^ and painful micturition develop next 
and are due to tuberculous cystitis. The urine may show no other abnormality than 
a trace of alburmn at an early stage; diaractcrbtically it b pale and a little turbid 
from the presence of pus ; it is aad in reaction, it may contain a few renal celb, and 
it b sterile on culture. By appropriate staining tuberde badlli may be demonstrated 
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frequently results from bolls, carbuncles and tonsillitis, or complicates an acute 
specific fever. J. Koch has shown experimentally that intravenous injection of staphy- 
iococci is followed by their excretion in the urmc after an interval of 4 to 6 hours. 
In the process of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical lymphatics, 
may gain access to the perinephric tissues and there cause abscess formation. In 
these circumstances perinephric abscess is an example of staphylococcal pyamia with 
single metastatic abscess formation. Perinephriris by direct extension may complicate 
suppuration in the neighbouring organs, such as the kidney, liver, gall-bladder or 
appendix. It may be secondary to caries of the spine. In other cases the Wccuoa 
may be carried by lymphatics from a focus in or around the bladder, rectum or female 
pclric organs. 

Symptoms. — The onset is generally gradual. It is characterised by fever and 
malaise as in typhoid fever. There may be no local symptoms for the first 7 to 14 
days, and during this period there is jncreaslng toxxmia, general abdominal dis- 
comfort or pain, slight fullness and resistance, with deep tenderness, in the affected 
loin. As the abscess forms, pain and tenderness increase, there is induration and, 
later, redness of the akin and cedema in the lumbar region. The tumour first tends 
to spread backwards, obliterating the normal hollow in the loin, and then as pus 
collects it may spread forwards, forming a tender tumour palpable from the front. 
In its relatioris to the colon it resembles a renal tumour, but does not move with respira- 
tion. There is resistance or rigidity of the abdominal wall on Ae affected side. 
There is an increasine polymorphonudear Icucocytosis up to 20,000 or even 40,000. 
The urine is " febrile^' m character, containing a trace of albumin and perhaps a few 
white blood corpuscles ; it does not contain pus, unless the kidney itself Is involved, 
but hamiaturia may occur. In some cases the disease runs an acute course, and there 
may be rigors at an early stage. 

Diagnosis.— Before loc^ising signs appear the dbease may be mistaken for 
typhoid fever, malaria or septic endocarditis. The blood ezaraination is important 
for the purpose of excluding malarial parasites ; leucocytosb is against typhoia fever, 
and vvhen above 15,000 is in general sgainst infective endocarditis. Absence of 
agglutination of micro-organisms of the typhoid group is fuller evidence. 

When the tumour exists it has to be oistinguished from a renal tumour or pyo- 
nephrosis. Renal and adrenal growths may accompanied by fever, but do not 
usually give the general symptoms of suppuration ; they tend to extend forwards 
rather than backwards, and induration of the tissues is absent. Pyonephrosis muses 
symptona of suppuration and a tender swellmg, but the tumour is arcutnsoibed, 
moves with respiration and does not cause any bulging in the lumbar region. Pyuria 

The diagnosis from caries of the spine, flip disease and even of nworitis as dbtinct 
from perinephritis may be difficult. Since pennCphnds in itselT induces lumbar 
rigidity and some degree of scoliosis, radiographic examinaiiD*-may be required to 
exdude caries ol the sp'me. 'I’tus invesugauon 'is also 'impottanl s'mee a diagnififdt 
radiologic^ sign of perinephric abscess is obliteration of the psoas shadow on the 
affected side. Hip-joint disease b excluded by absence of local tenderness and by 
the freedom of flexion and rotation of the thigh. 

Course. — When the condition is simply associated with chronic nephritb it has 
no separate significance. When it pioce^ to suppuraUon the abscess may rupture 
into the peritoneum, colon or pleura, or on to the surface, unless the abscess b opened 
and drained. 

Treatment* — ^The patient b treated at test in bed and given peoidllin— 30,000 
units 4-hourly. Alternatively, sulphathiazole b prescribed, namely an initial dose 
of 2 g., followed by 1 g. 4-hourly. Fomentations or a kaolin poultice arc applied 
to the loin. Aspirin bpven to relieve pain. Ifthereb evidence of abscess formation. 
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an operation is perfonned and the pus evacuated, penicillin being instilled into the 
abscess cavity. 


TUBERCULOSIS OF THE KIDNEY 

S mall grey tubercles are frequently found scattered through the kidneys in persons 
who die of acute miliary tuberculosis; the kidney disease, however, scarcely affects 
the clinical aspect of the case, and this form of renal tuberculosis will not be con- 
sidered here. Further, in patients who die of pulmonary tuberculosis it is not un- 
common to find tuberculous fod in the kidneys post mortem, although there was 
no indication of their presence during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, or it 
is tuberculous hydronephrosis. In either case, the tuberculous infection is generally 
primary in the ladney in so far as its clinical expression is concerned. 

Etiology. — It is more common in women than men. The maximum age incid- 
ence is in tile third and fourth decades; the disease is uncommon in the young and 
rare in the old. At an early stage the disease is unilateral. In the majority of cases 
the tuberde badIU are carried to the kidney by the blood-stream from a tuberculous 
focus, such as a caseating lymph gland. Recent experimental work has shown that 
bacteria do not ascend in the lumen of the ureter unless it is diseased, when the infec- 
tion may spread by direct extension in its walls. Infection may also reach the kidney 
via the Iwnphatics in a proportion of cases. The path of infection is by way of the 
ureteric lymphatics, and it is probable that in pelvic tuberculosis, for example, tuber- 
culous prostatitis, may spread to the kidney by this route. There is also reason to 
think that tubercle badUi from a diseased kidney may infea the opposite healthy 
kidney by the same lymphatic path, the badlU first travelling in the urine and walls 
of the tmeter from the diseased kidney and causing disease of the bladder, and then 
travelling from the bladder by way of the ureteric lymphatics to the sound kidney. 
On the other hand, there is a shorter path for infection from one kidney to another 
by the para-aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in tiie kidney first affected, it is probable 
that, if the first is due to a blood-borne infection, so is the second. Vesical tuberculosis 
is, as a rule, secondary to infection elsewhere in the urino-genital system commonly 
in the kidneys. 

Patholo^. — ^The initial lesion is in the cortex, or one of the pyramids, and it 
consists of one or more tubercles. The morbid process spreads by destruction of 
kidney tissue ; there is caseation in the centre of the lesion, inflammatory reaction, 
with intense small-cell infiltration, giant-cell formation and more or less fibrosis at 
the periphery. The lesion also spreads by the deposition of tubercles at a distance ; 
these are acaCtereti tirougi the cortex, smgfy or la groups. Extensmn throc^ft Che 
capsule is uncommon, but extension to the renal pelvis is frequent. Complete destruc- 
tion of one or more pyramids may occur, or the disease may spread and involve one 
or more calyces or the entire pelvis. The resulting infiltration and dcatrioal contrac- 
tion may lead to hydro- or pyonephrosis. The disease tends to extend down the ureter, 
and the bladder is commoiy imected at an early stage. Secondary infections may 
lead to metastatic abscesses in the kidneys and ultimately to destruction of the whole 
organ. 

Symptoms. — Frequency of micturitioo is often the earliest symptom; it is first 
noticed by day and later at night. Urgency and painful micturition develop next 
and are due to tuberculous cystitis. The urine may show no other abnormality than 
a trace of albunun at an early stage ; characteristically it b pale and a little turbid 
from the presence of pus ; it b aad in reaction, it may ointain a few renal celb, and 
it b sterile on culture. By appropriate staining tuberde bacilli may be demonstrated 
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in the centrifugal deposit Haimaturia may be the first symptom, or the disease may 
develop insidiously %\ith lumbar pain. On esaminatlon, the kidney is sometimes 
enlarged, and it may be hard and irregular; it is often tender. Tenderness along 
the course of the ureter or thickening m the ureter, as determined by abdominal or 
rectal examination, is of great importance; The rest of the urino-genital system 
requires close examination ; this should include cystoscopy and in some cases ureteral 
catheterisation. Radiographic examination of the abdomen may reveal calcified tutwr- 
culosis of the kidneys or lymph glands, and it may be required in the differential 
diagnosis from renal calculus. Finally, a careful review of the patient’s history and 
present condition for evidence of a chronic bacterial toxtemia or of tubcri^ous 
infection elsewhere must be made. 

Diagnosis. — ^The presence of tubercle badlli in the urine, whether determined 
by microscopic examination of the stained deposit or by guinea-pig inoculation, is 
not absolute proof of renal tuberculosb, because the badUi ma^ be excreted by a 
healthy kidney or they may come from some other part of the uruiary tract Never- 
tlieless, the demonstration of tubercle badlli in the urine is of the first importance 
in a doubtful case, and tlie diagnosis may be established by cystoscopy. The cases 
which require most careful examination are tliose with an atypical onset, such as 
massive hsmaturia, and those in which there is a gross secondaiy infection when first 
seen. The possibUity of renal tuberculosis must always be borne in mind in hydro- 
and pyonepnrosis. The differential diagnosis from simple albuminuria and the 
sev'craf forms of Bright’s disease is made on the presence of pyuria and the absence of 
signs and symptoms of chronic nephritis. 

Course and Prognosis.— The onset b insidious and the course progressive. 
Natural recovery is hardly knmvn, though occasionally an unsuspected caseous kidney 
may be found at autopsy in patients eying of other diseases. TTie dbease runs so 
uncertain course, having a duration of a few years up to 10 or 12 years from the date 
of diagnosb. Death results from tuberculous toxamla, secondary infection or failure 
of renal function. 

Treatment.— ^Vhen the disease b unilateral the kldnev should be remoi’cd, but 
nephrectomy is rarely justified if the other kidney b involvecT. In any case the patient’s 
health and reabtance should be raised to the utmost by test, fresh air and good food, 
on the general lines of treatment of tuberculosis of the lungs. Therapeutic triab of 
thespcafic remedies against tuberculosis, streplomycin with boniarid or sodium amino- 
salicybte, have shown that renal tuberculosis b more rcsbtant to treatment than other 
forms of the infection and further experience b required before their effectiveness 
can be assessed. 


RENAL CALCULI (NEPHROLITHIASIS) 

Renal calculi may be composed of calcium oxalate or phosphate, uric add, urates, 
phosphates, cysune or of a mixture of these. 

iEtiology. — AU these materiab are sparingly soluble in water and their solubility 
in urine b dependent on (i) ite pH. If this stands at 5 uric add b precipitated, while 
phosphates and carbonates are deposited at pH about 8 ; the o^eis at some inter- 
mediate point, (ii) On the presence of urea, which renders both uric add and oxalates 
more soluble, (iii) The protective action of certain non-albuminous colloids. If 
these become coa^lated their protective influence b lost. Any condition which 
interferes whh the free flow of onne and so leads to stagnation, predisposes to and may 
determine the formation of calculi. Thus, prolonged recumbency, as after fracture 
of the femur, may determine calculus formation due to stagnation in the dorsal portion 
of the calyces. Infection of the urinary tract may be secondary to the calculus, but 
it b also & cause of calculus formation altering the colloid content of the urine or 
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by its effect on the/)H of the urine. Metabolic disorders may be a factor in some cases 
as, for instance, in the uric acid stones which may occur in young children. Hyper- 
parathyroidism leads to excessive mobilisation of calcium from the bones and this is 
followed by “ metastatic calcification ” in various tissues including the Hdoej^. Hot 
climates tend to favour stone formadon owing to concentration of the urine due to 
excessive sweating. 

Pathology. — ^The pure oxalate stone is very hard, mulberry-shaped, stained by 
altered blood, and varies in size from that of a mere granule to that of a walnut. If 
it is encrusted with uric add it becomes broiivn, and in form a coral-shaped mass, 
representing a cast of the renal pelvis and calices. Phosphatic stones are generally 
smooth and white. A cystine stone is hard, oval, light amber or greenish in colour, 
with a glistening surface. Other forms are rare. If the stone remains in the renal 
pelvis it may (1) by gradually increasing in size lead to the atrophy of the renal tissue 
(2) by eroding the capsule of the ludney produce a fistula into the perinephric tissues, 
resulting in a perinephric abscess (3) by obstructing the outflow of urine cause 
hydronephrosis or, more frequently, pyonephrosis. If it passes into the ureter it 
may become impacted, in this way again exciting hydronephrosis or pyonephrosis, 
or if it obstructs the ureter completely, may produce atrophy of the kidney. If it 
causes ulceration of the ureter, this may be followed by stenosis. If it passes into 
the bladder it is very likely to exdte ammoniacal decomposition, and thus become 
encrusted with phosphates. 

Symptoms. — A stone may remain latent in the kidney without causing any 
sympto^. More usually it causes p^, pafti«jlarly on any jolting movement. This 
is occasionally referred to the opposite side, a point to be borne in mind when con- 
sidering operation. A bout of pain may be accompanied by hsraaturia, and there 
may be albuminuria for some days aftertvards. A small oxalate stone may produce 
more pain than a large uratic stone, because of its hardness and roughness. A large, 
branched uratic stone occasionally causes profuse hematuria without any pain. The 
results of renal calculi may be classified as (o) mechanical, (h) septic. Under the first 
heading come colic, bsmaturia, anuria, hydronephrosis under the second, pyelitis, 
perinephric abscess, pyonephrosis. 

Kenal colic is the most severe and dbtressing manifestation of calculus. It is 
particularly likely to be started by riding on a horse or in a jolting vehicle, which 
causes the calculus to engage in the entrance to the ureter. Violent paroxysms of 
pain then occur, radiating along the course of the genito-crural nerve down into the 
groin and testis which becomes retracted in the scrotum. The pain is also felt in 
me loin, and the muscles overlying the kidney become rigid. Vomiting and sweating 
are common. The patient is unable to keep still, and rolls about or gets on to his 
hands and knees, calling out with each paroxysm. He becomes pale and his pulse 
increases in frequency, and the temperature is apt to rise. During or after the attack 
there is usually some hematuria, and crystals may be found in the urine. The attack 
may last several hours and then end as abruptly as it began. Anuria is a serious 
symptom and implies that the ureter is completely blocked, and the other kidney is 
either diseased or its secretion reflexly inhibited. Occasionally both ureters may be 
blocked by calculi. Symptoms referred to tlie bladder, prostate or seminal vesicles 
do not occur until the stone reaches the bladder or the lower end of the ureter. 

Diagnosis. — ^The occurrence of renal colic and hsematuria suggests stone, but 
these symptoms may be produced by the passage of a blood clot from renal neoplasm 
or by acute pyelitis, especially in a movable kidney. Ordinary examination of the 
abdomen reveals nothing beyond lumbar tenderness in uncomplicated cases. Radio- 
graphic examination is of great value. Oxalate stones are the easiest to detect by this 
method, as even when small they throw a dense shadow. This is fortunate, since 
oxalate stones are the commonest. Pure uiaric stones may not be detected un!e«i 
they are large. Cystine stones throw a less dense shadow than caldum oxalate stones. 
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Calcareous abdominal glands and phleboliths may be mistaken for calculi on radio- 
graphic examination. In doubtful cases, pyelography, intravenous or instrumental, 
should be done. A radiograph of the pelvis should never be omitted, since a stone 
may have passed down to this region. Attacks of pain and hrematuria with the 
presence of calcium oxalate crystals in the urine, but with a negative radiographic 
examination, are probably due to crises of oxaluria. Appendicular colic may simulate 
renal colic, but the point of maximum tenderness is different. 

Prognosis, — As long as there is no serious destruction of kidney substance or 
septic complication the outlook as to life is good, if treatment is adequate. Attacks 
of renal colic may occur from time to time, with great suffering, and even after stones 
have been removed by operation they may form again. Occasionally stones may be 
followed by chronic pyelonephritis with Its usual consequences. 

Treatment, — Indications for treatment are provided by the stiological factors 
already discussed. In any case of long recumbency the patient must lie on his face 
several times in the 24 hours. Any condition of stasis in the urinary tract mli be dealt 
with as far as is possible. The treatment of infected urine is described under pyditis. 
If a renal calculus is present, and this is confirmed by radiography, removal by opera- 
tion is indicated. The following points, however, arc generally contraindications for 
operation ; (i) large bilateral stones; (U) stones which are only the size of a pea or 
smaller, unless there is severe pain, extensive absorption of renal substance causing 
toxic symptoms, or obstruction to the outflow of urine. If a smalt stone is not passed 
as a result of medical treatment, its removal by operation should be seriously con- 
sidered ; (iii) in some patients small calculi are repeatedly formed and passed. In 
these cases operation is better postponed because of the likelihood of recurrence. 
If the diagnosis is uncertain, or operation is refused or postponed or considered in- 
advisable becatise of the patient’s general condition, the treatment appropriate to 
the deposit found in the urine should be continued. Violent exerdse and joltiog 
movements should be avoided. Small stones can often be cot rid of by giving the 
patient 5 to 10 minims of tincture of belladoima with gr. 10 of potassium citrate every 
4 hours for a fetv days, and directing that 5 pints of water should be taken in the 24 
hours. For the symptomatic relief of pain, aspirin in 10-grain doses, hot baths and 
kaolin poultice (antlphlo^istine) may be of service. Morphine should be avoided in 
the treatment of chrome rend pam, on account of the danger of establishing a 
habit. 

For an attack of renal colic, morphine gr, together with atropine sulphate 
gr. should be given hypoderoaicdly. The anti-spasmodic effect of the atropine 
aids the onward passage of the stone, while the morphine relieves the pain. If mor- 
phine be given alone, the pain is apt to recur as soon as its anodyne effect passes off. 
Ten minims of tincture of belladonna should then be given in an ounce of water 
every 3 or 4 hours, with abundant fluids, as described above, until the pupils are 
dilated and the face rather flushed. Hot applications to the loins or hot baths may 
help to relax spssm. After the paroxysm is over, a radiograph should be taken to 
locate the stone if it has not been passed. 


HYDRONEPHROSIS 

Definition. — A condition in which the pelvis and calyces of the kidney are dis- 
tended by the accuraulatlon of non-infected urine due to ureteral or urethral obstruc- 
tion. 

^tiology. — Congenital. — ^Thc conditioa may be congenital, due to an abnor- 
maVity of the ureter or urethra; other congenital defects may be present. The ureteral 
stricture is (»mmonly found at the exit of the ureter from the pelvis of the kidney, 
or near its entrance into the bladder, Coi^eoital narrowing of the ureter is mu^ 



HTDRONEPHfiOSIS 


1143 

more common than was previously recognised. Other congenital causes are a faiilty 
connection of the ureter to the pelvis of the fcidn^ or an aberrant renal artery. Hydro- 
nephrosis is sometimes found post mortem in infants and children -without evidence 
of obstruction to the outfiow of urine. In these cases the condition is presumed to 
be due to a neuro-muscular Inco-ordinadon comparable to congenital hypertrophic 
stenosis of the pylorus. 

Acquired. — It is more common in females than in males, and the Tna Tim^iTn 
age inridence in 74 cases collected by Herringham ivas between the t^d and sisth 
decade. 

(fl) Bilateral hydronephrosis results from stricture of the urethra, phimosis, 
enlarged prostate, obstruction within the bladder, or from a pehde tumour; the 
last named is the commonest cause. 

(b) Unilateral hydronephrosis is due to ureteral obstruction from — 

1. Obstruction of the lumen by a atone, growth or blood clot. 

2. Stricture of the ureter following ureteritis. 

3. Pressure from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It is also thought 
that chronic prostatitis or cervicitis may cause sufBdent inflammation to produce 
some dilatation of the kidney pelvis and upper ureter which lengthens and thus kinks 
the latter. 

Pathology. — ^Two types of hydronephrosis are recognised, namely, the pelvic 
type due to upper urinary tract obstruction and the rend type from obstruction to 
the lower tract. In the former the pelvis of die kidney is dilated and there is less 
absorption of renal parenchyma in the calyces. In the latter the calyces are more 
dilated and there is considerable destruction of kidney substance. 

It is generally held that hydronephrosis results from intermittent obstruction. It 
has been produced experimentally, however, by ligature of the ureter causing complete 
obstruction. But complete obstruction is more usually followed by atrophy ot the 
kidney. 

Symptoms.~-Many cases are latent, and give rise to no symptoms. The tumour 
may be discovered acddentally, or there may be complaint of pain in the flank or 
ba^. The onset is insidious. 

The symptoms by which a hydronephrosis is indicated are the presence of a renal 
tumour and complaint of an acbmg pain in the flank or back, and sometimes polyuria 
or hsmaturia. In intermittent hydronephrosis, the tumour suddenly disappears 
with the passage of a large quantity of watery fluid ; after an interval the tumour 
gradually reappears and toally empties suddenly as before. This sequence may be 
repeated at intervals. Where true polyuria or hffiinaturia occurs it is due to a coinddent 
nephritis or pyelitis. There may be acute exacerbations of the chronic pain, with 
vomiting and collapse ; such attacks may accompany emptying of the hydronephrotic 
sac. 

Diagnosis. — ^The condition, especially when bilateral and unaccompanied by 
symptoms, is generally overlooked. In its most characteristic form, where the hydro- 
nephrosis is intermittent, the diagnosis is readily made. When the condition is 
apparent simply as a renal tumour the diagnoris from renal neoplasm (or_ retro- 
peritoneal glands in a child) is difficult. When the tumour is large it may be mistaken 
for an ovarian tumour. A urinary infection is often the first sign of hydronephrosis. 
The diagnosb can be established by intravenous pj^ography supplraented, if neces- 
sary, by instrumental pyelography. Aspiration of the sac has occasionally been done 
for diagnostic purposes ; but surgical exploration is a safer measure. Fluid from a 
hydronephrotic kidney is clear or slightly tuibid; it contains albumin, and traces of 
urea and other urinary constituents ; in the deposits there are epithelial cells. 

Course. — \%en unilaterd, hydronephrosis may never cause serious trouble, and 
intermittent cases may persist for years. In Klateral cases ursemia may supervene. 
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lofection of the kidney is not uncommon, and may lead to acute pj'onephrosis. The 
sac may discharge spontaneously through the ureter, and the fluid never rcaccumulate. 
The sac may rupture into the peritoneum, or mrcly through the diaphragm into the 
lung. Cases have occurred in which the ureter of the soimd kidney has been blodced 
by a calculus. 

Prognosis. — ^This depends on the cause of the hydronephrosis and the condition 
of the opposite kidney. 

Treatment. — ^The first indication is to remove the cause. A narrotving of the 
ureter, generally congenital, or stenosis at the ureieropelvic junction are especially 
important causes of hydronephrosis. AVhercas in tlic past slight cases of hydroneph- 
rosis were treated on general lines and nephrectomy was performed for large hydro- 
nephrotic kidneys, nowadays slight cases of hydronephrosis are examined tvith the 
greatest care and surgical treatment is more often undertaken as a preventive measure. 
An abdominal belt or nepliropexy may pre\ent the development of hydronephrosis 
in a movable kidnw. When a hydronephrotic kidney is infected, the infection should 
be eradicated, and with modem methods of treatment (see treatment of pyelitis) 
this can sometimes be achieved. 

In unilateral bydronepbrosis causing serious symptoms, or of large size, a plastic 
operation or nephrectomy is advisable. Since the state and function of the opposite 
kidney can be fairly accurately ascertained by pyelography and examination of a 
sample of urine obtained by ureteral catheterisation, nephrectomy is a less serious 
risk than it was before these exact methods of diagnosis were available. 

In bilateral hydronephrosis the m-ain lodicauon is to remove the cause when 
possible, and to adopt every measure that may aid in preventing infection of the 
urinary tract. 


PYONEPHROSIS 

Definition. — Disteosion of the renal pelvis with pus, to an extent sufficient to 
cause a renal tumour. 

Etiology. — ^The affection is a sequela of pyelitis or hydronephrosis. There are 
t^vo main types, namely, tuberculous and pyogenic pyonephrosis. The latter, which 
Is the commoner, is most frequently due to an impacted c^culus. 

Symptoms. — The patient is wasted, toxic and febrile. Rigon are common. 
There is a renal tumour, w'hich is tender on palpation, and moves to some extent 
with respiration. Pyuria is present, unless the ureter is completely obstructed. 

Diagnosis. — ^Thc differential diagnosis from hydronephrosis is made from the 
presence of pyuria and of local and general symptoms of bacterial infection. Peri- 
nephric abscess gives signs of a more diffuse swelling, usually with cedema and redness 
of the surrounding skin, and does not move witli respiration. 

Treatment. — In bilateral cases the treatment is palliative. In unilateral cases 
nephrectomy is indicated, if tests show that the other kidney is adequate. 


TUMOURS OF THE KIDNEY 

BENIGN GROWTHS 
These are of relatively slight importance. 

Adenomata are the most common, occurring in the cortex or under the capsule. 
They may be single or multiple ; multiple nodules commonly occur in sclerotic kidneys 
in old age. They seldom attain any size. 

FmnOMATA are not uncommon, as nodules, sometimes multiple, in the cortex or 
medulla. Litomata and ANCiomTA are rare. 
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MALIGNANT TUMOURS 

Dysembryomata. — ^These tumours are found most commonly in children under 
3 years, and almost always under the age of 11. They are more often bilateral than 
carcinoma. They consist of cells remaining at the embryonic level and failing to 
differentiate in any direction (" Round-celled Sarcoma *’), There is a stroma of 
undifferentiated fcetal connective tissue which resembles spindle-celled sarcoma. In 
some tumours some degree of differentbtion may take place. Thus these tumours 
may contain embryonic striped muscle, primitive cartilage or nervous tissue, and 
primitive poorly formed tubules can usually be found. They are yellow and homo- 
geneous on section. 

Adenocarcinoma of Renal Tubules. — ^The Gniwitz tumour or h3rpemephroma 
is now recognised as an adenocarcinoma arising in tubular epithelium. These tumours 
are single, large, well circumscribed, and often surrounded by a capsule of compressed 
kidney tissue which is destroyed by pressure rather than by inffltration. These 
tumours consist of solid anastomosing columns of cells. Their blood supply consists of 
irregularly shaped, lake-like sinusoids which lie between the tubules of the growth 
in contradistinction to adenomata, which are composed of well-formed tubules having 
well-defined lumina and a simple capillary drculation. Both in adenomata and adeno- 
cardnomata, and especially in the latter, the cells are infiltrated with a lipoid-fat- 
glycogen complex (" lipoia infiltration ”), which gives these tumours their peculiar 
y^ow colour. Recent and old hxmorrhage is commonly seen. Cystic degeneration 
often occurs. On section there is fine and coarse lobulation. These tumours may 
spread along the renal veins into the inferior vena cava, and to the pelvis of the 
kidney and perincpbric tissues. 

Symptoms.—!. Hxmaturia is the first symptom in more than 70 per cent, of 
the cases. It is much less frequent in children. The blood is fluid or clotted, and 
moulds of the pelvis or ureter nm be passed. The hxmaturia is spontaneous, profuse 
and intermittent ; it is little influenced by rest, nor is it provoked by exertion. It 
may be the only evidence of a neoplasm, and after lasting for a week or 14 days may 
cease, leaving no further evidence of the growth until at some later date a tumour is 
felt. The urine frequently contains albumin at intervals 

2. Pain is uncertain. It may be a dragging feeling, or a constant ache. The 
passage of clots may pve rise to renal colic; otherwise the haematuria is not accom- 
panied by pain. 

3. The presence of a tumour is a most important sign. It is felt on deep palpation 
bimanually. It is first palpable below the ribs, outside the rectus muscle, as a solid 
swelling, with rounded borders, that moves with respiration. It may be possible to 
define its upper border. As the tumour increases, it tends to go forw’ard. It may fill 
the hollow below the twelfth rib behind, but does not cause a swelling in the back. 
Large renal tumours cause asymmetry and bulging of the abdominal wall and marked 
displacement of neighbouring abdominal viscera. On the right side, the ascending 
colon lies in front, on the left the last part of the transverse colon and the upper part 
of the descending colon ; the tumour is, therefore, resonant on percussion in front. 
■When the tumour is liighly vascular, pulMtion is felt in it, and a s^tolic bruit may be 
heard over it. In later stages it is hable to become fixed by adhesions. 

4. Progressive emaciation is generally late. It may be absent although the tumour 
is large. 

5- Metastases are sometimes the first sign of a renal neoplasm, occurring in the 
lungs, bones or brain. Secondary deposits in the para-aortic lymph glands may cause 
obstruction to the inferior vena cava, or this may result from pressure of tlie tumour 
itself. 

Diagnosis. — ^Diagnosis is made on the presence of hxmaturia, with a tumour. 
When harmaturia occurs alone, and other causes have been excluded by careful clinical, 
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bacteriological and radiographic examination, then a more detailed investigation of 
the urinary tract must be undertaken inunediatcly. This entails cystoscopy, intra- 
venous pj[elography and on occasion retrograde pyelography. When a tumour is 
the only sign an exploratory laparotomy is advised. The tumour requires to be dis- 
tinguished from splenomegaly, hepatomegaly and Riedel’s lobe. A renal tumour 
has not the definite edge characteristic of splenomegaly and enlargement of the liver. 
Enlargement of the liver is not often a source of difficulty. A Wedel’s lobe is con- 
tinuous with the liver, does not extend back into the loin and is dull on percussion. 
Splenic tumours are recognised by the fart that they tend to occupy an oblique posi- 
tion in the abdomen, by the presence of a notch and of a sharp inner margin, free 
movement with respiration and duUnesa to percussion. 

A differential diagnosis from retroperitoneal tumours, including those of the 
suprarenal, is not always possible, though the suprarenal growths may sometimes be 
recognised by certain characteristic features. Thus, there is the medullary sarcoma 
type described by Hutchison, generally occurring in children, characterised by meta- 
stases in the skull, ecchymotic swelling of the ^ciids, papillcedema and severe aimnia, 
and the “ infant Hercules ” type of tumour of the adrenal cortex (see p. 523). 

Prognosis. — The disease is almost invariably fatal. Maiw die within 2 years, 
and the majority within 4 years, though exceptional cases of survival for 5 to 10 
years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure. Symptomatic 
treatment includes the use of drugs for the relief of pain and the control of hiematiuia. 


CYSTS OF THE KIDNEY 


SOLITARY CY8T8 

These may occur in an otherwise normal organ. They vary in siae from very 
small cysts to tumours of considerable bulk. They result from dilatation of an 
obstructed tubule, and they may be congenital. 


MULTIPLE CYSTS 

Multiple cysts of small size are commonly met with in sclerotic kidneys. They 
result from chronic inflammatory changes that lead to obstruction of the tubules 
with subsequent cUlatation. There are also rare cases of multiple cj'sts, of large size, 
whose setiology and course are little known. 


POLYCYSTIC DISEASE OF THE KIDNEYS 
Defioition. — Polycystic kidneys appear as a massive conglomeration of cysts, 
varying in size from a pin’s head to a marble, separated by dense strands of fibrous 
tissue, in which little or no renal tissue is evident on naked-eye examination. 

Etiology and Pathology. — The commonest age incidence is between 40 and 
50 years ; they are relatively common in the decades preceding and following ; they 
may occur in infancy and childhood, and of these a large proportion are in stili-bom 
infants. Those occurring in infants are congenital, and other congenital abnormalities 
may be present. The disease in adults is probably also congenital in origin. In thb 
case it must be progressive, because the roial damage in the later stages is too severe 
to have been compatible with many years of active life. In this connection it is noted 
that the disease is often found in more than one member of a family and in successive 
generations. Its familial incidence, congenital origin and association with cysts in 
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Other Cleans, especially the liver, all suggest that this disease belongs to the group 
of congenital-developmental errors. 

The organs are enlarged in size, and Tvdgh 20 to 30 oz. each, or even 3 to 4 Ib. 
They have been compared to a bunch of grapes in appearance. The cysts project 
from the surface and form the mass of the organ. They are lined by a layer of 
tened cells, and are Elled -with fluid. This fluid is clear or turbid, limpid or visdd, 
colourless or yellowish ; it is sometimes blood-stained, giving it a red, purple or green 
colour. Urea has been found in the fluid, which may also contain fat globules, cellular 
debris, cholesterol and triple phosphate crystals. On microscopic examination com- 
pressed renal parenchyma is found in the septa between the cysts ; the tubules are 
distorted and exhibit varying degrera of atrophy, degeneration and dilatation, while 
the glomeruli show changes due to chronic Isctuemic or hypertensive damage. The 
blood vessels of the kidney undergo sderotic changes ; there is increased fibrous 
connective tissue and small cell inmtration. In some cases cysts are also found in 
the liver, ovaries, broad ligament, uterus, pancreas and spleen ; but they are rare in 
any other organ than the bver. 

Symptoms. — ^Tbe affection is nearly always bilateral. ^Vhen the tumours develop 
to large size in the fstus, difficulty in labour may result. In the adult there may be 
no symptoms, or any of the symptoms of chronic nephritis may develop and may 
terminate in unemia, cerebral l^morrhage or cardiac failure. General arterial disease, 
with raised blood pressure and cardiac hypertrophy, is commonly present ; on the 
other hand, the condition may reach an advanced stage and fatal termination without 
appredable cardiac hypertrophy. In a third group the bilateral renal tumours are 
the roost striking features, assodated with general malaise, dull aching pab in the 
loins and recurrent hsmaturia. The tumours are not tender, and present the ordinary 
signs of renal tumours The urine is of low specific gravity, and commonly 

contains a trace of albumin ; there may be polyuria. 

DiagooslSi-^The finding of albuminuria in assodation with large, irregular, 
bilateraf renal enlargement should suggest poly^tic disease. Hydronephrosis pro- 
duces a smooth rounded renal swelling. Renu neoplasms other than sarcomata are 
nearly always unilateral. The absence of fever and pyuria exdudes bilateral pyo- 
nephrosis. Intravenous oydography often chows rfiarscteristic ring shadows due to 
distortion of the calyces by the q-sts. 

Coune. — ^This doscly resembles that of chronic nephritis. 

Treatment. — The treatment is that of chronic nephritis. Operation is contra- 
indicated, since both kidneys are nearly always equally affected. 


OTHEIt FORMS OF CYSTIC DISEASE 
Echinococcus cysts may occur in the kidney, and the discharge of the daughter 
cysts has produced attacks of renal coJJc. CysSit degentraiim of rmal neopJa^ is 
described elsewhere. 


MOVABLE KIDNEY 
Synonym. — Nephroptosis. 

The kidney is norm^y held in place hy the perirenal fat, the rend vessels and 
the peritoneum stretched over it. But this does not pro'ent a certain amount of 
respiratory excursion, as may be seen dtber by radiographic examination or in the 
operating theatre. The range of movement varies between 1 and 2 inches, and is 
more marked on the right thm the left ride. The term movable kidney should there- 
fore only be applied to cases where there is an excessive respiratory descent, 50 
the upper as well as the lower pole can be felt, or where the kidney can be moved 
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about by external manipulation. As tbc tidney slips downwards, the lower pole 
gradually passes towards the middle linci while the organ rotates slightly, causing the 
hilum to look somewhat upwards. 

Etiology. — Movable kidney is about seven times more common on the right 
than on the left side. The ascending coltm and the hepatic flexure lie on the inner 
aspect of the right kidney, thus ten^g to drag it do\vn when the bowel is loaded 
or dropped. On the left side, on the other hand, the strong costo-colic fold suspends 
the splenic flexure much more securely, while the descending colon lies to the outer 
side of the left kidney. 

The condition is much commoner in women than in men. In men the kidney 
pouches are deep, narrow and rapidly diminish in breadth from above downwards, 
while in women they are much shallower and broader, and diminish only sb'ghtly in 
breadth from above downwards. TTtis natural difference is accentuated m the spare, 
long-waistcd women with narrow loins, who are recognised as specially liable to 
floating kidney. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney; but few will stand investigation. Wasting with loss of perirenal fat, or loss 
of tone in the muscles of the abdominal w-all, have been held responsible, but morable 
kidney is so common apart from such conditions that their importance is doubtful. 
Gldnard emphasised the frequency with which movable kidney is associated with a 
general visceroptosis ; indeed it is rare to find a movable kidney without coloptosis. 
Movable kidney is the most obvious sign of visceroptosis because the organ ts easily 
palpable. 

A serious sequel is the occasional occurrence of hydroneplirosis produced by 
torsion of the ureter during the forward rotation of the organ or by its becoming kinked 
over the renal vessels. If hydronephrosis occurs, a subsequent infection may convert 
it into a pyonephrosis. 

Symptoms.-— There may be no symptoms at all and, if the movable kidney is 
only discovered in the course of routine examination, it is better not to tell the patient 
of Its existence. The commonest symiptom is a constant dragging pain owing to 
traction on the renal plexus. This most frequently first declares itsdf between 25 
and 35 years of age. A zone of hypersesthesia corresponding to the distribution of 
tbc tenth tlioracic segment may al^ be present. More serious symptoms directly 
due to movable kidney are Dictl's crises; but these arc not common. The attacks 
are charactensed by severe pain, radiating down the ureter and through to the back, 
and may be accompanied by shivering, nausea, vomiting, fever and collapse. The 
urine is scanty, and may contain blood. Sometimes the pelvis of the kidney may 
become distended, pving rise to an obvious increase in the size of the organ, thus 
causing a tumour which is easily palpable, and may be so large as to be obvious on 
abdominal inspection. This may pass off later, with abundant discharge of urine, 
showing that the crises are due to kinking and consequent partial obstruction of the 
ureter. If repeated, they may lead to hydronephrosis. Tlie other symptoms which 
have been attributed to floating kidney arc really due to the associated visceroptosis 
{q.v.). A movable kidney usuilly feeb larger than the normal exdscd organ. This 
is because of the surrounding investments trough which it is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the organ are 
so characteristic. Occasionally, a Riedefls lobe has been taken for movable fidney; 
but the continuity of the former with the liv'er should prevent this mistake being made. 
In the same way, a distended gall-bladder is continuous with the liver, and cannot 
be separated from it. Moreover, it is not nearly so movable, and curves character- 
istically towards the umbilicus. Carcinoma of me pylorus has offered difficulties m 
some cases ; examinadon of the stools for occult blood, a test-meal and radiographic 
examination will dear up the diagnosis. Scybala near the flexures of the colon 
may be mistaken for floating kidney; but their indefinite shape and inclastidty 
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generally help to distinguish them. Their disappearance after a series of cnemata 
will settle the question. In one case a mesentenc cyst appeared closely to rcsemhle 
a floating kidney. 

Prognosis. — ^Apart from the development of hydronephrosis, movable kidney 
does not tend to shorten life in any "way. It b doubtful whether a kidney once pro- 
lapsed can ever maintain the normal position unaided. ‘ 

Treatment. — Some cases call for no local treatment, though the associated vbcer- 
optosis and neurastherua will require attention- If pain b felt, the adoption, for a 
short time, of the knee-elbow position or simply lying flat on the abdomen will help 
to replace the kidney and relieve the tension on the renal plejms. If pain b at all 
frequent, an abdominal support should be worn, namely, a corset espedally designed 
to give support to the lower abdomen and increase the genera] intra-abdominal 
pressure. Kidney belts and special pads to support the movable kidney arc no good. 
Breathing exercbes to develop the expansion of the lower thorax, with exercises to 
improve the tone of the abdominal wall, and general measures to improve muscle tone 
should be prescribed in all cases. Treatment on these lines may make the wearing 
of a special corset unnecessary. Operadon should not be advised except for recurrent 
Dietl’s erbes or when there is evidence of hydronephrosb, when nephropexy may 
be done. But even thb may not be successful, and ultimately nephrectomy may be 
required for the hydronephrosis. 

Treatment of Dietl's crises . — ^The patient b put to bed, and b advbed to lie on 
hb abdomen or try the effect of the knee-elbow position. Hot fomentations or a kaolin 
poultice are applied to the affected side. A hypodennic injection of a quarter to one- 
third of a gr^ of morphine may be required if the pain b severe. Usually this is 
sufficient but, should the attack last more than a few hours, an attempt must be made, 
under an anrestbetic, to rectify the position of the kidney by manipulation. Naturally, 
conditions are unfavourable for nephropei^ during or immediately after a crisis, 
because of the congested state of the organ. 

Horace Evans. 
Clifford Wilson. 



SECTION XV 


DISEASES OF THE JOINTS, FIBROUS TISSUES AND 
MUSCLES 


ARTHRITIS 

The diagnosis of *' aithrilis " should be reserved for eases in which there ate intrinsic 
pathological changes in a joint. 

The clinical conception of chronic arthritis is much simplified by modem classiH- 
cationj which dirides it into ttvo clear-cut clinical types, each of which presents 
distinctive features. These are tlie rheumatoid arthritic type and the osteo-atthritic 
type. The features of the rheumatoid and osieo-aithritic types of arthrids will be 
found under their respective headings below, and since the criteria of these types 
arc clinical, this terminology can be correctly employed in those cases in which the 
jetiology remains obscure. 

The basic difference between these t\TO types is that rheumatoid arthritis is a 
general disease in which the most obvious local effects fall upon the locomotor system ; 
while osteo-arthritis is a degenerative type of cliange, which, without affecting the 
patient’s general health, for various reasons becomes localised in certain ioints. 

There are, in addition, certain cases which are referred to as “ mixeu ”, in which 
the degenerative lesions of osteo-arthritis become superimposed upon those of an 
siflamxiiatQry arthritis of the rheumatoid type. 


1. RHEUMATOID ARTHRITIS 

Synonyms. — Atrophic Arthritis; Polyarthritis. 

Rheumatoid arthritis is a general progressive disease affecting piindpally the joints, 
which become swollen and painful. If unchecked great destruction and deformity 
results. 

Etiology. — The malady is said to occur at least three times as frequently among 
females. ^Vomen between the ages of 20 and 40 years are most commonly affected 
and the disease seldom commences after the menopause. Predisposing factors eiMt 
in many cases and include infection, malnutrition and emotional shocL Focal 
infection may be present, but this is not usually the main causative factor. 

Pathology. — ^The pathological processes are inflammatory in nature. The soft 
tissues and 3ie white fibrous structures around the joints are the first to be affected. 
The inffammatlon then spreads to the capsule and synovium, and granulation tissue 
forms in the angle made by the articular cartilage with the synovium. The latter 
then gradually extends inwards as a ring of ” pannus ”, covering and eventually 
replaang the articular cartilage. As this happens on both articular surfaces the 
tendency is for them to adhere, espedally jf the joint is immobilised for long periods, 
and 80 fibrous ankylosis occurs, which in some cases progresses to a bony ankylosis. 
In some cases there is a marked tendency for the development of ganglia and cysts, 
which are generally in close association with joints or tendon sheaths. 

There are atrophic changes affecting the skin, subcutaneous tissues, muscles, 
ligaments, joints and bones. This latter condition of generalised osteoporosis sboivs 
1150 



ARTHRITIS 


1151 


as the first radiop-apkic evidence of the disease. The peri-artlculax swelling can also 
be seen in outline, but actual joint destruction does not occur until considerably 
later. Some degree of patchy recaldfication may be observed when the progress of 
the disease is checked. Osteophytes are never found in rheumatoid arthntis, but in 
late cases very considerable disorganisation of the joints takes place, 'and in these 
areas the bone sometimes gives the appearance of having been dissolved away. 

The chief pathological change in the blood is an increase in the sedimentation 
rate of the red blood cells. This is an important index of activity, and the response 
of a patient to treatment over a considerable period can be estimated wth some accur- 
acy by means of this together with clinics observation. A secondary ansmia is 
usually present in the pre-arthritic phase. 'Die glucose tolerance of the patient is 
gener^y found to be reduced in the active stages of dxe disease ; the albumin-globulin 
ratio in the plasma is often reversed. 

Symptoms. — ^Thcre is in most cases a prodromal period, during which the patient 
loses a considerable amount of n'cight ; and fatigue, both mental and physic^, is a 
marked feature in nearly all cases. There may be other symptoms, such as parzesthesia, 
Raynaud-like phenomena, irregular menstruation, tachycardia, sweating and a second- 
ary ansmia. Certain pioneer symptoms are not uncommon and it is of the utmost 
importance to recognise these; amongst them Is pain and tenderness of the heads 
of the metacarpal bones, and esped^y of the second (Morton’s disease). Inter- 
mittent attacks of syno^tis without apparent cause and anecting tendon sheaths and 
joints may also occur. 

The onset of the arthritic phase is often announced by a swelling of the proximal 
interphalangeal joints of the second and third fingers of both hands. It is usually 
insidious, but is acute in about 10 per cent, of cases. In the case of the former, it 
is not uncommon for the disease to be marked by long periods of low and inter- 
mittent fever. The thyroid gland is also sometimea emarged, and fibrositic pains 
may be complained of. 

Wasting of the small musdes of the hands is generally the next event, and the 
fingers tend to fall into the position of ulnar flexion, in which they may ultimately 
become fixed. The affection then spreads centripetally towards the trunk, involving 
in turn the ivrists (which often become ankylosed), ankles, elbona, knees, shoulders, 
hips and jaw. The bilateral and symmetrical way in which the joints tend to be 
anected is a striking feature of the disease. In some cases the spine itself in due 
course becomes affected. 

\Vhenever a joint becomes involved it will be noticed that the musdes which 
control it, particularly the extensors, waste rapidly, giving rise to the varying flexion 
deformities troical of the later stages. These may be perpetuated fay a fibrous anky- 
losis of the affected joints, and contraction of the joint capsule. Bony ankylosis may 
follow this stage, and when it does so it generally occurs in the wrists and the bones 
of the carpus in the first place. 

In certain cases enlargement of the lymphatic glands occurs, and even the spleen 
may become palpable. In those cases in which, in addition, leucopenia is present 
the condition is kno%vn as Fclty’s syndrome. Sufferers with rheumatoid arthritis 
generally experience considerable pain which interferes with their sleep, and this 
adds progressively to the severity of the condition. 

Symptoms often clear up if pregnancy or jaundice occurs during the course of 
the disease, but in most cases they return with renewed vigour after parturition. 
Periodical remissions are a well-known occasional feature of the disease; they may 
last for months or e\’en years. 

Prognosis. — Under a properly planned and supervised programme, about 20 per 
cent- of patients recover. A further SO per cent, show considerable improvement, 
and an additional 20 per cent, are improved to some extent; leaving 5 to 10 per 
cent, of cases which appear to be entirely resistant to treatment of all kinds. With 
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modern methods of treatment, gross deformity should very seldom occur, e^-en when 
ankylosis takes place. It should be remembered, however, that in many cases treat- 
ment of some sort is required for months or even years, and that relapse may occur even 
after apparent cure. If the disease is not checked, the end-result is often complete 
and painful crippling. This sometimes takes place within a very short period, particu- 
larly when the patient is young. Cases which occur later in life tend on the whole 
to be less rapidly progressive in tlidr course. 

Treatment. — It is by a careful and intelligent selection and combination of 
methods suited to the individust patient that the most favourable results trill be 
obtained. A period of rest in bed is essential when the disease is progressing rapidly 
and there is much swelling of weight-bearing and other joints. 

Diet . — ^This should be rich in vitamins, especially the B complex and C, and 
extra calcium in the form of milk and cheese is advisable. It should also be rich in 
calorics, and there is no reason to restrict any particular type of food in thu isease. 

When the sufferer is much underweight ana does not return to normal by dietetic 
means alone, a small dose of insulin (5 to 10 units) may be administered 15 to 20 
minutes before two meals in the day, the allowance of carbohydrates being adjusted 
accordingly. 

Physical therapy . — In the acute phase these are of necessity reduced to sedative 
applications and gentle movements. They may be supplemented by progressively 
graded ultra-violet rays, which stimulate to some extent the patient's powers of 
resistance. Later, massage, heat and supervised voluntary movements help to relax 
the muscle spasm, wiuch is often in itself a cause of pain and tends to increase the 
ultimate deformity. 

Splints may be necessary at all stages, to prevent contracture and maintain move- 
ment in the affected joints. 

Dtu^ therapy . — Ansemia will respond to iron, sometimes only when it is admin- 
istered intravenously, and on general principles the patient needs laxatives for con- 
stipation and analgesics Cor the telief of pamandsleeplessncss. If aspirin orphenacetin 
is not effective, Dover’s powder (gr. JO to 15) or codeine phosphate (gr. J to J) iMV 
be tried. A time-honoured rcmcoy is guaiacol carbonate, which may be given with 
aspirin, thus: Guaiacol carb. gr. o, aspirin gr. 4, in cachet form, three ^es daily 
after food. 

Phenylbutazone (Butazolidin). — ^Tbis drug has a powerful analgesic action on 
many patients with rheumatoid arthritis, but in others it appears to be without effect. 
It may be tried m severe cases before resorting to the use of cortisone. The dosage 
should not exceed 200 mg. tliree times a day because of the danger of toxic effects, 
which include nausea, vomiting, stomatitis, oedema, agranulocytosis, luemorrhages 
and skin eruptions. 

Gold is believed, by many observers, to be the most valuable drug in the long-term 
treatment of rheumatoid arthritis. It appears to cause remissions in a high percentage 
of cases and is most effective when the onset of the disease is recent and the blood 
sedimentation rate is kigb. This method of treatment is contraindicated in tbs 
presence of renal or hepatic damage, diabetes mellitus, eczema, severe anremla, colitis, 
pregnancy, haemophilia or purpura. With regard to other cases, the dangers of re- 
action, complications and mortality should be ^en into consideration. There shodd 
be a complete blood count, blood sedimentation test and an examination of the urine 
for albumin. The main toxic effects are purpura, boib, exfoliative dermatitis, gastro- 
enteritis and colitis, nephritis, aplastic ansemia and stomatitis. There is, however, 
a negligible mortality attendant upon this form of therapy. The patient should not 
be exposed to strong sunsliine or ultra-violet light during the treatment for fear of 
pigmentation. 

It is well not to administer gold near the period of the menses, as skin eruptions 
are said to be more liable to occur then. There are several preparations of gold salt* 
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on the market. It is wise always to employ those which are administered intra- 
muscularly. Whether they are suspended m an oily or in an aqueous solution appears 
to be immaterial. The initial dose should be 0*01 g., and suosequent doses may be 
0*02 and 0-05 g. This latter dose should not be exceeded, nor should the injections 
generally be given more frequently than once weekly. If no improvement follows the 
administration of 1*0 g. of gold it should be discontinued, but when the response is 
good, relapse can usually be prevented by prolonging treatment for an indefinite 
period. Injections of 0*05 g. are given at 2- to 4-week intervals unless undesirable 
side-effects occur. The complete blood count, blood sedimentation rate and urine 
examination for albumin should be repeated at regular intervals during the treatment. 
If toxic effects are produced the injections should be discontinued immediately and 
on no account should the patient receive further treatment with gold. Serious com- 
plications, such as exfoliative dermatitis will respond to a short course of corticotro- 
phin. Dimercaprol (B.A.L.), which is itself toxics need no longer be used for this 
purpose. 

Preparations of bismuth and copper have recently been introduced, but it is the 
experience of British workers that they arc not efficient substitutes for gold. Prostig- 
mine (physostigmine) has also been advocated as an antidote to muscular spasm, 
which 13 a painful feature of certain cases of rheumatoid arthritis and a cause of 
increased joint deformities. Current opinion intliis country is, however, unfavourable. 

Vaccine therapy . — ^This form of treatment is claimed sometimes to reduce the 
activity of the disease, particularly when focal sepsis is an important factor in its 
atiology. The correct cose of the vaccine is probably the lowest which is found to 
provoke a favourable reaction, and not the highest which can be tolerated. 

Protein thoek may be given in the form of intravenous T.A.B. vaedne injections. 
This is a non-specific procedure designed to raise the patient’s temperature tempor- 
arily in the hope of benefiting him subsequently. Such treatment should never be 
unaertaken w'hen the patient is in an active phase of the disease. Once improvement 
has started, however, it may be justifiable to endeavour to speed its tempo by this 
means. Three to five injections should be administered, the dose varying according 
to the age and weight of the patient. At least 24 hours of normal temperature should 
be alloived betivccn the injections, which should not in any case be pven more fre- 
quently than twice weekly. 

Repeated blood transfusions, apart from correcting the ansmia, are sometimes of 
value in retarding the progress of the disease. The value of blood from pregnant 
women for this puipose is being investigated. TJiyroid in small doses (gr. to |- 
twice daily), or iodine, may be useful during the menopause. 

Focal s^sis . — It is unwise to embark upon operative procedures while the patient 
is in a condition of debility, or while the disease ts running an acute febrile coume, 
with marked joint pain and swelling. In such patients an endeavour should previously 
be made to ouild up the general health. If after 4 to 8 weeks no improvement has 
occurred and the focus is still believed to be of importance, cautious measures for its 
removal may be initiated. The patient should in such cases be warned that it is 
unlikely that the removal of such a focus will cure the arthritis, but that his general 
health, and the powers of active resistance will be stimulated thereby. The fod of 
infection which are of particular importance and should always be investigated are 
situated in the tonsils, the nasal sinuses and the teeth ; but the colon, appendix, gall- 
bladder, cer\'ix, Fallopian tubes, prostate and bladder should also be investigated. 
If more than one focus of infection is found the one most apparently active should 
be treated first. In cases in which the sinuses and the tonsils both require surgical 
attention it is important to allow a period of several weeks to ebpse between any tw’o 
operations. 

The steroid hormones .- — Cortisone and corticotrophin (A.C.T.H.) are not as valu- 
able in the long-term treatment of rheumatoid arthritis as first experience seemed to 
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suggest. Suppression of the disease occurs in the majority of cases at the time of 
administration, but relapse almost mvariably folIo^^s the withdraml of treatment 
A lengthy couree of treatment is in selected cases ■with rapidly 'frorsening 

disease, and cortisone, which can ^ given by mouth, is the hormone of choice. An 
ini tial dosc of 100 mg. daily, in three divided doses, is gradually reduced to 25 to 75 
mg. daily over a period of 2 weeks. The equivalent amounts of long-acting cortico- 
trophin, given intramuscularly once daily, are 30 to 60 mg. tnitialfy, reduced to a 
maintenance dose of 20 mg. Complete prolonged Expression of symptoms cannot 
always be achieved tvithout the production of side-effects. These include rounding 
of the face, obesity, cedema, disorders of menstruation, insomnia, tachycardia and 
hypertension. Hirsuties, acne, diabetes, severe mental changes, hmmorrhages and 
t^mhoses are less common. 

A short course of treatment can sometimes be given as an adjunct to physical 
measures aimed towards rehabilitation. Deffnitive treatment with repeated short 
courses has proved disappointing. Withdrawal symptoms in the form of weakness, 
malaise, loss of appetite and depression are common, and in some patients they are 
more distressing than the disease. When inflammation is limited to a few joints, the 
standard methods of treatment can be supplemented by the intta-articular injection 
of small doses of hydrocortisone (compound F). The steroid hormones should not 
be prescribed when disability is due to incvtrsible changes and they are rontra- 
indicatcd by such conations as peptic ulceration, acute psychosis, tuberculosis and 
severe acute infections. They should be administered wiut caution when there is 
hypertension, diabetes or severe osteoporosis. Patients on steroid hormone treatment 
must remain under regular observation. 


2. SPECIFIC INFECTIVE ARTHRITIS 
GONOCOCCAL ARTHRITIS 

From 1 to 5 per cent of those infected with gonorrhtEa develop gonococcal 
arthritis. The disease is also found in babies, whose infection occurs at birth. In 
view of the fact that infection due to this cause frequently ends in crippling and bony 
ankylosis of the affected joints, it is important to make the diagnosis at the earliest 
possible stage. If this is done the prognosis is good. 

The clinical appearance and course of gonococcal arthritis is simibr to that of 
rheumatoid arthritis when the onset of this disease is acute. A difTereotial diagnosis 
may be made from the following points : (I) A recent history of gonococcal infection 
or urethritis. Unless specifically questioned, patients often omit to mention this. 
(2) The onset of joint symptoms within 3 weeks of such an infection. (3) There is a 
predominance of 3 : 1 m males, unlike true rheumatoid arthritis. As in the latter 
disease, however, the malady is often a polyarthritis from the onset. (4) The knees, 
wrists, ankles and frequently the plantar fiiscia are involved in a virulent attack. 
A painful teno-synovitis around the wrists and ankles is a common forerunner of 
arthritis. (5) Conjunctivitis and irido-cyriitis are not uncommonly associated with 
gonococcal arthritis. 

The complement fixation test of the blood is found to be positive in about SO per 
cent of cases after the first montb, and gonococci may in many cases be grown by 
special methods from samples of the jtnnt fiuid, affording an immediate confirmation 
of the diagnosis. 

Treatment — Although penicillin will invariably cure the primary infection it is 
less effective in the treatment of gonococcal arthritis and the most favourable results 
have been obtained with artificial fever therapy. In the chronic stages it is important 
to guard against contractures of the affected joints. 
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MENINGOCOCCAL ARTHRITIS 

This is not uncommon in the seoind week of cerebrospinal fever, and may be 
polyarticular or monarticular. It closely resembles gonococcal arthritis, except that 
It is generally less severe. There is also a milder sporadic form — chronic meningo- 
cocci septicemia — which omirs in the absence of meningitis and which is probably 
more common than is generally suspected, passing as infiuenza or subacute rheu- 
matism. The diagnosis in these cases rests upon the presence of intermittent low 
fever, a rash, tvhidi mav be purpuric and somrtimes simulates erythema nodosum, 
and a positive blood culture. Lcucopenia is usual in this syndrome. The patients 
often seem surprisingly well, and complain of little except joint pains. Bom these 
types respond well and rapidly to sulphonamidc therapy. 

PNEUMOCOCCAL ARTHRITIS 

A polyarthritis of the rheumatoid type is a rare sequel of pneumonia. It affects 
children more commonly than adults. An arthritis affecting one or more of the larger 
joints is somewhat commoner. These conditions generally occur subsequent to the 
stage of pneumonic resolution. 

Pathology. — ^The joint fluid is in most cases purulent, and pneumococci can be 
found in it except in cases which have received chemotherapy. 

Prognosis. — If the patient survives the pulmonary infection his resistance to the 
organism Is good, and joint function is m most cases preserved provided erosion of 
the cartilage has not taken place. 

Treatment— Joints affected in this way should be aspirated early and they should 
be immobilised in light plaster splints, wmch should be removed ^aily to permit of 
gentle movement. Speafle treatment for the pneumonia must be given. 

ACUTE SUPPURATIVE ARTHRITIS 

This is often polyarticular in its distribution, and may be mistaken at first for 
acute rheumatic fever or rheumatoid arthritis. It occurs more often in children than 
in adults. 

Etiology,— -The condition may be a blood-borne infection (metastatic), or may 
arise as an extension from neighbouring areas of osteomyelitis, or othei mtection. 
The former is the more common and may be secondary to a focus of infection in the 
middle ear, throat, sinuses or prostate. It may also follow the acute specifle fevers, 
particularly scarlet fever and septic tonsillitis. It has also been reported following 
meningitis, septic endocarditis, infected varicosities and bums, pyelitis and furuncu- 
losis. An arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms winch are chiefly responsible are the hsemolytic streptococcus, 
the staphylococcus, the pneumococcus, the gonococcus and, after typhoid, Salm. iyphi. 

Symptoms. — ^These include an acute onset of chills and sweats, pyrexia, local 
ptin and tenderness in the joints, with redness, swelling and lirmtation of movement, 
^ere is in most cases a high degree of polymorphonuclear leucocytosis. 

Course. — The joint fluid rapidly b^mes purulent and extensive damage to the 
joints occurs if treatment is not instituted rapidly. Badly damaged joints generally 
ankylosc ultimately. The mortality amongst such cases used to be in the neighbour- 
hood of 20 per cent. 

Treatment. — ^Treatment with the antibiotic to which the orgamsm is most sensi- 
tive should begin as soon as possible, and in the case of penidllin or streptomyrin it 
can also be given directly into the joint. Pus should be removed by drainage or 
aspiration. ^Vhen the infection has been controlled Impairment of function due to 
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muscle wasting will respond to czeictses and other methods of rehabilitation, but 
orthopedic treatment may be necessary when there arc irreversible destructive 
changes in the Joint. 


TUBERCULOUS ARTHRITIS 

Tuberculous arthritis usually occurs in young patients, and is an infection from 
a primary tuberculous focus elsewhere in tne body. The possibility of an arthritis 
in a young subject being tuberculous should always be borne in mind, and a radio- 
graphic examination is of great value in differentiating this type from other varieties. 
The subject b dealt with fully in suTgical books, to which the leader is refened. 

Tuberculosis may also be responsible for certain cases of idiopathic polyarthritis. 


DYSENTERIC ARTHRITIS 

A polyarthritis of tlie rheumatoid type follows bacillary dysentery in about 3 per 
cent, of cases, at an interval var^ng from 3 weeks to several months after the cessa- 
tion of acute symptoms. It may also occur in the course of a chronic ulcerative colids. 
In some cases the process only affects one joint, but in cither event the process com- 
mences as an Inilammation of the periarticular tissues and progressively invades the 
joint surfaces. Suppuration is rare. 

Treatment should be directed to the dysenteric condition, and should bcjiallia- 
tive so far as the joints are concerned. Severe arthritis due to ulcerative cohtisisan 
indication for colectomy. 


REITER’S DISEASE 

This U an illness of undetermined astiology which is often self-limiting, and which 
is characterised by pol^rthrids in association with non-vencreal urethntis and con- 
junctivitis. Attention tvas drawn to this syndrome during the campaigns in the 
iVliddlc East, where it was not uncommon amongst young soldiers. It was original^ 
held to he related to dysenteric polyarthritis, but the consensus of opinion now tends 
towards a virus aetiology (see p. 310). 


undulant fever or brucellosis 
A mild polyarthritis due to chronic infection with the organism of this disease 
is probably more frequent than is usually believed and is commonly seen in Mediter- 
ranean countries. It is generally associated with myalgia, and sometimes with loter- 
mittent hydrarthrosis. The onset may be acute or chronic, and the clinical picture 
may closely resemble a subacute attack of rheumatoid artliritis. The pain is often 
very acute. 

The general symptoms are indelinite and multiple, and include malaise, long- 
continued low-grade pyrexia, which “undulates", loss of weight, sweating and 
depression. The blood may show a secondary anaemia and a leucopenia. The 
agglutination tests ate usually positive if the disease is of some weeks’ duration, 
but a negative result is inojnclusive. The only fully satisfactory diagnosis is based 
on cultivation of the organism which is, however, very difficult. 


DENGUE 

This disease gives rise to a very acute form of peri-arthrids. Intense pain and 
sometimes swelling occur in the tendems and muscles around the joints. These 
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usually disappear when the fever subsides, but in the stage of convalescence may 
recur and last for weeks or months. The condition should be differentiated from 
rheumatic fever, from which it differs in being epidemic and in not responding to 
salicylates. 


LEUKAEMIA 

Acute leukxmia in children not infrequently presents with swelling, redness and 
pain of one or more joints. The disease may thus be confused with rheumatic fever 
or rheumatoid arthritis. 


DISSEMINATED LUPDS ERVTHEMATOSUS (scc p. 933 ) 


3. OSTEO-ARTHRITIS 

Synonyms. — Hypertrophic Arthritis; Arthritis Deformans; Morbus Cox® 
Senilis (of hip). 

Osteo-artnritis is a degenerative condition which affects the articular cartilages 
and weight-bearing surfaces, in most cases, of the larger joints. 

Etiology. — ^The known factors include trauma, congenitaljointdeformity, senility, 
certain disorders of metabolism and nervous diseases, t.g, Charcot’s joint. Prolonged 
toxsmia is occasionally important but there is no evidence that focal sepsis is con- 
cerned in the astiology of this type of arthritis. There may be an hereditary factor, 
particularly in certain cases of osteo-arthritis of the hips. 

The malady tends to occur principally in men over middle life who have led a 
strenuous life ; in women it mainly affects the knees and is often secondary to the 
proliferative synovitis which is often a distressing feature of the menopause. 

Pathology. — The changes which occur in the joint affect primarily the articular 
cartilage, which in the early stages shows grooving and " fibrillation ”, starting at 
the points where the pressure of the opposing surfaces is greatest. Later, the cartiJage 
may actually wear through at these points, and the two bony surfaces come into 
contact. When this happens, the constant rubbing of bone on bone gradually polishes 
and ” ebumates ” these areas. At the same time a gradually progressive enlargement 
of the articular surfaces occurs which culminates in the production of " lipping ” 
and of bony outgrowths from the joint margins called osteophytes. These excrescences 
may, in well-established cases, be easily palpable at the joint margins, and are the 
typical lesions of osteo-arthritis. No constant changes, other than degenerative, are 
found in the synovium. 

Symptoms. — ^The onset of the disease is insidious. The first symptom to be 
complained of is usually stiffness, often accompanied by pain after exertion. The 
site IS generally one or more of the larger joints ; or it may be any joint which is sub- 
jected to particular stresses as the result of the patient’s occupation or recreation. 
In the course of time considerable wasting of the muscles controlling the affected 
joints supervenes. The joints therefore tend to become unstable and so liable to 
further trauma. The coarse grating which can be elicited in joints affected with the 
disease is due to an accompanying teno-synovids, and is no measure of the actual 
damage to the joints themselves. \Vhcn extrinsic joint changes have occurred, the 
patient usually experiences considerable pain, particularly on bearing weighL The 
movements of the joint also become muim liimted on account of spasm of the sur- 
rounding muscles, which may in itself be a cause of pain. There is generally not 
much effusion present. Occasionally new bone formation may limit the movements 
of the joint, although this is not very common. Small rounded bony swellings on 
the terminal phalanges of the fingers and thumbs, termed Heberden’s nodes, not 
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infrequently develop during the course of the disease. These may be the cause of 
considerable pain in their early stages, but, on the other hand, they may be quite 
painless. 

The examination of a hip j’oint affected with early osteo-arthritia reveals some 
limitation and pain on rotation and often also of abduction of the joint some time 
before the movements of flexion and extension are appreciably interfered with. In 
addition, it may be found that such a patient when standing, in order to avoid pain, 
does not support his weight equally on both hips. Some wasting of the gluteus 
muscle on the affected side is also evident fairly early. In advanced cases actual 
shortening of the affected limb occurs either as the result of absorption of the femoral 
head or from its dislocation upwards. Pain complained of in the knee may in reality 
be referred from a diseased hip ; in such cases, if a full examination of the patient 
is omitted, treatment may be directed to the wrong joint. " Sciatica " is often found 
to be the result of osteo-arthritis of the hip, or of Uie lumbar spine, and is sometimes 
the initial symptom. 

Osteo-arthritic changes in the lumbar spine are frequently present without giving 
rise to symptoms and such changes are often discovered radioiogically in the course 
of an examinarion for another purpose. The sacro-Uiac joints arc in the same way 
frequently reported as being the seat of osteo*arthritis. Many of these patients are 
symptom free, while others complain of low backache or sciatica. 

The osteo-artliritic joint does not anlqrlose, but may become locked as the result 
of excessive osteophyte formation. In other cases it becomes unstable, omng to 
continued use in the presence of insufficient musculat support, due to muscular 
wasting ; in these cases the joint surfaces may ultimately become very disorganised. 

When a weight*bearing joint is affected, the patient suffers great pain on standing, 
and a certain amount of absorption of articular bone may occur, resulting in some 
shortening of the limb. 

In some cases the articular cartilage may become fragmented, or osteophytes 
may break off into the joint cavity. In both these circumstances they form loose 
bodies which give rise to all the symptoms usual in that conditioni in addition to those 
of the arthritis. 

The general health is not affected, unless as the result of enforced inactivity or 
of pain. 

Diagnosis. — Unless the observer be a slave to names it must be allowed that it 
is not always easy to call a case one of pure rheumatoid arthritis or osteo-arthrids. 
But, speaking generally, the distinction is a true one and it is inmortant to make it 
whenever possible. Osteo-arthritis is a degenerative condition attecting one or two 
joints, usually the larger ones. There is generally a history of trauma in the past, 
or of continued trauma of a minor nature, such as some occupational or sporting 
stress or strain ; or a postural defect ; or in some cases a sudden increase of weight, 
with resultant strain on the ankles, knees or hips, such as may occur at the meno* 
pause. Apart from the menopausal group of cases, the patient is more often a male, 
and his general health is not directly affected by the disease. Again, the pain is gener- 
ally relieved by rest. 

Rheumatoid arthritis, on the other hand, is a general disease, the joint changes 
being a conspicuous part of it. These changes are iMammatory in nature, and trauma 
is not a marked feature. The onset is In the smaller joints, many of which are generally 
affected, symmetrically and bilaterally. The patient is most often a woman, and there 
are, as suggested, indications of general HI health and loss of weight, which often 
precede the joint manifestations. 

The radiographic appearance of a joint affected with osteo-arthritis is usually 
typical. The bone density is unaffected, but the joint space is narrowed to a degree 
which depends upon the amount of erosion occurring in the cartilage. OsteophytM 
are seen at the joint margins, and there is frequently also a deposition of calcium in 
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the attached ends of certain tendons, such as those of the patella and ligaments, e.g. 
the cruciates, which result in an appearance of " spiking This is sometimes found 
independently of the existence of osteo-arthritis- In ostco-arthritis of the hip con- 
siderable deformity, both of the head of the femur and of the acetabulum, may be 
seen, and, in addition, small degenerative cjTdc areas adjacent to the joint arc not 
infrequently noticed. The radiographic findings arc often unrelated to the degree of 
pain in the particular case ; this may be severe with very little radiographic deviation 
from the normal, whereas the grossest radii^raphie changes arc sometimes compatible 
with little pain. 

The blood sedimentatfon rate, glucose tolerance test and streptococcal agglutination 
reaction are normal. 

Differential Diagnosis. — Conditions which are liable to be confused with osteo- 
arthritis are Paget’s disease, ostcochrondritis dissecans and occasionally neoplastic 
growths of the articular ends of bones. 

Prognosis. — If not treated the course of osteo-arthritis is progressive and generally 
ends in disablement. Much, however, can be done in the early stage to prevent this, 
by relicsing the affected joint of all possible strain, and by support and correct treat- 
ment. The outlook is perhaps best in that form knot^'n as “ menopausal arthritis ”, 
provided full and adequate measures arc taken before the malady becomes firmly 
established. 

Treatment. — As there is usually an absence of genera] s3m3ptoms, there is no 
indication for general treatment other than seeing that the patients receive an adequate 
supply of wtamins and that definite periods oi rest arc secured. If the patient is 
obese, a diet low in fats and carbohydrates should be insisted upon if success from 
other measures is to be achieved. The caloric value should not exceed 1600 olories, 
and fluids should not be taken at the same time as food. The patients should be 
reassured that thev vn\i not become extensively and hopelessly crippled, as may occur 
in rheumatoid arthritis. 

It is the experience of most observers that little benefit U to be anticipated as the 
direct result ot removing fod of infection. If, however, these are found they should 
be dealt nith cn their merits. If varicose veins are present, as is often the case when 
the malady is situated in the knees, treatment directed towards these may result in 
some improvement in the joints. 

The drugs chiefly valuable in this condition arc those of the analgesic group, such 
as aspirin, phenacetin and codeine. They should not be prescribed as a routine 
and should only be used ivhen pain is severe. Phenylbutazone is very effectire in 
certain cases, but must be prescribed with caution ; 200 to 400 mg. daily may rclic%'e 
the pain and this dose can be maintrined over long periods with reasonable safet)'. 
It can often be reduced to 100 mg. daily, with equal clfect. Gold salts arc not indicated 
in this type of arthritis. 'Hie intra-articular injection of hydrocortisone, 25 to 50 mg., 
at frequent intervals, gives considerable although temporary relief of symptoms in 
some cases. 

In cases which arise about the time of the menopause small doses of iodine and 
thyroid arc often of value, but should be combined with the other measures outlined, 
particularly those for reduction in weight and muscular re-education. Central healing 
in the home is desirable. 

Physiotherapy of some sort is essential in the treatment of osteo-arthritis. Heat 
is required, to stimulate the failing drcuhtion locally and to rclie\’c muscle spasm 
and consequently pain ; massage, to maintain and stimulate the nutrition and drainage 
of the skin and underljing tissues ; and movemcni, in order to maintain the mobility 
of the joint, to prevent or repair muscle wasting and discourage the formation of 
adhesions. \\Ticn dealing with the extremities, paraffin wax applied at a high teropera- 
turc is also useful as a means of applying heat. 

Movement should, if possible, be active, i.r. special exercises, or if this is not 
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feasible at the outset, electrical stlmularion by means of the surging faradic current, 
or hydrotherapy, if aTOiIable, may be substituted. Movement of the affected joint 
should, however, as far as possible be dissociated from weight-bearing through the 
affected joint, in order to allow of repur in the cartilage. Where the deep pool or 
the Guthrie-Smith slings are available for this purpose they are helpful. 

The question of posture, or “ body mechanics ", is an important and neglected 
aspect in many cases of osteo-arthritis. For instance, pronatea feet may cause strain 
and, later, arthritis, in both knees and lumbar spine, as may a pendulous abdomen. 
Proper postural exercises should be taught, and the patient should continue whh 
these until the correct posture is maintained reffexly. 

When, after a period of rest, the patient begins to put weight on to the affected 
joint again, the latter should always to adequately supported. For this purpose a 
crepe bandage, or Elastoplast, is of great value. In some cases special appliances, 
such as the Henvard Marsh splint for the knees, or a back support when the spine is 
affected, may be needed for a period in order to protect the joint. For the feet proper 
arch supports may be necessary, while in cases of severe arthritis of the hip or knee, 
when weight-bearing continues to give great pain, some form of n'alking caliper, 
whereby the weight of the body is “ by-passed " from the ischium clown to the 
heel of the shoe by a light metal rod, is indicated. 

In very advanced cases operative procedures may prove necessary. Chief amongst 
these are synovectomy in those cases in which soft tissue proliferation is not respon- 
sive to other treatment. When in the hip-joint a small degree of painful movement 
is all that remains possible of achievement, arthrodesis, either by open operation or 
by means of the Smith-Pettraen pin, is often the best method of treatment. Arthro- 

E lasty in experienced hands is a successful operation, but old sgc is a contraindication, 
ecause of the considerable length of time necessary for rehabilitation. Tavernier’s 
operation for section of tlie obturator nerve, if successful, is pain-relieving. 

4. HYPCHTROI'HIC PULMONAllY OSTEO-ARTIIROPATIIY {we p. 1171} 

5. ARTHRITIS DUE TO GOUT (m p. 4+4) 

6. SPONDYLITIS 

Spondylitis is ortliritis of the spine. Most cases fall into one of three types: 

a the ankylosing type — spondylitis aniqrlopoictica; (2) rheumatoid arthritis, in 
ch the spine is involved as part of the general disease and (3) osteo-arthritis of 
the spine. 


1. ANKYLOSING TYPE OF SPONDYLITIS 
Synonyms. — Ankylosing Spondylitis; Spondylitis Ankylopoictica ; AtropHc 
type of Spondylitis ; Spondylose Rh^mclique; Von Bechtcrew’s Disease; Marie- 
Strumpell Disease. It is now realised (hat all these terms apply to the ankylosing 
type of spondylitis or sub-varieties of this, 

Etiology. — The predisposing and exciting factors are probably the same as in 
rheumatoid arthritis. In America, where it o knovm as Rheumatoid Spondylitis, 
It is believed to be a variant of that disease. The age of onset is similar, occumng 
chiefly in the young, but males are predominantly affected. The disease is sometimes 
familial. 

Non-specificurcthritis is considered by some authorities to be a cause of ankylosing 
spondylitis. 

Pathology. — The only true joints in the spinal column are those which permit of 
movement between the intervertebral aiticulv facets and the costo-vertebral joints. 
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corticotrophb are of considerable value in suppressing the acute esacerbations. The 
principles of treatment and dosage are the same as in rheumatoid arthritis (p. US2). 

In the active stage rest in bed and inobQisation of the chest by means of breatUng 
exercises are essent^. Fracture boards should be placed under the nuttress, to pre- 
vent sagging, and the patient should be as flat as possible, the pilJon3 being removed 
several times daily in order to hyperextend the spine. Better sml, a plaster cast should 
be made of the bade in which the patient can lie, thereby maintaining the natuni 
curves of the spine. Breathing exerdses undertaken in tins podtion should aim at 
keeping the chest wall mobile by restricting abdomiiul breathing. Physiotherapy 
is chiefly of value in the form of radiant heat or infra-red rays to the back, in ortiM 
to relax spasm and relieve pain. Gentle massage is useful for the same purpose, 
and, later active movements should be performed under supervision. If there b 
already some deformity of the spine a plaster shell is essential and the patient should 
lie in this night and day to relax completely all spasm. It should be altered frequently 
so as to take advantage of the gradual postural improvement, and when the patient 
first assumes the upright position he ^ould be fitted with a light spinal brace to 
relieve the back from ^ strain. Special mobilising exercises are indicated when the 
disease is less active. 

Radiotherapy to the sacro-Uiac joints and the spinal column is an important 
part of the treatment of these cases. Its effect appears to be more than merdy 
palliative. 

Even with the greatest care it is sometimes impossible to avoid ankylosis of the 
spine. But if this does occur it is almost always possible to ensure that it does so in 
the optimum position and thus the patient will uli^atcly be able to lead a reasonably 
active life in an erect posture. 

2. RHEUMATOID ARTHRITIS WITH SBCONDART SPONDTLITIS (seep, 1151} 
3. OSTEO-ARTKRITIC TYPE OF SPONDYLITIS 

Synonyms,— Osteo-arthritis of Spine ; Hypertrophic Spondylitis j Degenerative 
Spondylitis ; Spondylosis. 

Some degree of osteo-arthritis of the spine is present in the majority of people 
over 50 years of age ; but it Is unusual for these changes to cause symptoms.^ Its 
incidence is rather lugher in men than women and it seldom occurs belore middle 
life. It often follows trauma. 

Pathology, — ^The chaoges are not inflanunatory in nature and are identical with 
those of osteo-arthritis met with elservhere in the body. Bony ankylosis does not 
occur in this type of arthritis, but osteophyte formation b always seen, together with 
narrowing and degeneration of the intervertebral spaces. The areas most commonly 
involved are the cervical and lumbar regions, and in the former protrusion of the 
intervertebral disks may result In spinal cord and nerve-root compression. 

Symptoms. — ^VVhen symptoms are present they may include the following : root 
para, of wticli smtica » the most fiequent. example*, mtieaslng stiffness of the 
Da<^ which, however, never becomes completely rigid. Headache and pains in the 
neck, shoulders and arms are common, sometimes in conjunction with areas of 
parssthesia or amesthesia in the skin. Pains are generally aggravated by movement 
of the spine, as the nerve roots are liable to pressure in or around their exit from the 
spinal foramina- Cervical spondylosis may cause paraplegia due to ventral compres- 
sion of the spiiuil (»rd, a Brown-Sdquard syndrome due to bteral compression of 
the spinal cord and radicular symptoms when nerve roots are involved. 

Diagnosis. — Thb should be confirmed radiologically. The lesion typical of 
osteo-arthritis is the osteophyte ; while marginal exostosb and shrinking of the verte- 
bral margins, ivith narrowing of the intervertebral spaces, are also seen. The sacro- 
iliac joints are generally normal. In all cam the possibility of malignant growths 
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or Paget’s disease in the spine should be borne in mind, as the symptomatology may 
be the same. Myelography may be required to establish the diagnosis in doubtful 
cases. 

Treatment. — ^This is similar to that of osteo-arthritis elsewhere in the body and 
includes the correction of body posture and flat feet. The frequent application of 
heat in some form, followed by rest and muscular relaxation, is important. Massage 
and faiadism at a later stage helps the muscular support of the back. Sometimes it 
is necessary to supplement the support of the bade mechanically by a plaster cast 
or a brace. Radiomerapy someUmes relieves intractable pain which proves resistant 
to analgesic drugs, such as aspirin, phenacetin, codeine or phenylbutazone. Con- 
servative treatment of cervical spondylosis with neurological complicatioiis consists 
of bed rest, physiotherapy and the Immobilisation of the head and sedc by means 
of a collar-support. Surgical treatment is confined to laminectomy, because the 
offending osteophytic ridge is anterior to the cervical cord and is therefore 
inaccessible. 


7. STILL'S DISEASE 

This disease is believed by most observers to be the juvenile form of rheumatoid 
arthritis. But although the articular changes are of an inflammatory nature their 
effects are more often confined to the periarticular tissues. Again, even in cases of 
long standing, it is not unusual to find little or no radiological evidence of destruction 
at the actual joint surfaces. 

.Etiology. — ^The sexes are affected in about equal proportion, while the age 
incidence resembles that of rheumatic fever. Thus the malady is seldom met with 
before the age of 3 years and the average age at oiuet is between 6 and 7 years. TTie 
cause remains unknown, although the factors held to be responsible for rheumatoid 
arthritis are usually invoked to account also for Still’s disease. These are focal infec- 
tion, metabolic or endocrine disorder, or, m some cases, unsuspected and attenuated 
infecUon with the tubercle bacillus. In the majority of cases it is very difficult to 
assign any one cause. It is certam, however, that once the disease has commenced 
a cmd damp environment exacerbatrs jt cnnsideTably. 

Symptoms. — If a careful enquiry of the history of the patient’s illness be made 
it is often found that a considerable period of prodromal ill health preceded the 
onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pyrexia and pain 
and swelling of seve^ joints. This often leads to an initial diagnosis of rheumatic 
fever, but it is soon found that sodium sali^late has no beneficial effect and that the 
joint swellings, far from being transient increase in number and intensity. IVhen 
the onset is gradual there is little pyreada but a slowly progressive degree of swelling 
and limitation in movement of the knees, wrists, elbows, foigers and ankles — usually 
in that order. Later, the cervical spine and also the hips may become affected and 
the patient becomes completely crippled. The foregoing joints are usually attacked 
symmetrically, and their appearance k characteristic in that the periarticular swelling 
renders the joint fusifonn in shape. The skin over this swelling is rather stretched 
and often slightly bluish. The muscles adjacent to the affected joints waste, which 
further exaggerates the fusiform appearance. In the case of the wrists, ankles and 
elbows the bony contours are often completely obscured. The affected joints are 
generally tender on pressure, but usually are not painful except on movement. This 
leads to further voluntary limitation of movement and so intensifies the muscle 
wasting already present. v- 

In many cases of this disease the joint swelling and muscular wasting arc accom- 
panied by a lymphatic reaction which shows as enlargement of the ^ * .’ ■ 

glands, especially those around the elbows and in me axilla. In aboi 
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seen there 5s also enlargement of the spleen. These changes were present in the 
cases originally described by Still in 1897. The enlarged elands are not tender, and 
are generally discrete and “ rubbery Subcutaneous nodules are sometimes found 
in addition. 

There is generally a secondary anannia, and quite often patches of light^brown 
pigmentation on the skin. When the disease is established, the exttemitira are cold 
and clammy, and there is an increase in the temperature before other joints are 
affected. In long-standing cases normal growth is considerably interfered with. 

In the late stages the type of deformity seen in adult rheumatoid arthritis develops. 
There is flexion of the fingers and ulnar deviation of the hands, and also flexion of 
the knees and elbows. 

The radiographic picture is chiefly remaikable for the advanced degree of the 
osteoporosis which occurs. There are often little or no actual joint changes, and 
osteophytes are never found. 

The end result, so far as the joints are concerned, is a fibrous ankylosis, or a 
fibrosis of the joint capsule, which is sufficiently complete to resist all attempts at 
movement of the joint. 

It is stated that at post-mortem examination diffuse pericardial adhesions and 
adhesive mediastinitis are often discovered, although unsuspected during life, and 
evidence of valvular disease of the heart has occasionally been repotted. 

Prognosis. — Until recently there was considerable doubt as to what the 
ultimate fate of these patients. Some authorities held that they recovered, while 
others explained the rarity of the aflection in adult out-patient departments by 
assuming that the patients either died or became rapidly bedridden after leaving the 
children’s departments. In one series the mortali^ in those under 5 years oi age 
was about 25 per cent, (due to intcrcurrent infections) ; complete recovery occurred 
In ft small proportion ; while in the majority, tlte disease remained apparently arrested, 
often for several years at a time, only to resume its ravages at increasing intervals 
until the patients were entirely crippled and bedridden. 

Tre3tment.*—\Vhen the presence of an infective focus is established, this should 
be dealt with at an early stage of the disease. In all cases the child's resistance should 
be built up by all available means. A nourishing diet, an open-air life and a dry, sunny 
climate are indicated. In addition. cod-Iivcr oil and malt, syrup of iodide of Iron, 
and courses of an arsenic-containing tonic are important. Salicylates have little or 
no beneficial effect. Non-specific protein therapy is often recommended, but is too 
drastic and temporary & measure to employ except in the later stages. Good results 
have occasionally been reported from sm^l doses of gold salts administered intra- 
muscularly in short courses. But in some cases these salts provoke unfavourable 
reactions, and so should be used very cautiously. No case should receive a larger 
dose than 0 05 g. and a total course of 0-5 g. should rarely be exceeded. The in- 
jections should be given at fortnightly intervals, and the onset of toxic nephritis, 
stomatitis, diarrhnsa and dermatitis should be especially looked for. The response 
to cortisone and corticotrophin is the same as in adult rheumatoid arthritis. The 
initial response is generally excellent, but as treatment may have to be protracted 
the likelihood of toxic effects is thereby increased. 

AH swollen joints should be bandaged and lightly splinted, or put into thin plaster 
of Paris casts, to avoid the contraction deformities wmeh otherwise inevitably occur. 
The child should always sleep in these, and soon becomes accustomed to them. 
They should be removed daily, however, for a short period, during which the joint 
must be given active assisted movement, to prevent fixation. Dry beat from a radiant 
heat or infra-red ray lamp is comfortable and renders the performance of these daily 
active movements easier. These movements are also essentia! to remedy the muscular 
atrophy present. Massage is generally unnecessary in these cases. 

In the very late stages, when the patient is bedridden owing to extensive contrac- 
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tion deformity, minor surgical procedures, such as tenotomy, are justifiable to remedy 
the deformity. 


PSEUDO-ARTHRITIS (SYNOVITIS) 

Effusion of fluid into the joints may be associated with various conditions and is 
often of a temporary or intermittent nature. 

Apart from the various forms of true arthritis already described, the following 
may give rise to joint effusion ; 

(i) The specific fevers, especially scarlet fever, meningococcal fever, puerperal 
fever, syphilis, typhoid or paratyphoid fever, yaws and malaria. In the United States 
a form of pseudo-arthritis associated with lymphogranuloma venereum is not un- 
common. 

(li) Abnormal Hood conditions, such as purpura simplex or purpura rheumatica 
(Schonlein’s disease), scurvy and hamophiUa give rise to swelling of the joints due 
to an effusion of blood. The knees are most frequently affected. 

(iii) Gratetks affecting the bones, in near proximi^ to a Joint. 

(iv) Injection of animal sera, i.e. apart from “ serum sickness ” arising on the 
seventh to tenth day after the use of *' foreign ” serum in treatment. 

(v) Trauma may cause synovitis or htemarthrosis of the affected joint. It should 
be noted that the strain imposed on certain joints due to faulty body posture occa- 
stonally msults in a chronic form of hydntrth^is. 

(vi) Intermittent hydrarthrosis ; a periodic recurrence of joint effusion of unknown 
stiology which persists for several days and usually affects the knees. Attacks tend 
to recur St regular intervals ; they show no local evidence of inflammation; and they 
are refractory to most forms of treatment. This condition is probably the result of 
an allei^Ic sensitisation, and treatment should be directed along these lines. It may 
represent an atypical form of onset of rheumatoid arthritis. 

(vii) Palinaromic rheumatism.— is a form of recurrent painful swelling of the 
joints which shows intense inflammatory synovial reaction. It has been exhaustively 
investigated by Hencb, but the cause remains unknown. 


NON-ARTICULAR RHEUMATISM; FIBROSITIS 

Non-articular rheumatism and fibrositis are the tenns employed to designate pain 
which is situated in the soft tissues of the limbs or trunk and of which the causation 
is obscure. It is accompanied by muscle tenderness and spasm, but there is no 
deterioration in the gener^ health of the sufferer. A feature of the '* classical ” type 
is that the pain can often be sho^v^ to originate in nodules, which are acutely tender 
to pressure and from which the general pain is referred. 

In view of the obscurity which at present sbrouds its true nature it can perhaps 
be best classified according to the part of the body which it affects, e.g. fibrositis of 
the head and neck, brachialgia, intercostal fibrositis, fibrositis of the back (lumbago), 
etc. It may also be subdivided broadly according to the nature of the structures 
which appear prindpally to be affected, e.g. ; Panniculitis — inflammation (or increased 
tension from some cause) of the deep sul^taneous fat. Peri-arthritis — inflammation 
of the structures surrounding joints (indudlng bursae). Peri-neuritis — inflammation 
of the nerve sheath and fibrous tissue between the nerve fibres. Considerable doubt 
has, however, been cast in recent years upon the occurrence of the latter as the result 
of rheumatism. 

Etiology. — Fibrositis can sometimes be attributed to focal sepsis, particularly 
of the teeth, tonsils, nasal sinuses and prostate. 



A further group of cases would appear to be of metabolic origin, i.e. allied to 
gout or to a special sensitivity to certain types of food. It may sometimes be the out- 
ward manifestation of mental anxieQr or tension and in America the term " psydo- 
genic rheumatism ” is much employed. 

Finally, a certain proportion of cases of fibrositis can be traced to chronic strain, 
often secondary to faulty posture. A common example of this will be found in 
those cases in which the fascia lata is tender and painful in conjunction tvith a flattened 
plantar arch. Such patients are usually curea when the distribution of tlie ^dy 
weight is readjusted by rabing the inner edges of the shoes. Some cases of low back- 
ache seem also to be attribut^Ie to the same cause. 

Morbid Anatomy, — This was investigated originally by Stockman, who believed 
that the results of injury to fibrous tissue, wlwther bacterial or traumatic, had the 
effect of producing in the acute stage an exudate and inflammatory tedema. As 
the condition becomes chronic there is said to be a production of dense connective 
tissue in nodules or strands, which differ from normal fibrous tissue in having more 
fibroblasts. In 1944 Copeman and Ackerman produced evidence, based upon biopsy, 
that certain cases of fibrositis are caused by a non-Inflammatory cedema ot fat lobules 
which are invested with a non-distcnsiblc fibrous fascia. Tms increase in tension 
appears to be the cause of the pain. In later stages the lobule may actuaUy herniate 
through a weak spot in its fascist covering, producing a tense palpable nodule. 

F- A. Elliott has suggested that in some myalgias, and also in some cases of " fihro- 
sitia ", local areas of tenderness or " nodules ” may be the result of muscle spasm, 
centrally induced through irritated nerve roots. 

Symptoms. — ^The pain complained of in fibrositis is not always at the real scat 
of the lesion but may be referred from other areas and therefore careful location of 
the actual seat of the inflammation Is essential. Again, the 63 mtptom 8 vary according 
to the area of the body affected. As examples, the predominant effect of involvement 
of the muscles o! the neck is often headadie ; of those of the limbs, numbness and 
tingling ; and of the fibrous tissue surrounding joints, stiffness and pain on moving 
these, often wronslv attributed to true arthritis. 
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cause of severe bilateral brachial neuritis is a cervical intervertebral disk lesion; 
unilateral brachial neuritis is frequently due to supraspinatus tendinitis, which is 
often the cause of inflammation of the subacromial bursa through which this tendon 
passes. Another ^roup of causes of brachial “ neuralgia" are the cervico-brachial 
syndromes which mcludc the compression of vessels or nerves at the thoracic outlet 
by a cervical lib or an abnormally placed davicle, or a spastic scalene musde (acro- 
paresthesia). These are all dependent upon a mechanical factor of some sort (see 
pp- 1577, 1579). " Tennis elbow ” is the term applied to the painful fibrositis affect- 
ing the origin of the extensor tendons of the forearm from the external ojndyle of the 
humerus. 

Burnlis may occur in any of the large burex. The most commonly affected is 
the subacromial bursa, referred to above. The chief clinical manlfestarions of 
" deltoid bursitis " are great pain on actively abducting the affected arm to an angle 
of 90® with the body. XboTC this point abduction can generally be completed with- 
out pain; the pwn returning, however, at the same point when the arm is again 
lowered. Passive movement through this range is not painful. Pain of this type 
encourages the sufferer to immobilise the affected arm, and this allom the inflamma- 
tion to spread to the joint capsule, which contracts and ultimately limits, or even 
entirely prevents, movement in tlie joint. This “ frozen shoulder " syndrome is not 
an infrequent late complication of cardiac infarction. The patient is often unaware of 
the full degree of limitation of the movement which has occurred in such cases, as 
a considerable degree of movement b possible by virtue of the mobility of the scapula. 
This condition is the severest type of peri-ar^ritis, and the apparent ankylosis of 
the joint must be differentiated from a true arthritb by means of radiography, as peri- 
arthritis of this tj-pe may be cured by the employment of diathermy wth aedve 
assisted movements and remedial exercises, or, if the diagnosb is clear and these 
means fail, by manipulation under anxsthesia. The burss next most commonly 
affected are those over the olecranon process, around the knee joint, over the bchium 
and over the great trochanter. Inflammation of any of these should be differentiated 
from a true arthritis of the neighbouring joint. Another form of peri-arthritis depends 
on inflammation of the tendon sheatm of muscles surrounding joints. This may 
occur as part of a chronic rheumatic process unassodated with trauma or gout. Its 
assodation >vith gonorrhceal and dysenteric infections has been mentioned. The 
flexor tendons of the wrists and knees are the most commonly attacked. Pain, swelling 
or crepitus results and sometimes sraovial effusion. Occasionally the extensor tendon 
of the thumb alone becomes painful and thickened, resulting in a loss of abduction 
and great tenderness and thickening. This is referred to as stenosing tendovaginitis 
(De Quervain’s disease), and is brilliantly amenable to operative treatment. 

The palmar fascia is sometimes the site of a chrome fibrosidc process, and the 
resulting thickening and contracture is known as Dupuytren’s contracture. This is 
seldom painful, but can give rise to considerable dbablement of a somewhat intract- 
able nature. The condition, which b much commoner in males than in females, is 
often found to bo familial. A somewhat similar condition, which, however, does not 
cause so much contracture, is kno\TO as " painftU heel ”. In some cases a small spur 
of bone b found radiographically at the insertion of the plantar fasda into the os calcis, 
though spurs may also be found in subjects who are free from the condition. But 
in the majority of cases, no cause for the pain can be found. 

The subjects of fibrositis are usually found to have some degree of defective skin 
calculation, as evidenced by abnomial sensitivity to cold weather or to local draughts. 
Spontaneous brubing, or the fact that they perspire in the hottest weather only with 
c^culty. Attacks of fibrositis occur in many people without apparent detriment 
to their general health. 

The group of cases which appear to be allied to gout or to a spedal sensitivity to 
certain types of food may be suspected by tiie excellent general health, even during 
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attacks, the periodic or seasonal nature of the attacks, a histoiy of familial gout or of 
being " unable to digest ” certain foods or drinks, and finally by the fact that the 
fibrosids tends to affect the lower limbs and other lower parts of the body. Surii 
patients, in addition, often exbibit the symptom-complex described by the French as 
“ hepatisme This is shown prindpi^y by morning headache, furred tongue and 
a tendency to incomplete bowel emp^ng, with light-coloured and offensive stoob; 
often, too, there is shght tenderness on pupation of the liver. 

Prognosis. — ^Provided sufHdent care be taken and the value of external as well 
as internal remedies is remembered, the outlook is good. An exception, however, b 
in the case of old patients, for the senile form of fibrosltis b sometimes intractable 
to all the usual remedies. 

Treatment. — When symptoms do not call for urgent treatment, the first intfica- 
tion is to investigate the sstiology. In the majority of cases in which the malady is 
believed to be allied to gout or due to a speaal sensitivity to certmn types of food, 
appropriate treatment should be adopted. 

At the outset, a mercurial purgative, such as calomel (gr. \ to 2), fallowed next 
morning by a saline, should be prescribed. In the acute stage rest in bed b desirable. 
The internal admirustration of analgesic drugs b indicated. Aspirin and caldora 
acctylsalicylate (gr. 5 to 15) are in uie majority of cases the most e/fident for thb 
purpose. If necessary, potassium iodide (gr. 2 to 5) may be added, as may phenacedn 
(gr. 5 to 10) or caffeine (gr. 5) at 4-hoarly intervab. A useful addition to aspirin and 
phenacetin is codeine phosphate (gr- |) or Dover's powder (gr. 5 to IS). Phenyl- 
Dutazone (20Q to 600 mg. daily) ts sometimes effective. An ointment designed to 
act either as a rubefacient or as a counter-irritant should also be prescribed. In acute 
cases a hot linseed or kaolin poultice will often give considerable relief if appli^ 
every fe^v hours, as may a hot cloth wrung out of a solution of ordinary mustard in 
water. Massage is undesirable in the acute stage. In cemin cases benefit will result 
from a short course of colonic lavage twice a week for 2 to 3 weeks. 

IVhen it is desired to immobilise the musdes of the back during the acute stage of 
lumbago, the most effective method is by means of a perforated belladonna plaster, 
which should be made to cross the mid-line behind and come round to the front 
Ordinary wide strapping b a good substitute. When the condition b less acute and 
the patient is able to get up, the application of both beat and massage to the affected 
regions b indicated. The former may be applied in a dry or a moist form, the one 
often succeeding when the other has failed. Dry heat may be given by means of a 
portable lamp, an electric heating pad, exposure to a gas-fire (which gives out infra- 
red rays), the application of a hot iron through brown paper applied to the skin, a 
hot- water bottle or a bag of salt or sand which has been heated thoroughly in the oven- 
When the condition is deep-seated, dbthermy b the best form in which to apply 
heat. 

Moist heat may be applied in the form of bread or linseed poultices, kaolin poultice 
(Anriphlogbtioe), mud packs or applications of hot paraffin wax of a special melting- 
point (which IS sold for thb purpose), or, if the patient b in a condition to have it, a 
Turkbb bath. Perhaps the simplest method of applying mobt heat b in an ordinary 
bath, to which 4 lb. of Epsom salts (or common salt) have been added. It should 
be taken as hot as possible, and, contrary to the general belief, the patient should 
not “ soak in it " but should get out after only 10 minutes* immersion and be briskly 
rubbed down, after which some analgesic ointment should be rubbed rapidly into 
the affected areas, and he should be wrapped in a blanket and put to bed for several 
hours. After this, deep massage should be ordered for the affected areas, although 
this may be painful at first. 

Hydrotherapy and counter-irrilation . — ^Wheo the patient is near a spa or an institu- 
tion equipped for hydrotherapy, spray douche-massage, followed by “ contrast 
douching ” (alternate hot and cold water directed on to the painful areas under pressure 
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from a hose*pipc), is probably ihe best follow-up treatraent ; it slunulates the skin 
and muscles to resume their normal functions. 

In certain cases, particularly when the complaint is that of lumbago, counter- 
irritation by means of a cautery may be of great value. A small blister should result 
from each application, and the whole area may then be covered over with a gauze 
dressing. Auiother method is to produce blisters by means of '* blistering fluid ”, 
or cantharidin plasters, but these are not of such value as the actual cautery. Dry- 
cupping is a somewhat obsolete method of treatment, but is occasionally effective ; 
as is full exposure to a ICromayer mercury vapour lamp. 

In the chronic stage massage is essential if an attack is to be terminated in the 
minimum time and also if recurrence b to be avoided. To be effective, the indurated 
areas (nodulesl should be carefully sought for in the muscles, and at these points 
the massage sliould be deep. It will found that foUouing deep kneading with 
the finger-tips or thumbs, after an initial period during which the nodules may be 
increasingly painful, they wll gradually become insensible to palpation and ultimately 
dbappear. '^is process %viU be considerably facilitated if it be preceded on ea<m 
occasion by 20 to jO minutes* application of heat in one of the forms mentioned above. 
In certain cases a ” nodule ” will prove to be too painful for deep massage treat- 
ment, which will then induce protective spasm in the surrounding muscles, and so 
render further "kneading** impossible. In such cases a dose of aspirin or some 
other analgesic may usefully be administered before beginning the treatraent. IITien 
one or more dbercte trigger-points or nodules can be localised and when the pain 
is referred from these sites, the effect of injecting a few millilitres of a local anasthetic, 
such as procaine hydrochloride (J per cent, in saline) or " A.B.A. " compound, ivith 
saline, under pressure is sometimes dramatic. When there is diffused pain and 
tenderness, this method of treatment b not of much use, and unless the injection b 
made >vith great accuracy into the nodule the trouble may even be exacerbated. 
There is no doubt, however, that to achieve a quick result, even if it does not prove 
to be permanent, this is the method of choice. 

Diet and oJter-eare.--\f obesity be present, this should be treated (see p. 450). 
In cases in which a gouty origin b suspected, this should be corrected (see 
p. 448). 

After an attack of fibrositb, it is important that the patient should be taught to 
contract the affected muscles daily by means of appropriate exercises. He should 
also make a point of obtaining some regular exercise in the open air, even at the cost 
of rising somewhat earlier in order to walk part of the way to the office. The obese 
subject must not be allowed to regain his lost weight once the attack recedes, and 
occupations or hobbies knoivn to precipitate the attacks must be avoided. 


MYOSITIS OR INFLAMMATION OF THE VOLUNTARY 
MUSCLES 

Three forms occur — (1) the suppurative type ; (2) the non-suppurative type and 
(3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In thb condition there is a primary inflammation 
of the affected muscles associated with the local signs of inflammation and the general 
symptoms of a septic infection. Abscesses form m the affected muscles, which may 
require incision, and in the pus obtained pyogenic orgamsms, such as staphylococci, 
or Jess commonly streptococci, are usually found. 

2. Non-Suppurative Myositis. — must be remembered that the voluntary 
muscles are affected in the course of several dbeases. Thus, degeneration of the 
striped muscle, known as Zenker’s degeneration, may occur in any aoite infection 
of long duration ; it was first observed in ^hoid fever. In scurvy, intra-muscular 
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hsmorrliages are common, and these may be followed by a chronic inflammation, 
which usually resolves ; but in a few such cases suppuration occurs. Triduoiasis is 
accompanied by myositis, set up % the encapsulatea larvas of the Triekinella spiralis 
deposited in the Toluntaiy muscles. 

Dermatomyosftis, see p. 936. 

3. Myositis Ossificans Progressiva. — TIus is a progressive inflammatory affec- 
tion of the locomotor system of unknown origin, characterised by the deposition of 
bony substance in the fasda:, musdes, aponeuroses, tendons, U^ments and bones, 
with resuldng ankylosis of the affected articulations. The disease b rare. It usually 
commences m early life, and b commoner in males. Three stages occur in the 
musde changes. In the first stage, swelling and inflltration of the affected muscle 
with embryonic connective tissue occurs. In the second stage, Ae emb;yonic con- 
nective tissue becomes organised and forms ordinary connective tissue, which retracts 
to a hard fibrous mass. In the third stage, caldfication of the fibrous mass occurs and 
tins becomes replaced by bone. 

The musdes of the back and neck are usually the first to be involved. The verte- 
bral ligaments become ossified and the irregular bony swelling produced causes de- 
formity and fixation of the spine. The upper and lower limb are later involved, the 
musdes contracting and causing fixation of the joints. Finally, the musdes of mastica- 
tion are affected and ihb prevents movement of the lower jaw. The patient becomes 
helpless and bedridden, and usually dies from some intercurrent infection, such as 
pneumonb. or pyasmia resulting from bed-sores. The disease b always progressive, 
out b usually of long duration, and there may be a cessation in its progress for several 
years. No spedfic treatment is known. 

W. S. C. COPEMAN. 



SECTION XVI 


DISEASES OF THE SKELETON 

Diseases of the skeleton will be considered under three headings, according to whether 
bone, cartilage or bone marrow is primarily affected. 


DISEASES OF BONE 

HYPERTROPHIC OSTEO-ARTHROPATHY 

Synonyms. — Hypertrophic Pulmonary Osico*arthropathy ; Secondary Hyper- 
trophic Osteo-arthropathy ; Marie’s Disease ; Bamberger-Marie’s Disease ; Acropachy. 
Simple clubbing is sometimes referred to as Hippocratic Fingers. 

Definition. — A symmetrical enlargement of the bones of the hands and feet, and 
of the distal ends of the long bones, accompanied by clubbing of the fingers and 
toes, and sometimes by joint swellings, occurring in association with certain chronic 
diseases, especially of the chest and abdomen. Clearly, simple clubbing of the fingers, 
which is a common phenomenon, exists in countless patients without advandng 
further to produce hj’pertrophic osteo-arthropathy, which is rare. 

Etiology.— The aisease is eight times more common in males than females. It 
may occur at all ages, including childhood. The most striking examples are seen 
from 30 to 50. The primary leases in the course of which hypertrophic osteo* 
arthro^thy may develop are : 

1. Diseases of the lungs, such as abscess of the lung, empyema, bronchiectasis, 
carcinoma of the lung and mediastinum, or endothelioroa of the pleura. The 
condirioa is rarely seen in cases of pvimonaiy fuberculnsis, or non-tubercuJous 
fibroid lung. 

2. Congenital heart disease, and infective endocarditis. Here there is clubbing 
of the fingers but the bones are not affected. 

3. Diseases such as dysentery, idiopathic steatorrhesa, subphrenic abscess, pyelo- 
nephritis, polycythsmia rubra vera and hypertrophic drthosis of the liver. 

4. In 10 to 15 per cent, of coses the most minute search may fail to reveal a primary 
cause for the disease. Such cases may be familial. 

5. Pressure on the brachial plexus by a subdaviao aneurysm has been known to 
cause the disease, which is then unilateru and confined to the upper limb concerned. 

Pathology. — The bones most frequently affected are the metacarpal bones and 
the first two rows of phalanges. There are no bony changes in the terminal phalanges, 
the soft tissues and nails alone being involved. The radius and ulna may be affected, 
and more rarely the lower ends of the humerus and femur, the scapula, patella, iliac 
crests, nose and malar eminences. Radiographic examination shows a thin layer 
of newly formed bone beneath the periosteum which is raised unevenly, so that 
its outline appears serrated and the deposits beneath it are unevenly calcified 
giving a lace-work effect. 

Symptonis. — ^The onset is usually, gradual, with little pain, though stiffness and 
clumsiness of movements occur. Sometimes marked clubbing of the fingers develops 
in a few weeks ; but usually several months or more elapse before the condition is 
clwacteristic. There is a remarlablc symmetry in the pathological changes. The 
ends of the fingers and toes may be cj’anosed. ’The nails are large, broad and curved 
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both longitudinally and transversely — the so-called parrot-beak or drumstick. Th^ 
show longitudinal stnation and are brittle and easily split. The root of the nail is 
raised above its bed, and if pressure is applied at the root a distinct space bettvecn 
them can be made out. The hands and feet become greatly enlarged, owing to the 
bony changes and thickening of the soft parts. The forearms and legs are thickened. 
The pelvis, sternum, ribs and clavtdes may be thickened, and the %’ertcbrffi may 
show changes resulting in kyphosis. Swelling of the joints occurs in about a third 
of all the reported cases ana in practically eveiy one of those in which the process 
is of long standing. The joints involved are those in the neighbourhood of the bones 
affected, particularly the knees, ankles and wrists. The lesions ate not confined to 
the synovial membranes and periarticular tissues but may progress to erosion of the 
articular surfaces. Acute painful swelling of the joints occura especially in cases 
of endothelioma of the pleura. 

Diagnosis. — ^The disease is recognised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary diseases 
already mentioned. 

Acromegaly is to be distinguished by the spade-like hand, the spatulatc fingers, 
enlarged knuckles and the characteristic faaal appearance. The kyphosis is more 
often cervtco-dorsal, \7b«ea8 in hypertrophic puimonaiy ostco-arthropathy it is more 
often doTSo-lumbar. 

Osieitii dejormara shoivs irregular enlargement of the bones but there is a good 
deal of bowing, the hands ate normal and the radiographic appearances are 
pathognomonic. 

Rhetimatoid arthritis is distinguished by the involvement of the jomte of Ae 
fingers, the absence of clubbing and the changes shown by radiographic 
examination, 

Progoosis.— -Where successful treatment of the primary disease is possible, simple 
clubbing of the fingers may disappear entirely. This commonly occura in eropyetna 
and subpluenic abscess. In a similar way regressions can occur both tn the soft 
tissues and in the periosteal changes in hypertrophic osteo-arthr^athy. In some 
cases, however, cure or arrest of the primary lesion may have no effect on the osteo- 
arthropathy. Many cases progress unchecked until they show extreme change >n 
the skin, nails, soft tissues, bones and joints. A considerable degree of ankylosis of 
the knees sometimes occurs. 

Treatment. — This should be directed towards the cure or improvement of the 
primary disease. Other treatment is symptomatic. Care should be taken to avoid 
ankylosis of tire knees at an awkvfard angle. 


OSTEITIS DEFORMANS 

Synonym. — Paget’s Disease of Bone. 

Defimtioa. — A chronic and somewhat rare disorder causing enlargement and 
deformity of many bones. It is not a generalised disease of the skeleton. The bonJa 
are affected in the following order of frequency : pelvis, spine, femur, tibia, skull, 
fibula, clavicle, humerus, radius and rib. In a few cases the disease is confined to 
one bone or to part of one bone ; tibb, femur, clavicle, a vertebra, the ilium or half 
the pelvis. 

Etiology. — This is unknown. The disease is sometimes familial. It rarely 
begins before the age of 40, and the commonest age of onset b 55. The sexes are 
affected in the proportion of 3 men to 2 women. Osteitis deformans is not inflam- 
matory in origin. It seems likely that it b a (b'sorder of mineral metabolism. Syphilis 
is not an {etiological factor. No alteration in the parathyroid glands nor in any other 
endocrine gland has been demonstrated. Bothhistological and chemical investigations 
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e proved beyond doubt that generalised ostods fibrosa (hyperparathyroidism) is 
elated to osteitis deformans. 

Pathology. — ^There is a great alteration in the architecture of the bones affected, 
jy become enlarged, irregularly thickened and sometimes bowed. The skull is 
y thick, the sutures and foramina being narrowed in consequence. The corte.T 
he long bones ceases to be pure ivory b^e but looks coarse and spongy with red 
ats and dots. Histologically there fe continuous excessive resorption of bone 
]ci3ted with an increased new bone formation that more than compensates for the 
le lost. The excessive erosion disturbs the skeletal architecture, the compact bone 
ag replaced by irregular angular trabeculae, which also form the cancellous bone, 
ere is still an attempt at structural adaptation to stresses, but this is very imperfectly 
ieved because the material is not used to the best mechanical advantage. 
Biochmistry . — ^The serum calcium and plasma phosphorus are normal. The 
sma phosphatase is constantly high, as in many other diseases of bone. In more 
n 80 per cent, of cases the calcium output in the urine is increased and sometimes 
ches four or five times the normal figure. There seems to be a complete absence 
Mrrelation bet^^’een the length of history, the density of bone shadows in radio- 
phs and the caldum output. A case showing increased density of bone trabeculas 
oughout pelvis, lumbar spine and femora is just as likely to reveal a high output 
:aldum in the urine as a low output. 

Symptoms.— The disease may remain symptomless for 10 years or more. It 
'ery slow in progress and rarely influences the general health, giving rise in most 
es to few symptoms other than those which are due to changes in the shape of the 
166 . In 80 per cent, of cases there is pain, and the patient usually recog:nisc6 its 
gin in the bones. It varies widely in severity from a dull ache to a severe shooting 
stabbing like a knife. The back and lower limbs are the parts usually affected 
: heada^e its faiily common. ^Vhen the skull is involved the patient may have to 
e a larger size in hats. The enlargement in the circumference of the head leads 
the forehead being prominent and the face smaU in proportion. In the later 
ges the head is hdd forward and the badk is so bent that the arms appear too 
g and an ape-like attitude results. There may be asDsiderable reduction in total 
ght. The lower limbs especially are bowed, the knees being widely separated and 
Q slightly flexed. The bones are enlarged, and bowing usually takes place in such 
aanner as to accentuate the normal curve of the bone. The enlargement is particu- 
ly noticeable in the case of the tibia. The changes in the vertebra may cause 
:roachment on the spinal canal, resulting in compression paraplegia. Bony com- 
jssion of the optic nerve may lead to optic atrophy, and of the oculo-motor nerves 
diplopia. Otosclerotic deuness is common in advanced cases. Spontaneous 
cture IS rare, but when it takes place there is no delay in union. Osteogenic sarcoma 
ly occur, but is much less common than Paget thought and is not seen until the 
inges in the bones have been present for 10 years or more. Osteo-arthritis of the 
j, knee, ankle or spine is an occasional complication. Arterial degeneration, sorae- 
les with hypertension, is found in most cases over the age of 50. It is possible that 
i excess of phosphoric esterase in the blood accelerates and intensifies the deposition 
calcium salts in degenerate vessels. Retina! arteriosclerosis is a frequent finding, 
d it may be associated both with retinal haemorrhages and extensive choroidal 
anges. 

Radiographic appearances . — The altered bone appears in radiographs in two forms, 
lich may be called the spongy and the amorphous, the former being the more com- 
jn. The two types are often found in the same patient. The spongy form consists 
coarse irregular stiie, arranged either as parallel trabeculx or running in the direc- 
tn of normal lamells of cancellous bone. The amorphous form is a generalised 
posit, producing an opaque finely granular appearance. The diameter of the bone 
increased, sometimes to a marked degree, and in the medullary cavity the trabeculx 



DISEASES OF THE SKELETON 


1174 

are accentuated and too widely separated, giving a streaky appearance. The corticalls 
is partly or entirely replaced by bone Mmflar to that seen in the medullary avity, 
and in an extieme case the impression is that the whole bone consists of cancellous 
tissue highly magnified. Irregular cj'St-like areas are sometimes observed. Wdening 
and bowing of bones are important points in the radiological diagnosis. The vault 
of the skuU is thickened, and the dinerentlation between the inner and outer tables 
is lost. Small islands of dense bone are evident alongside pale cyst-Uke areas. A 
large clean-cut area, osteoporosis circumscripta, may sometimes be noted. In those 
cases in which part of one bone is affected there is a deffnite line of demarcation 
where the abnormal ends and the normal begins. Thus there may be definite changes 
in the upper two-thirds of the tibia, vrhde the lower third is normal. The average 
rate of progress of such a lesion is about 1 cm. in 2 years. Radiographs reveal the 
shadows of arterial calcification in more than 40 per cent, of cases. Such caldfied 
arteries are best seen in the lower limbs. There is no evidence of a higher incidence 
of renal or vesical calculus In osteitis deformans than in the normal. 

Diagnosis. — ^MTien advanced, the condition is unmistakable. In the early stages 
muscular rheumatism or osteo-artfariiis may be wrongly diagnosed. Pulroonary 
ostco-artliropathy is distinguished by the dubbed fingers. In radiographs the amor- 
phous type of osteitis deformans is sometimes mistaken for secondary cardnoroatosis 
of tiic osteoplastic type. The difference is distinct and important, namely, that is 
carcinomatosis the bones are neither enlarged nor bowed. Syphilis of bones is now 
very rare, but when only one or two bones are involved in a supposed case of Paget's 
disease the Wassermann reaction should be performed. 

Prognosis. — Because the disease is uncommon there is a tendency to regard itt 
effects as dreadful. To announce the diagnosis as though it were a profound mystery 
may alarm both patient and relatives unnecessarily. Paget’a disease is slowly pro- 
gressive but does not usually shorten life. Thus, one patient, though much deformed, 
continued to drive a crane in a dockyard 15 years after the onset of the disease. 
Another was quite happy to have somebody bold him on a rock while he fished a 
stream, long after he was unable to walk unaided. Death usually results from tiie 
effects of artcfiosclefosis or intercurrent infection, and only rarely from compression 
paraplegia or sarcoma of bone. 

Treatment. — No known treatment alters the course of osteitis deformans in <he 
slightest degree. Since the bones at one stage are sufHdcntly decalcified to bend, 
methods have been used which aim at increasing the calcium intake. The patient 
is given a high calcium diet, that is a diet containing 3 pints of milk or milk produce 
daUy, together with butter, cheese and eggs. If nu^ is not tolerated in these quanti- 
ties, calcium caseinate or caldum lactate (10 g. a day) may be prescribed. Vitamin D 
may be conveiuently given in the form of tab. calciferol (3000 units) one or two 
daily. The claim that prolonged exposure to general ultra-violet irradiation has 
resulted in increased density of the shadows of bones in radiographs has not been 
confirmed. Such treatment can be carried out, starting with short exposures to the 
mercury v-apour or carbon arc lamp. Paget treated his patients with potassium iodide, 
but was cot enthusiastic over the results. When there is pain in the bones Lugol’s 
solution (of iodine in potassium iodide) may be given in milk, beginning with a dose 
of 3 minims three times a day, and increasing to ten times this amount. If iodine 
fails to relieve the pain, aspirin or tabs, codeine co. B.P. should be tried. Exploration 
of the neck for a parathyroid tumour is never justified. Osteotomy is rarely necessary, 
but it is interesting that when portions of bone have been removed for histologlal 
section relief of pain has sometimes occurred. Occasionally, and espedally In 
those cases with secondary osteo-arthritls of the hip joint or knee joint, an 
ambulatory splint supporting the weight of the body on the tuber ischli is of v^ue. 
A cork sole is often necessary, and when kyphosis causes pain a spinal jacket is 
useful. 
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LEONTIA8IS OSSEA 

Synonyms. — General Hyperostosis of the Skull; Cranio-sclerosis; Megalo- 
)haly ; Fibromatosis Osteoplastica Osseum. 

Definition. — ^The term leontiasis ossea is now used in hvo senses, specifically 
a progressive sclerosing hyperostosis of the skull, and symptomatically when 
eitis deformans and the various types of osteitis fibrosa happen, to involve the 
nes of the calvaria and face. 

.Etiology. — This is unkno^vn. The fact that the disease commonly arises in the 
;ion of the nasal sinuses has led to an erroneous triew that it is infective in origin. 
Pathology. — ^Vhen Virchow suggested the use of the term “ leontiasis ossea " 
cases of hyperostosis of the skull he had in mind fibroma molluscum in which 
sses of new connective tissue develop in the skin. He believed that the overgro^vth 
bone in hyperostosis corresponded exactly to elephantiasis of the soft parts, and he 
:ided to call these cases leontiasis ossea, not because the bone disease produced a 
nine appearance, but because he considered it to be analogous to the disease of 
; soft parts which did. The disease is very rare. It occurs in either sex, arising 
lally in early adult life. In moat instances it begins in the nasal fossze and sinuses, 
>ugh in some cases the origin is near the orbit or in the base of the skull. Dense 

S bonc appears and spreads slowly under the periosteum, being held up sometimes 
e region of the suture lines but ultimately breaking through and spreading in 
,ny directions across the skull. The serum caldum and plasma phosphorus are 
rmal. 

Symptoms.— The early clinical features include nasal obstruction, blocking of 
1 lacrimal ducts and alteration in the shape of the face and jaws. Ultimately 
ge masses of bone, increasing in various directions, give rise to terrible disfigure- 
nt. The cavities of the mouth, nose and orbit may be greatly lessened. The eye- 
Is may protrude even beyond the lids, and blindness may occur from optic atrophy, 
lere may be loss of the sense of srorfi, and interference with the mobility of the 
ver jaw. Except in the later stages pain is unusual. 

Diagnosis.— Paget’s disease usually begins at 55, and the pelvis, spine and lower 
lbs are nearly always affected. Generalised osteitis fibrosa leads to decalcification 
the whole skeleton, with a high blood calcium and low blood phosphorus. Focal 
leitis fibrosa often shows multiple lesions scattered throughout Uie skeleton. 
Treatment, — No treatment nas any pennanent effect though it may be possible 
remove some of the more disfiguring masses of bone. 


HYPERPARATHYROIDISM (GENERALISED OSTEITIS 
FIBROSA CYSTICA (see p. 501) 


FOCAL OSTEITIS FIBROSA 

Synonyms. — Osteitis Fibrosa Circumscripta (Schmidt) ; Local Fibrocystic Dis- 
se; Benign Giant-ccUed Tumour; Osteoclastoma; Osteogenetic Myeloma; 
yeloid Sarcoma. 

Definition. — A. focal or multifocal disease of bone unassociated with constitutional 
mptoms or with any known endocrine disturbance. 

Etiology. — ^This is unknown. The disease occurs chiefly in adolescence, and is 
uch more common than is generalised ostritis fibrosa (hyperparathyroidism). 

Pathology. — ^The lesions are bem’gn, firm, grey or brown tumours. Histologically 
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they show osteogenetic fibrous tissue and giant cells which, of course, are ostMclasts. 
This explains the numerous synonyms which arc used. Tlie tumours sometimes 
expand the cocticalis and may give rise to cysts lined by osteoclasts. Even v.hen the 
lesions are multiple the rest of the skeleton consists of normal bone. The figures for 
serum calcium and plasma pht«phorus arc invarbbly normal, a finding in sirikine 
contrast to that of the generalised disease. The calcium balance is usually normal 
and, taken in conjunction with the normal blood chemistry, this finding is strong 
evidence against hwerparathyroidism. 

Symptoms, — The malady affects one or more bones, is usually not disabling, is 
of slow progress, and shows a tendency to become arrested. Pain is unusual and the 
disease is often syroptoraless until spontaneous fracture occurs. Severe cases of the 
multifocal type may show considerable deformity, especially of the pelvis, femora 
and skull. 

Radiop'aphie appearances . — In radiographs the principal changes are found in the 
ends of the long bones. Usually more dim one-lhird of the shaft is affected by a 
fusiform enlargement composed of a pale cyst-like area divided by a few coarse trabec- 
ular strands, cortex is thin and may be expanded. The periosteum and adjacent 
bone are normal. Radiographs taken with omtrols show that the whole skeleton 
apart from the lesions is normally calcified. The floor of the skull and the lower 
jaw may be affected. 

Diagnosis.— The normal blood chemistry serves to distinguish the focal from 
the generalised disease. In adult cases it b sometunes difficult to differentiate between 
focal osteitb fibrosa and osteitis delbrmans, and it may then be necessary to follow 
the progress of the condition over a period of time before a definite conclusion is 
teacned. 

Treatment. — Fractures are treated in the usual ^vay. If spontaneous fracture 
occurs in a long bone through one of tlie lesions, union is usually strong, and radio- 
graphs subsequently show that the pale cyst-Iike area of osteitis fibrosa becomes filled 
with bone, uploration of the neck for a parathyroid tumour b quite unjustified. 


THYROTOXIC OSTEOPOROSIS (sec Hyperthyroidism, p. 4W) 


OSTEOMALACIA 

Synonyms. — MoUities Ossium; Adult Rickets. 

Definition. — A generalised disease of the skeleton in which there is defective 
caldficadon of osteoid tissue accompanied by an insufficiency of phosphates or calcium 
salts in the blood. The rendition may arise in several ways, of which three will be 
described. In dietetic osteomalacia it b due to inadequate intake of vitamin O and 
calcium salts and in idiopathic stcatorrhoca to impairment of absorption. In the 
Fanconi syndrome defective tubular reabsorption of phosphates leads to their excessive 
loss in the urine. 

Etiology. — Osteomalacia is rare in England. It is endemic over wide areas in 
Northern India, Japan and Northern China, and occurs sporadically in the Rhine 
Valley, Danube Valley, Vienna and certain parts of Italy, Switzerland, Flanders and 
the Balkans. Heredity plays no part. The disease pre-eminently affects women, 
and is likely to recur earlier and with greater severity with each successive pregnancy. 
It b a mistake however to suppose tliat pr^nancy is essential in the retiology. The 
rnalady is sometimes seen at puberty and b quite well knmvn to occur, though rarely, 
in boys and men- In the majority of cases the symptoms begin bertveen the twentieth 
and thirtieth year. 

Pathology. — Rickets and osteomalada are essentially identical. What difference 
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dlsta is merely that of age incidence. Ostconialacia is adult rickets. Morbid anatom- 
ists agree that in rickets and osteomalacia the essential abnormality is a deficient 
calcification of osteoid tissue. This deficiency is generalised throughout the skeleton. 
The broad osteoid scams in both diseases are due to deficiency of the calcifying 
mechanism, which should convert osteoid tissue into true bone. In osteomalacia 
the bones ^roughout the skeleton are so soft that they readily bend and cut with a 
knife like rotten W’ood. Spontaneous fractures are common. The blood chemistry 
is comparable in experimental rickets of rats, in children with rickets and in women 
with osteomalacia. The plasma phosphorus and sometimes also the serum calcium 
arc diminished, and the serum alkaline phosphatase is raised. The occurrence of 
fatal rickets has been proved in babies bom of osteomalacic mothers. 

Symptoms. — Pain is a prominent symptom. It occurs espcdally in the back 
and thighs, is aching in character and is worse in the winter months. The pelvis, 
thorax or long bones exhibit deformity in a haphazard way ; one woman suffers in 
the pelvis, another in the ribs and a third in both. Besides the chan|;es in the pelvis, 
marked deformities occur in the chest and spine. Severe kypho-scoliosis may reduce 
the height by several inches and cause the head and neck to sink downwards and 
forwaiM on to the chest. Deformities of the sternum and ribs give rise to marked 

f >rominences and depressions in the chest wall. Coxa vara and irregularly curved 
ong bones arc less common. The bones arc soft and flexible, ratlier &an fragile, so 
that bending is much more common than is spontaneous fracture, though both are 
well recognised. The patient develops a characteristic ^vaddIing gait, and muscular 
weakness may add to her incapacity. In many cases the pelvic deformities interfere 
with marital relations or with labour, Caisarean section frcouently being necessary. 
Tetany is common. The teeth are normal. The course of uie disease may be fairly 
rapid, lasting several months, but untreated cases extend over many years. The 
patient then becomes bedridden, spontaneous fra^rcs, anamia, cachexia and bed- 
sores adding to her discomfort and to the difficulties of nursing. 

Radiosraphie The degree of lack of calcification in radiographs tvill 

vary tvltli the severity of the disease, and it is therefore important to take radiographs 
with controls. In the slight cases the bones of the patient will be slightly more trans- 
lucent than those of the control. The cortex will oe less dense than normal but the 
bone pattern, especially the trabeculation, will be accentuated by contrast. In the 
severe examples there will be little or no difference beUveen the density of the bone 
and surrounding soft tissues, and the cortex will appear as a mere pencilled outline. 
The bone pattern will have disappeared, the long bones will bend and occasionally 
show fracture. All deformities, apart from fracture, are the result of weight stress 
or muscular action. The pelvis is tri-foliate, owing to the thrusts of the heads of the 
femora and sacrum. Lordosis is marked and kyphosis may be present. In severe 
cases the chest and ribs are usually deformed. The vertebra are biconcave, having 
die appearance of fish vertebra. In severe cases the vault of the skull may show 
numerous areas of uneven translucence, varying m size and shape but all fairly clean- 
cut. The spontaneous fractures are usually subperiosteal, and radiographs sometimes 
show pseudo-fractures. These appear as areas of complete translucence, running 
across the bone, the edges being quite clean cut and separated from each other by 
1 or 2 mm. 

Diagnosis. — ^The occurrence of pregnancy and the examination consequent upon 
this lead commonly to the recognition of the pelvic deformity and of the disease 
which has given rise to it. Differential diagnosis from other generalised diseases of 
the skeleton usually produces no difficulty. In hyperparathyroidism there is a high 
serum caldum, a low plasma phosphorus and an increased calcium excretion in the 
urine. In senile osteoporosis the patient suffers from kyphosis and a tendency to 
fractures particularly of the neck of the femur, and the blood chemistry is normal. 
In thyrotoxic osteoporosis, the usual signs of hyperthyroidism are present, and the 
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blood chemistry is normal. In multiple myeloma the Bence Jones protein is found 
in the urine in 75 per cent, of cases, meserum globulin is usually increased, and Ae 
albumin : globulin ration dinunisbed. The aenmi caldum is usually nonnd, but 
sometimes raised. The plasma phosphorus is normal, but it rises in cases showing 
renal insufBdency. In radiograms the condition may dosely resemble osteomalacia. 

Treatment. — Pure vitamin D is called calciferol because of its power to ioduce 
calcification in tissues, espedally in osteoid tissue. It is 300,000 times as potent as 
cod-liver oil, weight for weight. The good effects not only of caldferol but also of 
cod-liver oil and ultra-violet irradiation have been noted both clinically and chemically, 
since they are capable of raising the serum caldum to normal. In cases where tetany 
is present, calcium salts should be administered in addition. The diet of a woman 
suffering from osteomalada should contain 3 pints of milk a day, with plenty of milk 
puddings, eggs, butter, cheese, green vegetables and even nuts and raisins. The 
dose of cod-liver oil should be large, up to 2 or 4 or. daily. This treatment relieves 
the pain in 3 to 4 weeks. Some cases are refractoiy, and it is then necessary to add 
0-5 mg. of caldferol to the cod-liver oil daily. Tetany is rapidly removed by treat- 
ment with cod-liver oil and calcium lactate. A powder containing at least 10 gm. 
of the latter should be used dally, and is best a^inistered fasting with a glass of 
milk. The patient should be exposed to sunlight when this is possible; otherwise 
treatment fay ultra-violet irradiation may be used, starting with a short exposure to a 
carbon arc lamp and increasing gradually up to 30 minutes. There is no evidence 
that phosphorus is of any value in the treatment of osteomalada. Where the disease 
exists in great endemic areas, questions of diet and sodal and religious customs are 
proving very difficult. In large areas of China and Iivdia the diet is often dtfideot in 
quantity, and inadequate in calcium and vitamin D. In the high mountain valleys 
of these countries and in areas of India where purdah is practised, darkness adds to 
the danger by causing further deprivation of vitamin D. With regard to China, 
Maxwell states : “ We want flocks and herds, milk and meat, %vith security of life 
and property The suggestion has been made that it might be practicable in India 
and China to dispense calciferol freely at a low price just as quinine u dispensed in 
malarial districts. The relation of ovarian function to calcium metabolism has not 
yet been settled. Osteomalacia gets worse during lactation, no doubt because of the 
great drain of calcium from the body. Improvement has been observed after ovariec- 
tomy. This operation may act merely by preventing pregnanty, and it is presumably 
just as reasonaole to ligate the Fallopian tubes. The pelvic deformity may necessitate 
Casarean section. 


OSTEOMALACIA IN IDIOPATHIC STEATORRIItEA 
When osteomalacia occurs in the course of idiopathic steatorrheea (Gee’s disease), 
the following features may be present : fatty stools, dilatation of the colon, tetany, 
anxtnia, skin lesions and infantilism (sec p. 620). The disease occurs in both sexes 
and the history nearly always goes back to early childhood. The symptoms develop 
in spite of an adequate diet. We must, therefore, suppose that there is some disturb- 
ance of gastro-intestinal function resulting in deficient production, absorption or 
utilisation of one or more essential factors. The serum calcium is low and the plasma 
phosphorus is low or normal. The total fat in the stools may reach 40 per cent, or 
more, and the bulk of this is unspUt tat. The clinical and radiological features are 
e.xactiy the same as in dietetic osteomalacia. An opaque enema will reveal dilatation 
of the colon. In treatment the fat in the diet roust be cut down to a minimum, and 
the calcium salts and vitamins kept high. "Wtamin D must be given in a solid and 
not in an oily medium. The prognods of this type of osteomalacia is good, especially 
in young people. Splinting or even osteotomy may be neccssa^ to correct deformities 
such as genu valgum. The pelvic deformity may necessitate Cssarean section. 
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THE FANCONl SYNDROME 

Synonyms. — ^The de Toni-Fanconi Smdrome; Hypophosphatamic Rickets 
with Renal Glycosuria ; Osteomalada mth Renal Glycosuria. 

Definition. — A rare form of ostcomabda readily identified by the presence of 
renal glycosuria and persistent amino-adduria. The bone changes are due to excessive 
renal excretion of phosphates. 

Etiology and Pathology. — ^There is impaired tubular reabsorption of glucose, 
amino-acids, bicarbonate and phosphate, probably due to an inborn error of enzyme 
metabolism. It was first described in cf^dren by Fanconi in 1931 and was identified 
in adults and found to be hereditary in 193S. In some cases storage of cystine in the 
reticulo-endothelial sj’stem has been found at necropsy. Although the assodation 
of inhibition of growth and rickets with cystinosis has been known since the work of 
Lignac in 1924 the relationship between disturbances of cystine metabolism and the 
Fanconi syndrome is still imperfectly understood. The following amino-adds have 
been identified in the urine in abnormally laige amounts : aspartic add, glutamic 
add, glydne, serine, alanine, threonine, i^inc, cystine, leucine, tyrosine, a^nine, 
hydroxj'proline and phenylalanine. The excessive drain of phosphates through the 
kidne)*s leads to a constant low level of inorganic phosphate in the blood, which may 
reach a figure of less than 1*0 mg. per 100 M a result of this the ossification of 
osteoid tissue in the skeleton Is ^ivays imperfect. 

Symptoms.— The disorder is usually discovered in bfancy even in babies of 
2 months. Sometimes it does not make itself evident until adult life. In children 
tlie skeletal changes of rickets appear and there may be dwarfism and infantilism, 
l/jss of appetite, polydipsia and poliniria are commonly present. The urine shows 
marked increase of ammonia, glucose from time to time, and albumin rarely; a 
variety of amino-adds can be identified by chromatographic methods (see 
above). 

R^iograpkk appeararues . — Radiographs of the bonca cannot be distinguished 
from tiiose of orainary rickets. The changes include absence of calcification of 
the metaphyscs with saucer-like splaying of the Rowing ends of the bones, extreme 
poverty of calcification of the cortex and spongtosa, deformities, fractures and 
poorly caldficd callus. Where infantilism is present the state of development of 
the bones of the carpus is correspondingly delayed. In adults the spine show^ 
well-marked osteoporosis, individual vertebral bodies being bi-concave. In radio- 
graphs the peUis, the long bones and espedally the bones of the hands and feet are 
very poorly calcified. The ivory cortiedis is either reduced to a mere shell, or it 
retains its normal thickness and is greatly reduced in density. The spongiosa is 
deficient owing to disappearance of the smaller spicules, and in some places only 
the coarser trabecula are left Fractures and deformities are constant. Bowing of 
the humerus, radius and ulna is coounoo, and bowing and twisting of the femur is 
found in many cases. Subperiosteal fractures unsuspected by the patient are seen 
in radiographs in every case. The pelvis is usually trifoliate owing to the thrust of 
the femora, and in advanced cases the dcfomiity is grotesque. The extreme poverty 
of calcification sometimes progresses to such a degree that it is difficult in radio- 
^phs to distinguish between bone and soft tissue. Nevertheless, the skull is often 
uttie afiected and usually shows only a fine mottled appearance. 

Prognosis. — Fractures of bones recur and may be multiple. Extreme deformity 
of the thoradc cage usually ends in death from broncho-pneumonia. Though damage 
to the liver is not an invariable feature of the Fanconi syndrome focal necrosis, fibrosis 
and even primary carcinoma of the liver do sometimes occur even in children. Rarely 
the renal lesion progresses in such a way as to cause nitrogen retention and consequent 
death. 


DISEASES OP TUB SKELETON 


Treatment. — ^The ostcomalada responds imperfectly to vitamin D in large doses. 
A moulded steel spinal support or other orthopaedic apparatus may be needed. When 
there is acidosis due to loss of bicarbonate in the urine, sodium bicarbonate or citrate 
should be administered by mouth. Portal obstruction and hepatic or rtmal insufficiency 
will need symptomatic treatment. 


OSTEOGENESIS IMPERFECTA 

Synonyms. — Fragilitas Oasium Congenita ; Osteoporosis Congenita; Congenital 
Osteopsathyrosis ; Osteopsathyrosis Idiopathica. 

Definition . — \ generalised di^ase of the skeleton in which the bones are so 
fragile that repeated fractures occur. Multiple fractures may occur in ultra (pre- 
natal type of Vrolik, 1849), or fractures may not occur until after birth (post-natal 
type of Lobstein, 1833), The disease is congenital and in some 25 per cent, of cases 
hcreditaiy. Both sexes are affected equally. 

Etiology. — ^This is unknown. 

Pathology. — In both types the baste defect appears to be defective osteoblastic 
activity. The cortex of the bones may be scarcely thicker than paper, and the 
irabeculze of spongy bone are extremely thin. In the pre-natal type many feaxturts 
are seen ; in some cases practically every bone in the body has been fractured. The 
older fractures exhibit good callus formation. In extreme cases, especially in the pre- 
natal type, the cranial ossification Is so disorganised that the vault of the skuU consists 
of a mosaic of small Wormian bones. Congenital hypoplasia occurs in other mesen- 
chymal tissues, notably the Hmments and the sclerotics. There U no evidence ubat- 
ever of vitamin deficiency. >fo .abnormality in the serum calcium, plasma phosphorus 
or calcium output has been demonstrated. The plasma phosphatase tends to show 
a raised value but this is not constant. 

Symptoms. — The general health of the patient is good but fractures octwr from 
the most trivial violence or even normal muscle action. In the course of time, 20, 
30 or even 100 spontaneous fractures may occur. They are often subperiosteal and 
cause little pain. The patient tends to be short in stature and slender in build. As 
a result of anomalous cranial ossification, the shape of the head is often striking. A 
bitemporal protuberance so marked as to turn the ears out>vard3 is frequently observed, 
but protuberances in the occipital and frontal regions are also seen. Every bone in 
the body may be deformed. The limbs ate often bowed and of unequal length. 
Kypho-scoliosis, distortion of the nbs and sternum and asyrnimetry of the pelvis all 
occur. Three other defects are commonly found in association with the fragile 
bones, namely, leaden blue sclerotics, a tendency to dislocation of joints, and after 
the age of 20 years otosclerotic deafness. Amongst the adult population affected 
with l3luc sclerotics approximately 60 per cent, have an associated liaDility to fracture, 
approximately 60 per cent, an associated otosclerosis and 44 per cent, suffer from 
ail three defects. Osteogenesis imperfecta sometimes occurs in an hereditary form 
without blue sclerofics. 

Diagnosis. — Severe cases and all those with blue sclerotics are unmistakable. 
In the new-born great shortening of the limbs may suggest achondroplasia, but the 
skull is quite diiferent. Cases of spontaneous fracture in the adult occurring in 
hyperparathyroidism, hyperthyroldisin, myelomatosis, osteoclastic carcinomatosis and 
neuropathic atrophy of bones really cause no difficulty. 

Prognosis. — Severe cases of the pre-natal type are citlier stillborn or live only 
for a short time. In post-natal cases tlic condition proves more severe the earlier the 
first fracture appears. Multiple fractures in the first few years of life may lead to 
sucJi deformities tliat the patient can never walk and may die before puberty. In 
those who survive, the liability to fractures tends to become less before puberty. 
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In general the longer the patient lives the greater will be tlie intprovement, and in 
many of the adult cases the disability is slight only. 

Treatment — The utmost care must be taken to avoid the occurrence of fractures. 
Treatment consists in gentle handling and careful splinting. Union usually 
occurs without delay and is firm. Di^ocations are reduced without difficulty. 
Vitamin D, caldum salts and a high caldum diet have no effect on the course of 
the illness. 


OXYCEPHALY 

Synonyms.— 'Tower SkuU; Steeple Head; Sugar Loaf Head; Acroceplialy; 
Craniostenosis. 

Definition. — A congenital deformity of the skull due to premature synostosis of 
t!ic cranial sutures. The skull is short from front to back and its vertical diameter 
is increased. Allied forms of craniostenosis are scaphocephaly, the boat-shaped head, 
and plagioccphaly, the obliquely flattened head. 

iEtloIogy. — Thb is irnknown. The disease b more common in males than 
females. It is sometimes hereditary and familial. It b usually present at birth but 
it may develop subsequently up to the age of 6. 

Symptoms. — In its slightest form it attracts attention, while in its grosser forms 
there b no passer-by but is shocked by the dbfigurement and repelled by its hideous- 
ness. The forehead is much increased in height, sloping padually upwards to the 
vertex with feebly marked superciliary arches. The vertex or the skull appears pointed 
instead of flattened or rounded, and a thin bony prominence b sometimes felt in tlic 
region of the bregma. The hairy scalp may be raised above the normal level and 
present the appearance of being perched on the top of a cone. Viewed laterally, the 
ears appear placed on a lower level than oorznal. rroptosis is present in most cases, 
and it may be so considerable that the eyeballs become dblocated in front of the lids. 
Failure of closure of the eyes, especially during sleep, may lead to lacrimation and 
conjunctivitis. Diveigcnt squint ts common and nystagmus is present in some cases. 
SpnptOiTis srist from insu^ient room within the skull for the developing brsto, 
lucre is increased intracranial pressure with hcadaclic and sometimes vertigo. The 
condition b compatible with normal intelligence, but not infrequently optic atrophy 
supervenes. This is secondary to papillocdema in some 85 per cent, of cases. In the 
remainder it is brought about oy narrowing of the optic foramen and is of the prim.-uy 
type. The sense of smell is often completely lost, but taste is affcacd very rarely. 
Hearing is unaffected. The following associated congenital malformations have been 
described in a few cases : webbing of tJic fingers and toes ; malformation of ears, 
elbow and shoulder joints and fingers. 

Radiographic appearances . — Radiographs show an incrcasctl vertical diameter of 
the skull with its highest point either at the bregma or somewhere between it and 
the lambda. The anterior fontanellc closes late, and its site is marked by a slight 
protuberance over which the bone b thinned. The sutures of the vault arc partly 
or entirely absent, but the basal suture between the sphenoid and the ocdpital bone 
may be widely open. The air sinuses are rudimentary, and the middle fossa bulges 
forward. The most cliaracteristic feature is the presence of numerous deep con- 
volutional markings. 

Prognosis. — The optic atrophy, whether primary or secondary, may advance 
to complete blindness. There is nothing to show that oxycephaly shortens 
fife. 

Treatment. — ^Anodynes should be used in the relief of hwdache. If the symp- 
toms of increased intracranial pressure become marked, and the clianges in the optic 
discs progress, decompression may be netassary. 
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DISEASES OF ENDOCHONDRAL OSSIFICATION 

ACHONDROPLASIA 

Synonyms. — Chondrodystrophia fcetalis (Kaufmami) ; MicromeUa fcctalis. 

DeGoitioa. — A disease of fatal life in whi^ defective endochondral ossification 
makes the bones preformed in cartilage short, but stout and strong. 

ffitiology.— This is unkno-wn. Itoth sexes are affected equally. It is hereditary 
and has been recorded in six generations. Several members of the same family may 
be affected. The condition is unrelated to rideets, actinism, syphilis or tuberc^sis. 

Pathology. — The essential abnormality is found in the cartilaginous epiphyses. 
The cartilage does not prepare itself for osslfiotton, which is in consequence so slow 
that the long bones arc too short. Since, however, theperiostcum goes on lawng 
down bone normally, the bones are stout and strong. The membrane bones of the 
skull are unaffected, so that the calvaria is of normal size. Premature synostosis of 
the cartilaginous bones at the base of the skull leads to shortening, and consequent 
depression of the bridge of the nose. The clavicles arc not affected. The pelvis is 
distorted and contracted, the sacrum being tilted forwards. Extreme lordosis may 
bepresent. The costo-chondral junctions ateenlarged to form a rosary. Thescapuk 
is so small that the glenoid fossa scarcely holds the head of the humerus. 

Symptoms.— The patient is dwarfed but of normal intelligence. The usual 
height ox the adult is aljout 4 ft. The vault of the head is large and the frontal and 
panetal eminences prominent. The face is small and the nose has a depressed and 
flattened bridn. The nostrib are large, the Ups thick and the lower jaw and chin 
well developed. The teeth are normal. The trunk is of normal size but the extremi- 
ties are much shortened, and with the arms at the sides the fingers reacit no farther 
than the great trochanter of the femur. The humerus and femur are relatively more 
shortened than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked shortening. The arms are muscular and are held a 
little abducted from the trunk. The hands are short, thick and trident-shaped, the 
fingers being almost equal in length. The lower limbs are thick and often show deep 
transverse furrows as u there were redundancy of the soft parts. This appearance is 
due to the packing of well-developed muscles into the restricted long axis of the limb. 
This muscular development enables the achondroplasia to perform feats which are 
surprising in one so small. He rises from the lying-down position by a characteristic 
springing movement from the legs without any assistance from the arms. The 
curving and enlargement of the ends of certain bones gives rise to bow legs and bead- 
ing of the ribs. The lumbar curve is increased owing to tilting forward of the sacnm 
and excessive development of the buttocks. In consequence the gait has a peculiar 
duck-like waddling character. The genital organs are normal. The fact that the 
female may become pregnant makes &e pelvic deformity of great importance. The 
conjugate diameter is greatly narrowed, and it is almost impossible for an achondro- 
plasic woman to give birth to a living child except by Cresarean section. That the 
disease has existed for something like 5000 years is knorvn from models found in 
mummies of two achondroplasic gods of andent Egypt, namely Ptah-Sokar and Bes. 
In the Middle Ages the attractive antics of achondroplaslca made them much sought 
after as court jesters or dwarfs. To-day not infrequently they play the parts of 
clowns at fairs, arcuses and music-halls, and sometimes break chains on the stage. 

Diagnosis. — In the new-bom the ^eat shortening of the limbs may suggest 
osteogenesis imperfecta, but the skull is quite different. In childhood the malady 
is readily distinguished from rickets and cong^tal syphilis by careful attention to 
the physical signs. Achondroplasia differs from aetinism in that the patient is of 
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average intelligence, and has normal sHn* hair and voice. The pituitary dwarf 
presents no difficulty because the lirabs and trunk are in perfect proportion. 

Prognosis. — The majority of infants suffering from achondroplasia are either 
still-bom or die shortly after birth. If the child does survive, the expectation of life 
is normal. The female achondroplasic faces greater risks in parturition than a normal 
woman. 

Treatment. — ^No treatment is of any avaiL Orthopedic treatment for bow legs 
is unnecessary. The pelvic deformity may necessitate Uasarean section. 


DYSCHONDROPLASIA 

Three clinical conditions are included under this heading. In all of them islands 
of ectopic cartilage are found giving rise to multiple ecchondromata or enchondromata. 
The three conditions are grouped together because of one feature they have in common, 
namely, arrest or perversion of the normal process of endochondral ossification in 
certain bones. This change differs from that seen in achondroplasia only because it 
is neither symmetrical nor universal. Different manifestations of dyschondroplasia 
may occur in various members of the same family. 

0 Htreditojy multiple ossifying ecchondromata (Jiereditar^ deforming chondrodys- 
plasia, diaphysial aclasis or muUipU exostoses). This is a fairly common disease in 
which multiple bony tumours are found in association with certain other skeletal 
deformities. It is hereditary and may affect several individuals of the same faouly. 
It is more common in males than in females in the proportion of 3 to 1. It is usually 
discovered in childhood. Palpable bony tumours up to 2 an. or more across are 
found more or less symmetrically placed near the knee, shoulder, hip, ankle and 
^st. The scapula, nbs and pelvic bones may sometimes be affected. The stature 
is shortened and the limbs may be unequal in length. In the majority of cases the 
ulna and fibula are disproportionately short in relation to the radius and tibia. Bo^ving 
of the radius, ulnar deviation of the hand, irregular length of the fingers and valg:u5 
deformity of the foot all may occur. Sarcoma supervenes in 5 per cent, of cases. 
Local exacerbation of symptoms in a patient over 30 years of age may be the first 
indication of its onset, ^tely, pressure of an exostosis upon the spinal cord may cause 
paraplegia, or upon a nerve trunk pain or local paralysb. Aneurysm has been recorded 
from pressure upon an artery. The radiological appearances are characteristic. The 
metaphysis of the bone affected is broadened and distorted, and ossifying ecchondro- 
mata with broad bases and pointed lips project from it. The cartilaginous cap of 
the tumour is not seen unless it is caldJfied. The earlier the ecchondroma occurs the 
nearer to the centre of the shaft will it be. IVbere ecchondromata protrude between 
adjacent bones such as the tibia and fibula, local fusion may occur. The ulna is 
likely to be short and to end in a point, articulating with the radius on its mesial 
aspect but not partaking in the carpal aniculation. Usually no treatment is required 
but should it be necessary to remove any particular swelling this is easily carried out. 

(ii) Multiple chondroinata (Enchondromatosis). This is a rare disease affecting the 
bones of the hands and feet. Cartilaginous swellings in the fingers and toes begin 
in childhood and increase in size up to the age of 30 years. The swellings are firm, 
elastic, rounded and slightly translucent. The skin over the larger ones may be 
tightly stretched and smny and show pronunent veins. The hands and feet may 
become hideously deformed. Sometimes a rib near the costal cartilage, the sternum, 
the pelvis and the scapula are affected. In certain cases the ulna and fibula are dis- 
proportionately short as in diaphysial aclasis. Spontaneous fractures may occur, and 
sarcoma may supervene after years. Radiologically chondromata are seen as rounded, 
eccentric, translucent areas expanding the corricalis, interrupting its outline and pro- 
jecting into the soft tissues. Sometimes the swellings are trabeculated and they may 
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contain dense, punctate, calcified areas. \Vlierc operation is undertaken to esdst 
some of the diondromata care must be exercised to avoid spontaneous fracture of 
the phalanges or inctacarpals. 

(lii) Unilateral cliondrodysplaiia {OUia^s disease). This is a very rare type of 
chondrodysplasia occurring in children and sometimes familial. It usually lias a 
completely unilateral distribution, but some cases have only one bone or one finib 
affected, and otliers are bilateral. Some abnormality is often first noticed benreen 
the first and second years of life, when, as a rule, one limb is found to be shorter 
than its fellow. The difference in len^h becomes progressively greater as mnth 
proceeds. Deformity may occur cither because weight bearing causes bending of 
the bone, or because of the different rate of growth where only one of the paitKl 
bones is affected. Most patients seem to reach adult life, when their symptoms are 
mainly those of their deformities and sometimes of a secondary arthritis. In a small 
proportion of cases sarcoma supervenes. The diagnosis largely depends upon exam- 
ination of radiographs. The ends of the long bones show translucent longitudinal 
stri®, interrupted by small pale mottled areas and dark punctate spots. In the areas 
affected there is extensive iteration in the pattern of the corticalis and spongiosa, 
but the centre of the shaft remains normal. As the cluld grows older the typical 
striped appearance disappears and is replaced by dense punctate speckling iie to 
areas of calcification. The disease hi» occasionally been mistaken for osteitis fibrosa, 
but the radiological appearances arc padiognomonic. Treatment is conceroed wA 
tlie prevention and relief of deformities, and proceeds along the usual orthopedic 
lines. Osteotomy is sometimes necessary. Fractures are of fairly common occurrence 
and like the osteotomies appear to unite well. 


DISEASES OF^THE BONE MARROW 

MULTIPLE MYELOMA 

Synonyms. — Myelomatosis; Kahler’s Disease ; Plasmacytoma; Hematogenous 
Myeloma. 

Deffnitton. — A fatal disease characterised by the development of multiple tumours 
in the skeleton, which arise from cells of the bone rnarrow. It is very rare. The 
bones arc affected in the following order of frequency ; spine, ribs, sternum, skull, 
scapula, pelvis, clavicle, humerus and femur. 

Etiology. — Multiple ni)'elotna is of unknown origin. It is a malignant neoplasm 
of the hsnutogenous marrow occurring in multiple foci. The disease is related to 
leukffimia, but differs from it in the sharper localisation of the neoplasia, the absence 
of enlargement of the spleen or lymph-glands, the much smaller tendency for the 
abnorm^ cells to enter the blood stream and the frequent appearance of Bence Jones 
protem in the •urine. Intmne^ate forms ocent with features of both dbeasts. It 
IS associated with interesting alterations of protein metabolism. The disease is some- 
times familial. It begins typically at the age of SS, and only 10 per cent of cases 
occur before 40. The sexes are affected in the proportion of 3 men to 2 women. 

Pathology. — Multiple deep red or reddish-grey sharply defined tmnours are 
found distributed throughout the red bone marrow. They are usually a few milli- 
metres in diameter and very numerous. Occasionally a tumour may reach a diameter 
as great as 5 cm. They are composed of blood-forming cells, which resemble plasma 
cells. They erode bone, someUmes expand the cortex, and cause defortnitics and 
spontaneous fractures. Rarely a diffuse hyperplasia of the marrow is associated wth 
foci of tumour formation. Tumours may also be foiuid outside the skeleton in the 
tonsils, liver, spleen, kidnej« or sex-glan<b, and these lesions may even precede those 
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in the bones. The marrow tumours give rise in the urine to the Bence Jones protein 
which appears as a cloud when the urine is heated to 55® C., redissolves at S5® but 
reappears on cooling. It is found in 75 per cent, of cases, from a trace to a large 
amount. In some cases it appears early in the disease, in others late. Its occurrence 
may be continuous or periodic. Sometimes a substance allied to amyloid material 
is deposited in the muscles and in nodules connected with the periosteum, burs®, 
tendon sheaths and joints. It is possible that both the Bence Jones protein and the 
amyloid substance are produced from the breakdown of myelomata. The serum 
globulin is usually increased even as mudi as to 8 per cent, (normal 2 per cent.). 
The albumin-globulin ratio may drop from the normal 2*2 to a figure as low as 0-5. 
The fbrmol-gel reaction is positive (sec p. 267), and there is a very rapid rate of 
segmentation of the blood. Metastatic calcification while by no means constant has 
been frequently observed in the kidney, lung, stomach, myocardium and uterine 
mucosa. The serum calcium is usually normal, but, taking into account the bone 
destruction which occurs as the result of erosion by the marrow tumours and also 
the metastatic calcification, it is not surprising that high serum calcium values have 
sometimes been recorded. Figures from 13 to 16 mg. per 100 ml. have been found. 
Those cases unth a normal serum calcium have a normal calcium output, while those 
with a high serum calcium have an output up to double the normal. Where renal 
insufficiency complicates multiple myeloma the plasma phosphorus is found to be 
high and may rise as the kidney condition becomes worse. The parathyroids are not 
enlarged in multiple myeloma. 

Symptoms.— The initial symptom is pain, often bilateral, in the thoracic, abdom- 
inal and lumbar regions, and sometimes in the neighbourhood of the joints. Pro- 
gressive kyphosis or angular cun’ature of the spine tvith loss of total height follows. 
Tiie spine, sternum and ribs may be tender on percussion. It is unusual for any of 
the myelomata to be palpable. In 60 per cent, of all cases spontaneous fracture occurs 
in the ribs, sternum or later in the long bones. In no other type of bone tumour 
does pathological fracture occur so frequently. In some cases amyloid masses may 
be palpable as firm, rounded, slightly tender, subcutaneous nodules more than a 
centimetre in diameter. They are felt especially in the scalp, along the spine, near 
the joints and in the musculature, particularly that of the pelvic and shoulder girdles. 
There is usually a hypochromic anosmia, which becomes aggravated in the terminal 
stages. In a few instances cells of the type wliich constitutes the tumour enter the 
blood-stream in larger or smaller numbers, and it is probable that they can be found 
in the majority' of cases if a sufficiently careful search is made. In rare instances the 
anxmia is of the leuco-erythroblastic type. Nephritis without hypertension is fairly 
common. Tiic temperature is usually normal, but recurring fever has been obser\'ed. 
The patient ultimately becomes bedridden and cachectic. It seems justifiable on 
clinical grounds to consider separately wJiat may be called the vertebral form of the 
disease. Here the growth is confined for some time to the vertebral and extradural 
tissues. Moreover, death may occur before the growths become widespread, and 
sometimes \vithout the Bence Jones protein having appeared in the urine. In this 
variety the patient rapidly develops signs of a t^ans^■c^se spinal lesion with blockage 
of the spinal canal. The thoracic cord is usually the site of compression and there is 
focal spmal tenderness. Radiographs show destruction of the corresponding vertebral 
body. 

Radio^apkic appearanees . — In radiographs the marrow tumours are found mainly 
in the spine, ribs, sternum and skull. They are seen as clean-cut elliptic^ or circular 
areas of complete translucence, set closely together and varying from 1 mm. to 5 cm. 
in diameter. I'he large tumours may expand the <»rtcx of the bone affected. There 
is a good deal of generalised osteoporosis throughout the affected bones. The spine 
shows collapse of the bodies of one or more vertebne. The skull is not thickened. 
Spontaneous fractures, espedally In the jibs, are very common. 
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Diagnosis. — Once Uie lesions have anp^ed in many hones the diagnosis is casilj 
made. The age of the patient, multiple involvement of the bones of thoracic 
cage, spontaneous fracture of a rib, Bence Jones protein in the urine, progressive 
ansmia, cachexia and characteristic radiographs make an unmistakable clinical picturt. 
Biopsy of a portion of bone or examination of a bone-marrow smear from a stemsl 
puncture may reveal the characteristic myeloma cells. Secondary carcinomatosis of 
bones may cause difficulty, espedally in cases in ^hich the primary growth is symptom- 
less. It is essential to dliferentiate uie disease from genermised osteitis fibrosa (hyper- 
parathyroidism). There is some resemblance in the clinical picture as it affects the 
skeleton, but inc presence of the Bence Jones protein and the blood chemists art 
cltaracteristia In multiple myclomfl the serum calcium is usually normal. If it is 
high it is associated with a high plasma phosphorus, whereas the characteristic effect 
produced by parathyroid hyperfunttion is a high scrum calcium with a low plasma 
phosphorus. In osteomalaaa the patient is usually a woman in the child-bearing 
period of life, and a good deal of biding occurs in the bones. The blood chemistry 
IS characteristic- Sometimes in the early stages of multiple myeloma widespread 
pain in the thoracic, abdominal and lumbv regions may lead to a mistaken dia^osis 
of fibrositis. In tuberculous caries of the spine neither the ribs nor the sternum 
ate involved. The fact that the Bence Jones protein is found in the urine in an 
occasional case of leukiemia need cause no mistake. In those cases in which nephritis 
complicates multiple myeloma the albuminuria may cause difficulty. The Bence 
Jona protein may be detected in the presence of albumin by making the tirinc slightly 
acid with acetic acid, boiling it and fiheriog while hot, using a funnel with a hot-tvater 
jacket. If Bence Jones protein is present ffie filtrate trill become cloudy as it cools. 

Prognosis.— The prognosis is hopeless. Death often occurs within 6 months of 
the onset of symptoms, but occasionally a patient survives for 2 years or more. 
Broncho-pneumonia, cachexia or compression paraplegia with ascending pyelo- 
nephritis are the usual terminal events. 

Treatment.— The patient should be treated by rest in bed, anodynes and suitable 
spliotiag when necessary. Occasionally deep X-irradiation can be used with good 
effect. It alleviates pain and reduces the size of the tumours, but it does not retard 
the progress of the disease. It is dearly unjustifiable to explore the neck in search 
of a parathyroid tumour. When the symptoms and signs pomt to compression of the 
spinal cord surgical intervention may be worth while. Laminectomy reveals a gr^ 
or reddisb-^ey extradural mass either pushing the cord backward or encircling it. 
Removal ot the mass decompresses the cord and is followed by improvement. Deep 
X-iiradiation and the wearing of a spinal brace are advised after laminectomy. 


GAUCHER’S DISEASE 

In 1922 Pick discovered a gross osseous form of Gaucher’s disease. It is exceed- 
ingly rare. The symptoms are pain in the bones, spontaneous fractures and sora^ 
times angular deformity of the spine. Umitation of movement of the hip joint is 
sometimes found. In radiographs the bones show patchy osteoporosis, A diaracter- 
istic feature is that the lower ends of the femora are widened evenly. Both skuU 
and pelvis may be involved- Sometimes scattered through the bones there are focal, 
pale, rounded areas which expand the cortex. These areas are deposits of kerasio, a 
galactolipin. The usual characteristics of Gaucher’s disease are, of course, present 
(see p. 784). 


HAND-SCHtlLLER-CHRISTIAN’S DISEASE 

The ’ ' of -’-Schullcr-Christian’s syndrome (lipoid granulomatosis or 
'■ ' ^ not"coDfioed to the calvaria, the orbit or the sella tuirica 
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/see p. 783). Erosions of the maxilla and mandible bare been described, resulting in 
loosening or falling out of the teeth. Erosion of the petrous bones may lead to a 
syndrome simulating otitis media, and bilateral deafness has been observed. Large 
areas of rarefaction have been described in the long bones of the extremities, and m 
the spine, pelvb, ribs and clavicles. Pain may occur in the bones affected, especially 
the head, pelvis and thigh. Spontaneous fracture is not uncommon. When the pelvis 
is involved there may be deformity, induding shortening of one lower limb. In 
some cases the skull escapes entirely, diabetes insipidus and exophthalmos being 
absent. Radiologically the deposits of cholcsterol-ester are seen as irregular dean- 
cut translucent areas sometimes with a few coarse trabeculx. In order to distinguish 
the condition from multifocal osteitis fibrosa it may be necessaty to exdse a portion 
of bone for histological section. The lesions tend to yield temporarily to treatment 
by X-iiradiatlon. 

Donald Honthl 
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DISEASES OF THE SKIN 


INTRODUCTION 

Skin diseases are essentially similar in their patliology to diseases of other organs 
or tissues. Congenital anomalies, acquired inflammatory, degenerative and neo- 
plastic processes affect the skin ; but the skin is peculiar in that it is exposed to 
clungcs of environmental conditions, to physical and chemical traumata, and to 
invasion by many different organisms. Slun diseases are under the patient's direct 
observation to a greater extent than occurs with any other organ ; the lesions are 
often scratched and rubbed, with the result tliat secondary changes of infection and 
thickening may be superimposed. Self-treatment and over-treatment with topical 
applications often have unfortunate results and may mask the original pathological 
process. Many ao-called skin diseases arc, in fact, physiological reactions which have 
become fixed or which are excessive and too easily induced ; others are pathological 
modes of reaction of the skin to different stresses. 

It is assumed that the reader is conversant with the anatomy, histology and 
physiology of the skin, and with the descriptive terms used in dermatology. A fetv 
remarks about the functions of the skin arc, however, relevant to the subsequent 
discussion of cutaneous pathology. 

The skin protects the organism as a whole from any harmful environment. The 
epidermis acts os a tough outer covering, protecting the la)er3 beneath from excessive 
insolation, minor traumata and infection : the sebum lubricates the horny layer and 
has bactericidal properties by virtue of its fatty add content ; the sweat helps to keep 
the body temperature steady and emulsifies the sebum and helps to spread it over 
the body surface. If the epidermal barrier against infection is breached, tlie mesen- 
chymal defensive mechanisms come into play, with derra.il and hypodcrrnal vasoilar 
dilatation, and the passage of leucocytes and tissue cells into the infeetcd area. The 
cutaneous blood vessels conserve body heat by contracting and dissipate it by relaxing, 
so acting as a thermostat ; they also help to keep the blood pressure steady. The 
dermal collagenous and elastic fibres give the skin its tough yet elastic character and 
enable it, at least in youth, to conform to the underlying tissues. 

The sensory end-organs in the skin provide for accurate localisation of touch 
and a delicate perception of alight variations in temperature : these set into play a 
chain of involuntary reflexes and voluntary actions. 

The skin is an organ of antibody formation, a fact made use of in the Mantoux, 
Dick, Schick and other tests : it is also the organ of vitamin D synthesis from solar 
irradiation of sterols in tie upper layers of the dermis. Its functions of excretion 
and of respiration are minimal and need not be considered, but its power of absorp- 
tion is most important: some drug^ and other chemicals can have serious or even 
Ictlial effects by this route. 

Two other functions of the skin are important to the practising physician. In all 
communities, primitive or civilised, the skin is the chief organ of display : some 
cosmetics, particularly those of a synthetic nature used in civilised communities, may 
cause inflammatory reactions in a few individuals. The skin is also the chief organ 
of emotional expression, various feelings being portrayed by alterations in tone of 
the cutaneous blood vessels, in tlic amount of sweating, hair erection, etc., with 
secondary effects on the sebum, epidermis and dermis. 
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The Diagnostic Approaqi. — Bearing the above facts in mind, it will be appreci- 
ated that the approach to dermatologic problems has to be somewhat different 
from that of “ internal " medicine. The aiffology of many skin diseases and reactions 
remains obscure ; often several astiological factors operate together or in sequence. 
Variations of individual reaction to a particular agent, for example a drug, are marked ; 
on the other hand, ^*arious physical, chemical, emotional, malnutritional and infective 
noxffi may in the one individual produ^ eruptions closely similar to each other. 

In the sections that follow, skin diseases have been grouped according to their 
causes when these are known ; when the cause is vague or unlmown, they have been 
grouped according to the presenting symptom or sign, this being the most practical 
way of considering the differential diagnosis, just as it was in the days oi Robert 
Willan. 

It is essential first to obtain certain historical data in every case. Only the patient 
knows the duration, site of onset, original appearance and the manner of spread of 
the malady : whether there have been previous attacks, and what the past treat- 
ments have been rvith their effects. It is legitimate to ask the patient what he believes 
to be the cause when an irritant contact is suspected. The patient is now examined 
in routine, head to foot fashion, unless the condition is obviously local, and further 
questioning depends to some extent on the nature and distribution of the lesions. 
Suitable subheadings to the history include family history, past histoiy, general health, 
personal history, domestic and occupational iustory: spedal attention is directed 
to radal characteristics and to the presence or absence of evidence of emotional 
instabiliiy. 

On inspecting the skin, it is necessary to dedde the nature of the eruption : 
erythematous, macular, squamous, papular, vesicular, bullous or some combination 
of these; granulomatous, nodular or nlcerative; hyperpigmented or depigmentcd, 
and so on. This should enable the diagnosis to be nirron-ed donm to a few possi- 
bilities. The final diagnosis is then attempted from a consideration of the colour, 
morphology and anatomical situation in the skin of any elementary lesion that may 
be found, and from the grouping and distribution of the eruption as a whole, and the 
presence of secondary changes, if any. Most dennatoses can be diagnosed on clinical 
evidence alone vvithout the neccssi^ for any pathological tests or biopsies. These 
tests should only be used as ancillary aids in diagnosis, prognosis and treatment. 


SENSORY DISORDERS 

Excessive sensibility (hypersesthesia) without obvious skin changes occurs in some 
disorders of the nervous system (y.n.). It also occurs in certain skin tumours, espec- 
ially glomus hsmangioma and leiomyoma, and in certain inflammatory conditions, 
for example, periarteritis nodosa. 

Lack of sensibility (an^thesia) is found with certain diseases affecting the nervous 
system, particularly syringomyelia, leprosy, tabes dorsalis, peripheral neuritis and 
hysteria. 

In syringomyelia there may be anxsthesia rvith trophic changes in the skin of 
the fingers (Moivan’s disease). The shiny, anidrotic skin is liable to become infected 
leading to destructive changes. The discrimination between beat and cold is lost, 
and the sensation of touch ditmnished or lost. Bums may easily occur. 

In leprosy depigmented or lupoid, anidrotic, anssthetic or parfflslhetic areas of 
skin may be found, loss of touch, heat and cold being the earliest sensory changes. 

In tabes dorsalis perforating ulcers of the foot are the commonest manifestations 
of the sensory disturbance. 

In diabetes and other forms of peripheral neuritis, glossy skin and perforating 
ulcers may occur, sometimes complicated by arteriosclerotic iscbaemlc effects. 



DISEASES OF THE SKIN 


1190 

In hysteria, glove and stocking anssthesia is a common symptom, and the presence 
of Charcot’s triad of palatal anxsthesia, conjunctival anaathesia and suggestion 
anaesthesia is strong drcumstantia] evidence suggesting that a dermatosis Is being 
hysterically produced or maintained. 

Abnom<u sensibility (panestheria) occurs in a large number of skin diseases, as 
itching (pruritus). 


PRURITUS 

This term is used to describe general or local itching of the skin in which there 
is either no obvious local cause or physical sign or in which such physical signs as 
exist are secondary and due to niobing (lidien simplex), scratching, exconation, 
infection or over-treatment. 


GENERAL PRURITUS 

Etiology and Pathology. — Generalised itching moic commonly occurs in the 
elderly and is thought to be due to arteriosclerotic changes in the central nervous 
system. There may be some atrophy of the skin, but this U often seen without pruritus 
and it probably has no connection tvith the symptom. 

HistolocicalJy no changes are observed in the skin except possibly some degree of 
coincidental atrophy and the effects of physical damage. 

Clinical Fictitre.— The patient complains of itching and tingling of the skin, 

E articuhrly when getting dressed or undressed or a few minutes after getting into 
ed. Hot baths or proximity to a fire aggravate the condition. I^ss of sleep increases 
the sense of irritabiliw and helps to establish a vicious circle. There may be no 
physical signs even when the patient complains bitterly of the distress and loss of 
sleep : or there may be scratch marks, excoriations and areas of lichenlfication, 
eczematisatlon and even some degree of Infection. 

Course and Prognosis.-^In the idiimathic senile variety the prognosis as regards 
cure is poor, though longevity b not affected. In all other vaneties the prognosis 
depends on the cause. 

Diagnosis. — General pruritus may be a symptom of diabetes, jaiindice, ursmia 
or gout ; of intoxication oy cocaine or opiates including codeine ; of Icul^mla or 
HodgWn’s disease; of cutaneous tcticulosb; or carcinomatosis. Pediculosis and 
scabies must be excluded ; itching around the shoulders may be due to pediculosis 
capitis or corporis ; the underclothes should always be inspected for lice and nits, 
particularly at the scams : louse infestation b mote often secondary infected than 
is “ idiopathic ” pruritus. The patient must be questioned as to the occurrence of 
whealing ; there may be none at the time of examination, or dermographism may 
be demonstrable. General pruritus may be of emotional origin, especially when 
there is frustration or deprivation of affection. If there arc excorbted papules, the 
diagnosis of dermatitis berpetiformb must be considered. 

Treatment. — ^Tbe patient, if retired, should be kept fully occupied so as to 
dbtract attention from the skin as mudi as possible. Sudden changes of temperature 
must be avoided. Baths should be pleasantly warm, not hot, and 4 oz. of bicarbonate 
of soda may be added to a 2S-gallon bath to relieve itching. Woollen underclothing 
should not be wm in direct contact wiffi the skin. Condiments, strong hot tea ano 
coffee, and over-indulgence in alcohol must abo be proscribed. Sedatives such as 
phenobarbitone, promethazine hydrodiloride or butobarbitone are useful, and in 
milder cases a bromide and valetian nuxture. Opiates should not be given. 

For local treatment if the skin is dry, hydrous ointment is useful, or equal parts 
of glycerine of starch and lanolin. In ^er patients a lead and calamine lotion or a 
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lead and glycerin lotion cai; be used, but tar, phenol, menthol, antihistamines and 
benzocaine deriratives are best avojd^. 

LOCALISED FBURITOS 

This may occur without physical signs or friction may produce the condition 
known as lichen simplex This is of variable appearance according to its situa- 

tion. The commonest sites are the scalp, the back and sides of the nect the eyelids, 
bro^^■s or perioral region, behind and above the ears, the elbon's, mists or palms, 
the external genitalia, the medial aspects of the thighs, the lower parts of the calves 
and the feet. 

ANOGENITAL PRURITUS 

This may occur as pruritus ani in either sex, as scrotal and perineal pruritus in 
the male, or as vulvar pruritus or combined anal and vulvar pruritus in the female. 

PRURITUS ANI 

Pruritus am is often present mthout physical signs ; if any signs are present they 
may be either the caiise or the effect of the symptom. 

Etiology. — Often the itching starts from some transitory cause but continues 
after this Im been removed, in part owing to a vidous circle of scratching and further 
itching, and in part owing to the fcltcf of emotional tension that seems to be provided 
in some indiviouals from tlus practice. Anal irritation may be due to rectal, anal or 
cutaneous conditions, to diabetes or to drug intolerance. Proctitis with irritating 
discharge is an occasional cause. Threadworms in the rectum pass into the and 
canal for ovideposition and cause intense itching. Files and anal fissures are other 
common causes but cutaneous resulting from fibrosed piles should not be re- 
moved in an attempt to give relief. On the skin, lack of cleanliness, mooilial and 
fungous infections, and Phthinafubis infestation, may be responsible, or the condition 
may have arisen from sensitisation to local applications, from drugs such as phenol- 
phthalein taken internally, from the disturbance of intestina] flora, and the encourage- 
ment of monilia by the use of antibiotics such as chlortetracycline or chloramphenicol, 
or, rarely, from sHn diseases such as lichen planus. Patients with pruritus ani often 
suffer from localised hyperidrosts which aggravates the condition by the discomfort 
it causes and by its encouragement of fungous and other infections. In resistant 
cases without physical signs or with lichenincatioo, an emotional factor may be the 
most important ; this may take the fonn of inadequately expressed rage and aggression, 
or it ma^ be symptomatic of a passive homosexual tendency. 

Clinical Picture. — ^The s^n may look normal or there may be scratch marks 
and deep furrowing and ridging from tirizenification. There may be a sodden condi- 
tinw <aC thA anal “ bwaxi*' tiJAse.«a.y 1 

side of the anus. The psychogenic form may be accompanied by a tendency to 
exhibitionism, shoivn by the wearing of effeminate clothing as well as by an exceptional 
enthusiasm for being repeatedly examined by the doctor. 

Treatment. — If no obvious cause can be removed the treatment is symptomatic 
by bland local applications, sedatives and, in the most resistant cases, X-inadiation, 
in exposures of 50 r or 75 r on up to four occasions at weekly intervals- When 
Uchemfication is present thorium-X applications may prove as effective as X-rays 
and they carry no serious hazard of post-irradiation skin changes. The constant 
application of first one and then another remedy to the itchy anus must be discouraged, 
as only increasing introspection. A good standard of cleanliness is important but 
medicated soaps or antiseptics should not be used. The sidn should be dried care- 
fully without friction from a towel, and a dusting powder of talc and boric acid 
applied. 
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The best local applications are hydrous ointment or a thin ainc cream to \shich 
1*0 per cent, of phenol may be added; or if any infective element b present magenta 
paint may give good results. Antihbtamioie creams and benzocaine de^i^'atives are 
best avoided. Good results are being claimed from the use of hydrocortisone ointment 

Aperients, particularly phenolphthalein and aloes, may ^grarmte the condition, 
and the patient should avoid them or use only liquid parafw. Strong coffee and 
condiments are best avoided. 

Psychoanalytical procedures are rarely of value in pruritus ani, nor are nerve 
undercutting operations or anaesthetic injections a logical or effective procedure. 

SCROTAL AND PERINEAL PRURITUS 

Here a fungous cause may be apparent. There may be hyperidrosis. Friction 
from clothing may aggravate the condition and sensitisation to dyed material may 
start it. Pruritic scrotal dermatitis may also arise with diets deficient in protein, 
iron and vitamin B complex ; but in the majority, no local cause can be determined. 
In psoriasis and lichen planus scrotal lesions may be present but they are rarely 
more than the local manifestations of the general disorder. Lichen simplex b often 
observed with or without eczematisatton and infective changes. 

Dietetic adjustments and antifungous measures may be indicated, and disorders 
such as seborrhoric derraatitb, lichen planus and psoriasb are treated on general 
principles. For Uchen simplex in the perineum or on the scrotum bland local appUca* 
tions such as oily calamine lotion or hydrous ointment are preferable to antitustaminic 
creams which hare a tenden^ to sensitise the skin. Local anaesthetic (benzoaine) 
applications Itave strong sensitising properties and may cause a severe eczematous 
dermatitis which adds to the patient’s distress. Thorium-X in spirit in a concentra- 
tion of 1500 e.3.u. per ml., applied at fortnightlv intervals on up to six occasions, 
may help. X-rays may be useci tn fractional doses but are best avoided on the serotun. 
If they are used here, it b wise to use \’ery small (33 r) individual exposures up to 
a total of 100 r only. 

In addition to these local measures an attempt should be made to relieve sexual 
mabdjustments if present. This is more likely to succeed with scrotal than with 
perineal ot anal pmncus. 

PRURITUS VULVAi 

This term is sometimes applied to dermatoses of the genitocrural region and 
medial aspects of the thighs, as well as, more correctly, to strictly wlvar conditions. 

Etiology and Pathology. — ^The causes include vaginal discharges due to tricho- 
monas or monilial infections, nutritional deficiencies, drug intoxications, particularly 
from oral chloramphenicol or chlortetra^dine, threadworms (in children), glycosuria, 
psychosexual difficulties, contact sensitisation to contraceptive Jellies, wginal douche 
solutions, or to the rubber of contraceptive appliances, to lack of cleanliness or to 
the excessive use of antiseptics, to Phthirus pubis infestation. Localised dermatoses 
that may be responsible include psoriasb, sebonhceic dermatitis, lichen planus, 
atrophic senile vulvo-vaginitis, Bowen’s precanccrous dermatosb; but in all these 
conditions as well as in lichen simplex there b a possibility of the dermatosb being 
the result of friction rather than the cause of the pruritus. A most intractable form 
is that due to lichen sclerosb et atrophicus ; thb b an atrophic, sometimes buUous 
amdition of the vulva, perineum and perianal skin, often with similar lesions elsewhem. 

Clinical Picture. — There may be no abnormal physical signs or there may be 
lichcnification, excoriation, boib or impeti^nous lesions, or a superimposed mixed 
contact and infective dermatitis resulting from faulty treatment. 

Treatment. — ^Tbis depends on the cause and may consbt of the control of 
dbbetes or of a trichomonas infection, the relief of an emotional conflia, the removal 
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of an offending drug, the avoidance of a contact irritant or the provision of an adequate 
diet. A drug such as phenolphthalcin may cause a fixed erythema at the vul\'a, 
with pruritus ; or drugs such as chloramphenicol or chlortetracj’cline may by remoring 
competitors encourage multiplication ol moiuUa, the pruritus in these circumstances 
being caused by a monilial vulvo-vaginids, or by vitamin deficiency from the destruc- 
tion of intestinal organisms having the property of synthesising vitamin B. 

Ample sedation with barbiturates is necessary to prevent the establishment of a 
vicious circle of friction, lichenification and infection, and more friction. It must 
be remembered, however, that barbiturates can, though rarely, themselves cause 
pruritus vulvje. 

Local treatment depends on the type of reaction observed. If there is any infec- 
tion, magenta paint or Vioform cream are usually effective in the less severe forms 
due to monilia and Staphylacoectu sepropkyiteus, and a wide spectrum antibiotic such 
as chlonetracycUne, oxytetracycline or chloramphenicol in framcly pustular, furuncular 
or impetiginous forms, A 1*0 per cent, solution of cetrimide is useful as a cleansing 
agent. For vulvar boils the application of a 75 per cent, industrial spirit with 1 per 
cent, brilliant green and O-l per cent, mercuric chloride is useful. For lichen simplex, 
hydrous ointment, iinc cream or ether-soluble tar paste (Martindale) may be used, 
j^tihistaminic creams are probably no more effective than the base in which they 
are incorporated and their use carries with it some risk of the development of cutaneous 
sensitisation. Benzocaine anaesthetic applications arc contraindicated because of 
their powerful sensitising properties. The use of astrogen creams is restricted to 
cases of senile vulvo-vagimtis with atrophy. For pruritus vulvie with lichenification 
thorium-X in a strength of 1500 e4.u. per ml. of spirit, applied fortnightly, is some- 
times effective, as is X-irradiatlon given in exposures of 75 r weekly on up to four 
occasions. For Bowen's disease, excision is preferable to radiotherapy otving to the 
relative radJo-insensitirity of this dermatosis. 

Paychogettic forms may respond to the relief of conflicts over sexuality, these 
usually being due to a guilty liaison or to fear of pregnancy, venereal disease or cancer. 

PRURIGO 

Prurigo is a term used for a group of intensely itchy conditions in which the 
predominant physical signs are lichenification and excoriated papules. Lichenification 
IS produced by friction and presents as terracotta thickened skin with accentuation 
of the contrast between the normal diamond-shaped elevations and jnterv’ening 
furrows. Prurigo papules are ill-defined obtuse elevations with excoriated tops, 
caused by trauma from the finger nails. In some forms a contributory factor may be 
erection of the hair follicles (horripilation) in response to various stimuli. 

Etiology and Pathology. — ^TTie aitiology of these various disorders will be dealt 
with individually. 

Histologically there is hyperkeratosis, thickening of the granular layer and acan- 
thosis, with elongated rcte ridges. In the dermis there is an inflammatory infiltrate. 
Areas in which the epidermis has been removed in part or in its full depth may be 
seen, covered by blood scabs or by infected scabs. 

LICHEN SIMPLEX CHRONICUS 

(Pruritus with LicmNincATios : NEusoDCBMAirns Circumscripta; NEWtODEjuiiTE) 

^Etiology and Pathology.^ — ^Thc sense of itcliing in thb condition is usually 
Mntral in origin and brought about 1^ frustrated anger or libido ; or a trivial local 
irritant may operate In the fust place and the vicious drde of itching, rubbing, licheni- 
fication, itching be brought about. This primary form has to be differentiated from 
lichenification developing on contact dermatitis, a phenomenon not unusual where 
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compensation claims await setQement or where feere is some other significant emotional 
factor in addition to a contact cause for a dermatosis. In both primary and secondary 
forms hysterical traits are often apparent. 

Histologically there is slight nyperiLeratosis and marked acanthosis, with a non- 
specific infiltrate in the dermis. 

Clinical Picture. — A patch of lidien simplex is tisually oval and, if on a Umh, 
lies IQ its long axis. The colour is r^ or reddish-brown and the edge fades off gradu- 
ally into the normal skin without outlying “ satellites ”, The surface shows an 
accentuation of the normal skin pattern, creases being increased in both depth and 
width, and the interposing loaenge- or diamond-shaped areas more obviously elevated 
above the creases than in the normal skin- These areas arc often shiny ancl resemble 
grouped papules of lichen planus. There may be a fine scaling or warty thickening. 
If sesatetog is carried out as well as rubbing, excoriations and blood scabs may be 
visible. There is usually marked pigmentation but occasionally depigmentation 
occurs. Licbenified skin is thickened and indastic, tendi^ to become fissured and 
secondarily infected with erysipelas, impetigo or boils. The sites most character- 
istically affected by lichen slmp^ are the nucha, the sides of the neck and the supra- 
clavicular legions, ulnar aspects of the elbows, the hands, the external genitafia, 
the anal and perianal regions, the inner and outer thighs, and the antero-Iaterd aspects 
of the calves ; but other sites may be affected. 

Lichen simple.^ is modified in appearance in certain situations. On the s^p 
scabbed excoriations are often seen or diffuse redness and profuse, coarse scaling, 
even with collarettes of coarse asbestos-like scaling for a few millimetres up the hair 
shafts — the so-called “ fausse teigne amianuefe At the nape of the neck an oval 
area is usually superficially excoriated, with grey scales and bsht crusting. A mild 
infection may be superimposed. On the brows the hairs are Broken off short. On 
the palms, dyskeratosis dominates the picture and accentuation of the skin pattern 
is inconspicuous. In the fiezures, the hypcrkeratotic skin becomes fissured, sodden 
and whitened, resembling leucoplakia. The sufferer from lichen simplex may become 
agitated and start to rub the lesions during the interview when enquiry Is made Into 
relevant personal matters. 

Course and Prognosis. — ^Tbe malady may persist indefinitely or disappear with- 
out treatment : its relief depends on abatement of the emotional tension, ^metimes 
this is not possible ; sometimes if the patient and the source of the tension can be 
separated the condition may clear without other treatment. 

Diagnosis. — The diagnosis from lichenified dermatitis of external origin is often 
difficult. UsTn'Iy with licbenified dermatitis there is a history of a more widespread 
eruption which has finally become localised, perhaps in the antecubital regions. 

Lichen planus may simulate lichen simplex but there are usually some discrete 
lesions to be foun * wKich clarify the diagnosis. Lichenoid plaques on the legs, how- 
ever, may be due to lichen simplex, lichen pbnus or (rarely) lichen amyloidosis: 
their differentiation may only be possible Ity biopsy. 

At die nucha, lichen simplex may resemble scborrhccic dermatitis and psoriasis, 
but the drcumscribed pattern is not typical of the former and the absence of silvery 
scaUne or of psoriasis elsewhere renders the latter diagnosis Improbable. The presenre 
of pediculosis or of hair-dye dermaritls must be excluded. On the palms, psoriasis 
ana dyskcratotic contact dermatitis have to be excluded on the evidence of the history 
and the presence or absence of psoriasis elsewhere. At the flexures, leucoplakia can 
be excluded because it only occurs on mucous surfaces ; but lichen simplex of the 
mucosal aspects of the labia majors and of the labia minora may beTaccompanled by 
leucoplakia. 

Treatment — ^The treatment of lichen simplex is, essentially, the relief of the 
rdated tension state. If, as often bs^pens, this is not possible, an attempt Im to 
be made to break the vicious drcle with general sedatives and local applications. 
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Barbiturates are most useful for this purpose, for example, phenobarbitone gr. ^ to 1 
twice a day, and butobarbitone gr. 3 to 4J in 4e evening ; or a bromide and valerian 
mixture may prove useful, and prometh^ine hydrochloride 25 mg. in the evening 
for its antipruritic action. Occasionally the draught of paraldehyde IJ fl. oz. is 
indicated as a quick-acting sedative for use in the middle of the night. Amphetamine 
sulphate 5 mg. after breakfast is useful when there is depression, and helps the patient 
to obtain relief by deeds or words in place of harmful and useless emotions. 

Locally, tar is of great value in the form of the solution of coal tar 2 to 6 per cent 
in zinc paste, or the more elegant ether-soluble tar paste (Martindale) may be used. 
At the nucha it is better to incorporate the tar in the ointment of wool alcohols and 
when the skin is markedly thickened the solution of coal tar can be applied neat 
once a day, with considerable relief. At flexures and the anogeniteJ re^on, tar cannot 
be used with safeQr and magenta paint makes a valuable substitute, partly no doubt 
from its phenol content and partly from its powers of controlling secondary fungous 
infections. Occlusive dressings are not so effective as might be expected beca\ise 
they may give the patient a feeling of guilt and frustration from the loss of the emotional 
relief {onartisme pruritique) that rubbing these lesions provides. 

X-rays in a course of three or four exposures of 75 to 100 r each time are often 
im’aluable; thorium-X, too, 1500 e.s.u. per ml., is often helpful, particularly at 
hairy sites or if the patch is of a shape and size not easily covered by an X-ray applicator. 
Thorium-X is applied in spirit or as a varnish and the affected area shoulcf not be 
washed for the next 72 hours. The patient should be warned that considerable pig- 
mentation may develop at the treated site and persist for some months. 

The patient should avoid hot baths and proximity to tires and tr^ to avoid emotional 
heat from the life situation as a whole. Adjustments so as to avoid difficult personal 
contacts may be necessary, and prove highly effective. 

PRURIGO OF BESNIER 

(FtBCRAL Prortoo; Atopic DcMiArms: Asthma-Hat FcviB-Pnviuco Sthdronib; 
pRimicmous Facial Ectema, stc.) 

Prurigo of Besnicr is an itching condition affecting in particular the flexures and 
the face ; it usually begins in infancy and may alternate with, or more rarely be 
accompanied by asffima or hay fever. 

Etiology and Pathology. — ^The fundamental abnormality is spasm of plain 
muscle from many relatively trivial stimuli which would have little or no effect on 
the majority. The spasm may affect the bronchioles, causing asthma ; the vessels 
of the nose, causing vasomotor rhlnorrhoea; and the skin, causing gooseflesh and 
vasoconstriction. Sweating is often excessive. 

Inheritance and the early environment both seem to be of importance in the 
stiology but the latter seems more significant than the former. Those affected are 
of average intelligence but are excitable and prone to feelings of insecurity and are 
often raSadjusted to their parents, particularly the mother (the so-called maternal 
rejection factor ”). Threats to security or to loss of affection are the most significant 
and obvious of tne many factors that bring about exacerbations. Breakdowns may 
occur with changes of school or occupation or at times of engagement, marriage or 
bereavements. Other factors include dianges of temperature or of humidity, air- 
borne, injected or ingested allergens, rough dolhing, drugs and infections. The 
pruriginous individual reacts to everyday stimuli witii a mechanism designed for 
emergencies, "nius, pollens, danders and household dusts may cause brondual spasm 
or vasomotor rhinorrhosa. Stroking the aff«ted skin causes a white line to develop 
in 15 seconds; the usual red line does not follow; at unaffected sites the normal 
reaction of white line followed by red may be observed. Cutaneous infections in 
these indiriduals tend to become generalise, in part because of tlie sr-cifching that 
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ielps dissemination. Thus, pruriginous iodividuala may get generalised staphylo- 
derma, generalised herpes or widespread vaccinia. 

Clinical Picture. — Besnier’s prurigo presents as one of the forms of infantile 
eczema (j.o.). It may begin as early as the second month as a papulo-vesicular and 
eiytbemato-squamous condition involving parts easily reached by the infant— the 
face, neck, antecubital regions, wrists, liaods, popliteal spaces, ^ves, ankles and 
feet. The trunk may escape entirely or it may snow a patchy, ill-dehned, fa'imly 
pink papular and scaly eruption. The lesions may be exudative, infected ot 
lichenified. 

The infant periodically indulges in orgies of rubbing, particularly in the evening 
when bored, frustrated or tired, and with determination overcomes any attempt to 
restrict this practice. The face may be rubbed by rotation to and fro on the pillow 
even if the arms are tied. The condition usually becomes milder when the child 
starts to walk and to do things for itself. It may disappear for several years but there 
is usually a recurrence at puberty and the prurigo is then more strictly localised to 
the bends of the elbows and of the knees, Ute bands and wrists, tire face and neck, 
and sometimes to tlic genitocrural region and to the feet. The affected areas show 
lichenification and excoriations. The condition may persist well into adult life, 
(though it usually gets less severe after 20 years of age) with exacerbations from 
exposure to heat, anxieties and an ever-varying pattern of contact scnsltiscrs or 
air-bome allereens (if the results of patch and scratch tests can be accepted as valid 
in these individuals). Sometimes the first occurrence is in adult life, and engagement, 
marriage or a bereavement usually precedes tire dermatosis. 

Xeroderma is often coexistent with Besnler's prurigo and modifies the picture. 
Cataracts are a serious complication in some casts which persist into adult life. They 
are believed to be congenital but friction applied to the eyelids may well play a part 
in their maturation. 

Course and rrogoosis.— This depends upon the possibilities of dealing with the 
causal factors. If they cannot be eliminated the malady may persist indefinitely. 

DlagnosU.“The malady has to be differentiated from contact eczematous detrna- 
titis, especially when complicated by lichenification. In prurigo the essential lesion 
is not a papulo-vesicle but is a prurigo papule, an obtuse elevation of a brown or 
dusky hue, often with an excoriated top ; or if tliese elementary lesions are not dis- 
cernible, lichenification dominates the picture. 

Besnieris prurigo involving the face (pruriginous facial eczema) has to be differ- 
entiated from actinic dermatitis and from eczematous dermatitis of the face caused 
by air-bome or hand-transferred agents. The former affects the for«diead, nose and 
malar ridges and other parts expireed to light. The latter affects parti^arly the 
eyelids and perhaps the skin of the sides of the neck. 

Treatment, — ^Thc treatment of Besnier’s prurigo is very much that of the whole 
patient with his characteristic personality and his personal problems, rather than ie 
management of his skin condition by itself. A change of attitude and co-operadon 
on the part of the parents is equally important. If a steadier level of affection in a 
calmer home atmosphere can be made to prevail, all well and good. If not, a temporary 
removal from the unfavourable and often tense atmosphere is the second best cIjoicc. 
This may entail a period in hospital or in a convalescent home, and for some cases 
special residential schooling facilities arc ideal. 

Apart from these procedures, treatment is mostly symptomatic, by bland local 
applications such as Calamine limment and general sedatives in ample dosage, bearing 
in mind that sufferers from prurigo usual^ tolerate barbiturates well and need doses 
larger than the average to bring about quiet and sleep and freedom from scratching. 
Antihistamiruc drugs with antipruritic properties, for example promethazine hydro- 
chloride, are also valuable. ChlomrDiiiaz!ae25ing. t.d.3. ormethylpentyDol(Obhvon) 
250 rag. t.d.s. is sometimes helpful. The pruriginous patient needs to be kept fully 
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occupied, either \vith suitable manipulative toys in childhood or by manual work 
in adult life. 

For the tvorst cases in-patient treatmrat is xnv^uable ; sedation can then be used 
in larger doses and nonspecific measures tried, such as fever therapy with T.A.B. 
intravenously in doses of 25 million, SO million and 100 million organisms at 5-day 
intervals ^for an adult). For localised patches thorium-X or X-irradiation is some- 
times indicated. Intravenous injections of corticotrophin 50 mg. S-hourly will bring 
about a partial remission, but tlus treatment is advisable only in exceptional circum- 
stances. 

Hydrocortisone ointment has recently been reported to be highly effective in 
relieving the local manifestations of this malady. 

DISSEMINATED NEURODERMATITIS 

This term is used for extensive and severe examples of Besnier’s prurigo and 
other widespread Uchenified and pruriginous eruptions in which no contact, toxic 
or rcticulotic cause can be discovered but in which the malady appears to indicate a 
maladjustment to the environment, particularly in circumstances of deprivation of 
occupational activities, bereavement, sexual frustration and unwantedness. It affects 
adults of all ages. 

PRURIGO OF HEBRA (PRURIGO FEROX) 

A chronic itchy disease starting as urticaria and persisting indefinitely. Two 
forms are recognised, prurigo ferox and prurigo mitis. 

/Etiology and Pathology. — Inheritance is an important factor, but whether this 
Consists of the inheritance of an abnormality of the skin or a low level of intelligence 
is not clear ; probably the second is the more important. 

Clinical Picture. — The condition usually l^ins in the first or second years 
with a polymorphic eruption of scratch marl^ erosions, lichcnification and papular 
urticaria. The malady gradually becomes localised to the limbs, particularly to their 
extensor surfaces. Later, prurigo nodules develop and the urticarial component 
fades. 

As years pass, the picture is of extensive excoriations, lichenification and pig- 
mentation wiui scarring and tliickeniog of the skin, and freedom of the flexor aspects 
of the joints. The lymph nodes in the oxilhc and groins are enlarged. The truzde, 
neck and face may be affected. The malady is rare in the British Isles. 

Diagnosis is from xeroderma and from other itchy diseases of the skin, including 
crusted scabies. 

Course and Prognosis. — Prurigo mitis may improve at puberty, but in prurigo 
ferox the prognosis is unfavourable, the malady persisting in spite of treatment. 
Infection may occur. 

Treatment is symptomatic, by bicarbonate of soda or tar baths, antipruritic 
applications such as 2 to 4 per cent, of solution of coal tar in zinc cream or paste, 
and adequate sedation by bromides, barbiturates or antihistamlnic drugs. A period 
of remo^ from the home surroundings to hospital, convalescent home or residential 
school is often useful. 


PRURIGO NODULARIS 

This is a rare malady and may in fact be a variant of lichen planus (lidten obtiism 
corneas), differing from lichen pianns hypertrophicus by reason of the large obtuse, 
dome-shaped nodules affecting the extensor sumces of the forearms and legs, whereas 
lichen planus hyper trophichus is more plaquelike and usually localised to the cahes 
and ankles. 
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SECRETORY DISORDERS 

Sweat secretion may be excessive, diminished or suppressed (hyperidrosis, bypold- 
rosis and anidrosb). 

Sebum secretion may be excessive (seborrh<Ea) or diminished (xeroderma, ichthy- 
osis). Sebum secretion is qualitatively altered in “ seborrhccic ” dermatitis without 
there necessarily being any quantitative changes. “Seborrhccic” dermatitis may 
occur wnth an average sebum flmv or vrith sebonhtea or even with xerodenna. It b 
better designated “ infective dermatitis 

HYPERIDROSIS 

Generalised sweating normally occurs from beat, exertion, fear, febrile and toxic 
states. Certain central nervous n-stem lesions, hyperthyroidism and acromegaly, 
and some drugs (acetylcholine, pilocarpine) can also cause sweating. Adolescents 
and young adults are affected more often than, children or older people by excessive 
sweating from anxiety ; the obese suffer most from heat and exertion. 

In localised hyperidrosis, the sites most commonly affected arc the palms and 
soles, the axilhe, the anogenital region or the centre of the face. On the palms and 
soles there is often also a tendency to pemiosis. Involvement of the hands mar 
interfere w ith working capacity, owing to soiling of paper and other materials handled. 
Swea» feet provide damp, dark, poorly aerated condiUons which are ideal for the 
growth of saprophytic orpnisms. Sweat, acid when secreted, becomes alkaline as 
It decomposes and this furtlier encour^es the growth of pathogens and facultathe 
pathogens, both bacterial and fungous. The decomposing sweat often has an offensive 
odour (bromidrosis) and may become coloured from the proliferation of chromogenic 
bacteria (chromidrosts). 

Excessive sweating predisposes to contact dermatitis from water>50luble irritants. 
Dermatitis in the rubber Industry is more common in sweaty individuals, the sweat 
leaching out potentially irritant antioxidants and other preservatives from the rubber. 
Similarly, dermatiUs of the axillary folds occurs from dyed dothing or from dress ■ 
protectors. 

Perianal sweating often becomes complicated by maceration and monilial or other 
fungous infections. 

Axillary hyperidrosis is a serious inconvenience to many women because it may 
cause discolouration and rotting of fabrics, bromidrosis and other social embanas^ 
roenls. Offensive axillary odour (bromidrosis) is entirely due to bacterial decomposi- 
tion of the sweat, the axillary apocrine sweat bring without odour when first secreted. 

Sweating of the centre of &e face may be caused in some indiriduals by eating 
hot or spicy foods. 

Excessive sweating in fever may cause the eruption of raindrop-like vesicles 
{mUiaria erystallina, sudamina) situatra in the homy layer. 

Treatment. — The uncovering and removal of any emotional cause that may be 
present is essential for cure ; otherwise treatment is largely symptomatic. A bromide 
mixture rvith belladonna to the limit of tolerance may be used to give temporary 
relief but is not a practical method for prolonged use. Phenobarbitonc may be more 
effective. In severe cases a trial of ganglion-blocking agents, such as peotolinium 
tartrate is justifiable. The fluid intake should be as small as possible consistent with 
the relief of thirst- Frequent tepid baths should be taken, and the whole body or 
the affected parts liberally dusted wida a boric add and talc or salicj'lic arid powder, 
the latter bemg espcdally useful on the feet. To prevent or combat infection and to 
minimise bromidrosis, foot soaks In a 1 in 6000 solution of potassium permanganate 
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are useful. Coarse woollen socks and rubber-soled or tennis shoes should not be 
•worn. The socks should be of a cotton material and should be changed at least once 
a day. For the axilla a 1 in 80 solution of aluminium acetate (Burow’s solurion 
diluted 1 in 10 with ^vater) is the most effective remedy. The aj^Iary hair should 
be kept closely shaven to make washing easier. Sympathectomy is not advisable 
for a malady often emotionally produced and X-ray treatment, if it is to be effective, 
necessitates a dosage which exposes the patient to the risk of later irradiation effects 
on the skin. 


HYPOIDROSIS 

Diminished sweating occurs in myxedema, congenital ectodermal defects, exten- 
sive scarring, diabetes, renal disease and some cachectic states ; also in some skhi 
diseases, particularly xeroderma, sdeiodenna and in the senile skin ; or in the atrophic 
skin following the administration of liquor arsetticalis, or the excessive use of X-rays, 
or too much exposure to the sun. In other skin diseases with pathological scaling, 
partial obstruction of the sweat ducts may cause hypoidtosis. 


ANIDROSIS 

Cessation of sweating occurs in the ansesthctic skin areas of leprosy, after sym- 
pathectomy, and sometimes in poliomyelitis. Sweat suppression may occur in hot, 
humid climates ss prickly heat {miUaria rubrd) ^d as tropical anidxosis {miliaria 
profunda). In temperate climates a similar condition may be caused by hot, humid 
working conditions and by exposure to moderate heat after having suffered and 
perhaps partially recovered from some forms of 03ntact dermatitis, for example that 
due to cement dust. 

Prickly heat is peculiar to the white races. Its causes are believed to be the 
wearing of clothes and the use of spirit, powders and too much soip on the skin in 
humid, hot climates ; also the “ seborrhoric *’ ^e of skin with follicular vulner- 
ability to infection. The qualitative sebaceous deficient leads to the formation of 
“ keratin rings ” at the ostia of the sweat ducts. These rings act as plugs and the 
dammed-up s\veat bursts out from the ducts causing disruption of the adjoining 
epidermal cells ; rupture of the duct low'cr down may cause an inflammatory reaction 
in the dermis. Clinically there are itchy red papules of prickly heat (miliaria rubra) 
and follicular pustules (ostio^foUicuIitis, Boddi^’s impetigo) due to infection of the 
contents of obstructed ducts. Recurrent attacks of prickly heat may lead to destruc- 
tion of the intra-epidermai portions of the sweat ducts ; further exposure to heat and 
humidity may then lead to miluaia profunda, rvith %'esiclcs resembling sago grains 
in the dermis, causing non-itchy tropical anidrosb, which may go on to heat-stroke. 

Adhesive plaster skin reactions are more often due to sweat'^uct obstruction and 
infection than to eczematous hypersensitivity. It usually starts 48 hours or more 
after the application of the plaster. It is likely tiiat other forms of dermatitis, for 
example those due to dress protectors, rubber, cement, etc., are in part due to sweat- 
duct irritation and obstruction. 

Prevention and Treatment. — An attempt should be made to maintain an oily 
film on the surface of the skin In order to replace any sebaceous deficiency. For this 
purpose anhydrous lanolin or the ointment of wool alcohols may be used. The patient 
should be advised against the use of degreasing and dehydrating substances on the 
surface of the skin and should wear loose-mesh cotton underwear. 


DYSIDROSIS (see Pompholyx, p. 1220) 
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DISEASES OF TJIC SKIN 


SEBORRHCEA 

Excessive oiliness of the skin may occur from puberty onwards, and is due to 
hormonal (androgenic) influences ; it usually diminishes wtli advancing age. It is 
more common in the coloured races and may show a familial incidence amongst white 
people. It affects the regions with most sebaceous glands, the scalp, the face, the 
nasolabial folds, the chest and the back. The sUn is greasy, thickened, muddy- 
coloured and with patulous follicles, from whicli semi-solid sebaceous material is 
extruded. There is often a tendency to premature baldness of masculine type, while 
other areas, such as the beard and chest, grow tough, coarse hair. Acne vulgaris is a 
common complication of seborrhtEa. Keratinous plugs at the pilosebaccous follicles 
cause retention of sebum and inflammatory changes of acne papules and pustules. 
Infection of the scborrhalc skin with facultative pathogens may cause infective 
(“ seborrheeic ”) dermatitis, or infection with more virulent organisms may cause 
impetiginised seborrhcea or furunculosis. The scborrhcEic skin is unduly susceptible 
to fat-soluble irritants; lienee tlie application of ointments containing antiseptics 
may cause a chemical foUicubtis and demutius. Scborrhteic individuals have a 
tenden^ to develop rosacea. 

Treatment. — Tlie diet should contain ample protein, vitamins and minerals, 
and should not contain an excess of fats and caroohydrates. Frequent washing with 
soap and water is essential. Sulphur compound lotion may help to diminish seborrhou 
and to control any associated acne or infection. 


XERODERMA 

In xeroderma and its more severe form, ichthyosis, the skin is abnormally dry 
with a diminished secretion of sebum and, to a lesser extent, of sweat. There is abo 
a thickening of the homy layer, sometimes with preference for the pilosebaccous 
follicular onfices (keratosis suprafollicularii). 

Etiology and Pathology.— The disease is inherited, apparently as 8 dominant 
factor, affecting both sexes and often several members of one family. It is usually 
noticed soon after birth and may be present at birth. Hatologically there is hyper- 
keratosis especially at the pdosebaceous ostia and an absence of tii'e granular Uytr. 
The prickle cell layer is thin. The sebaceous glands are few and small, but the sweat 
glands are not obviously diminished. 

Clinical Picture. — In the milder cases the skin on the extensor surfaces of the 
limbs and body is dry and rough, with a slight branny scalinc^. The flexures 
normal. On the extensor surfaces of the limbs the hair foUiaes arc prominent with 
small homy spines projecting. The hair b dry and lustreless and breaks easily. 
It may be sparse. In severer cases fish-like, adherent, grey scales cover the whole 
body. The skin is rough and even the face is affected to some extent. Mtfyosis 
hystrix is a form of hard nxvnis occurring in lines or bands, and has no relation to 
ichthyosis. Xeroderma often accompanies Besnier’a prurigo. 

Course and Prognosis. — The dry, unoiled skin craclu easily and from its defi- 
ciency of sebum is suscepdble to bMterial infecdon. Xerodermatous individuals 
liave to be prevented from taking up unsuitable occupations. Excessive contact ^vitb 
soaps, detergents and fat solvents are all likely to be harmful ; exposure to cold weather 
aggravates the condition, the glandular activity then being rnin'imtil ; on the other 
hand, extreme heat may lead to heat-stroke owing to the inability of those suffering 
from severe xeroderma to lose heat adequately by sweating. Xerodermatous individ- 
uals should be in dean, dry work in an equable temperature. Xeroderma tends to 
improve to some extent at puberty, only to get worse again with advancing age. 
The worst cases remain severe in adult life. 
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Diagnosis. — This is usually easy. Differentiation has sometimes to be made 
from acijuired atrophy^ nith scaling of the legs, or from phrynoderma {keralotis 
foUicularu) caused by vitamin A and C deficiency. The history and the distribution 
of the dry but not inflamed skin usually enables the correct diagnosis to be made. 

Treatment. — Warm baths may be taken daily, folloived by the rubbing in of a 
suitable ointment. Indiridual preferences vary. Some like to rub in soft parafBn 
ointment, while the skin is still moist; others prefer the ointment of wool alcohols 
or glycerin of starch, irith cither hydrous lanolin or salicylic arid ointment in equal 
proportions. A superfatted soap should be used, but not to excess. The adminis- 
tration of thyroid extract or of vitamin A is without effect. 


PIGMENTARY ANOMALIES 

Tlie colour of the skin depends on the amount of skin pigment (melanin) it con- 
tains, on the thickness of the epidermis and on the amount and oxygen content of 
the blood floiring through the more super/irial vessels of the dermis. The muddy 
colour of acne is related to the relatively opaque, thidiened homy layer and increased 
sebum flow; the patchy redness of rosacea to the static dilatation of the cutaneous 
vessels ; and the pcachlike skin of the maiden to lier naturally thin and smooth, 
relatively translucent feminine homy layer overlying blood vessels neither statically 
dilated nor contracted hut responding normally to changes of temperature and of 
mood. The wlour of the skin is a poor index of tlie hicmogJobin content of the blood. 
If the blood vessels of the akin arc dilated, anarmia may be masked, and if they are 
contracted there may be considerable pallor without anarmia. 

Pigmentary changes in the skin may be due to an excess or insuffirienCT of melanin 
or to the presence of extraneous substances including blood piments, bile piments, 
carotene, mepacrine, gold, silver, lead, bismuth and various substances introduced in 
tattooing, eitiier by acrident or intention. 

PHYSIOLOGY OF MELANIN FORMATION 
Melanin, a complex iron-free substance, is formed in the melanoblasts by the 
action of a ferment, dopa-oxidasc on a colourless precursor, dihydroxj’phcnjl-alanine 
(dopa) ; dopa is Sormea from tyrosine by tyrosinase but only in the presence of copper. 
Melanin-sj'nthcsising cells (melanoblasts) can be differentiated from melanin- 
containing cells (melanophorcs) by tlie dopa reaction ; fresh tissue is immersed in a 
solution of lajvo-rotatory 3 ; 4 dopa when the melanoblasts arc stained brown. Re- 
ducing substances, for example ascorbic acid, inhibit melanin formation and oxidising 
agents stimulate it. Dimercaprol (B.A.L.) and thlouracil may inhibit pigment forma- 
tion, as mav the monobcnzyl ether of hydroquinonc uhen applied locilly. 

hlelanoblasts arc dendritic cells scattered amongst the germinal epidermal cells of 
the basal layer. The melanin is carried by their dendritic processes to the ceils of the 
basal and prickle layers and deposited as granules within them. Pigment-containing 
cells (melanophorcs) are also seen in the dermis; they take up any melanin that 
passes from the epidermis to dermis. Increased melanotic pigmentation of the 
skin may occur with or \viUiout previous inflammation of the skin, and may be general 
or local. 


INCREASED PIGMENTATION 

Ratial pigmentation affects the buccal mucosie as well as the skin. Without prior 
knowledge of the inheritance it is sometimes difficult to deride if pigmentation is 
racial, but a consideration of the colour of the eyes and the colour and texture of the 
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hair, together with other radal anatomical traits of facies, etc., usually prevents cnor. 

Physiological pigmeniation . — In pcegnaocy there is patdiy facm pigmentation 
{chloasma uterinun^, lines nigra in the midline of the abdomen and darkenbg of 
the nipples and genitalia, often as an early diagnostic feature. 

Congenital forms include pigmented, fleshy baity moles, lentigines and ephelides 
or freezes. The mongolian spot is a blue-black discolouration of the skin, often in 
the sacral region, and is a deeply situated mole. In neurofibromatosis (von Reckling- 
hausen’s dbease) there are pigmented patdies on the skin which may precede the 
development of tumours by many years. 

Ephelides {Freckles ). — ^These ate pale-brownish macules which become darker after 
exposure to sunlight. They are seen particularly in sandy or red-headed persona and 
those tvith ancestors of these colourings. 

Histologically the only change is an increase of pigmentation in the basal layer. 

Treatment is preventive by the wearing of broad-brimmed hats and the use of 
sun-screening creams. Attempts at removal of freckles by peeling agents are hazardous 
and may result in dermatitis. 

Lentigines {Non-hairy Moles). — h lentigo is a dark brown macule which does not 
change colour after exposure to sunlight. 

Histologically there is excessive pigmentation of the basal layer and an increase 
of clear cells. The rete ridges are elongated and club-shaped. The basal cells may 
appear somcivhat disorganised but the epideimo-dermal junction is well defined. 
Nevus cells are not present in the dermis. 

Course and Prognosis.— Lentigines arc seen in children but they become much 
more numerous after puberty and in pregnancy. It is not uncommon for hundreds 
to be present on one person. Lentigines are potential melaoomata, but malignant 
change occurs only in a very small proportion of them. The stimulating factors 
appear to be the endocrine changes of puberty and pregnancy and physical traumata. 
At certam sites malignant proliferation is muim more common than at others. These 
danger sites include the paronychtal and subungual regions, the soles, the lotver 
limbs more than the upper limbs and their dbtal parts more than their proximal 
parts, clothing friction sites on the body, and the face. For this reason, it is sometimes 
adrisable prophylactically to excise lentigines on the soles or at friction sites before 
puberty or early in pre^ancy. For the rest, treatment is not ncccssa^ but if, for 
cosmetic reasons, it is desired to remove a lentigo from the face, it should be properly 
excised in full depth and not subjected to destructive cauterising or freezmg pro- 
cedures, which may lead to activation of any cells that remain. 

Fleshy hairy moles . — These are dealt with elsewhere (sec Tumours). 

Increased pigmentation from physical causes . — ^Tfae skin responds to light, X-irradia- 
tion, heat and friction by increased pigment formation. This may be seen as sun- 
tanning and the effects oi ultra-violet baths; pigmented macules are often present in 
the penphery of scars of lupus treated with the Finscn-Lomholt lamp, and prolonged 
solar irradiation leads to the condition of poikiloderma in whicii there are telangiec- 
tasia, atrophy and macular pigmentation and depigmentation, an identical condition 
to that occurring after excessive X-imdiation. A s imilar appearance also occurs in 
the rare congemtal malady, xeroderma pigmentosum, in. winch there is an inborn 
susceptibility of the skin to light. 

Long-continued exposure to tar or creosote causes pigmentation of the parts 
exposed to light, the tat apparently being a light-sensitiser. Bergamot oil, too, in 
creams or perfumery may cause pigmentation. There may be motUed pigmentation 
of the face with some telangiectasia when creams are responsible, or a necklace-like 
line of pigmentation from beneath the ears around the neck when Eau de Cologne, 
placed behind the ears, has trickled doivn or been carried down in the sweat (berloque 
dermatitis). A similar pigmentation may occur after thoriura-X is applied to the skin. 

Certain plant juices have a photosensitising action (phytophoto-dermatitis), par- 
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licularly ^viId parsnips, figs, the common rue and limes ; also convolvulus and agri- 
mony, and even the buttercup and bindweed. A severe inflammatory reaction precede 
the pigmentation. 

Heat may cause the condition known as erythema ab igne, a network of pigmenta- 
tion involving areas of skin corresponding to vascular anastomoses. 

Friction may cause pigmentation at truss, hatband and other sites of dothing 
contact ; also in rubbed areas of itchy skin, for example in pediculosis (vagabonds’ 
disease), prurigo, lichen simplex, etc. 

Certain dematoses, particularly lichen planus, lichen simplex, dermatitis herpeti- 
formis and exfoliative dermatitis (erythroderma) are often accompanied or followed 
by much pigmentation. In urticaria pigmentosa the pigmented macules urticate on 
friction, incontentia pigment! is a peculiar reticular and mottled pigmentation of 
infants and is thought to be the end stage of an inflammatory process of unknown 
cause. In pi^asis (tinea) versicolor, the brown lesions are slightly scaly. 

Toxic pigmentation occurs from certain drugs, for example arsenic, which causes 
a raindrop effect of white spots in a dark background, with skin-coloured, pinhead 
palmar and plantar keratoses and dirty grey keratoses more widespread on trunk, 
often leading to skin cancers- Organic arsenic does not have this effect but may 
cause exfoliative dermatitis and secondary melanosis. • 

Endocrine, metabolic and nutritional Juorders . — In Addison’s disease there is a 
diffuse pigmentation of the skin with involvement of the buccal mucosse. Pigmenta- 
tion also «velops very often during treatment with corticotrophin. Diffuse pigmenta- 
tion may occur in liver disease, abdominal tuberculosis, malignancy, malaria, diabetes 
and thyroid disorders. In Gaucher’s disease Qterasin lipoidosis) there is brownish 
discolouration of the skin. In pellagra, the s]^ is deeply pigmented on the parts 
exposed to sunlight, particularly the oadts of the hands, pronely from the absence 
of reducing substances which normally check excessive pigmentation on exposure to 
light. There is also diarrhcBa and dementia and often outer evidence of malnutrition. 

Acanthotis nigricans (^.n.) presents as velvet skin piling up in folds, particularly 
in the flexures. 


DIMINISHED PIGMENTATION 

Radal differences in degree of pigmentation depend on varying physiological 
activities of the melanoblasts which ate present in all races in approximately the 
same concentration. 

Albinim . — In this condition there is a genetic lack of the enzyme tyrosinase, a 
copper protein complex in which the copper plays an essential catalytic role. 

k7/;7»^£).— Vitiligo is the commonest form of depigmentation. There is a macular, 
discoid and figurate depigmentation of the bands, face, genitalia, or other regions. 
On the scafp the hair may be white in the affected areas (leucotrichia). 

/Etiology and Pathology. — ^The stiology is obscure. Histologically melano- 
blasts are as numerous in the pale areas as in the darker surrounds but the melano- 
blasts in the pale areas are inactive (dopa-negative) and they and the melanophores 
arc deficient m pigment, whereas those in the adjoining darker areas contain an 
excess. 

Diagnosis has to be made of this primary leucoderma from secondary leuco- 
dermas due to prT.f>TT>!i, psoriasis, lupus erythematosus, syphilis, leprosy, scleroderma 
or pityriasis versicolor. 

In eczematous or psoriatic leucoderma there is a history of a past inflammatory 
stage, in vitiligo oidy of pale areas which redden but do not tan in sunlight. In 
syphilitic leucoderma colli there are other manifestations of syphilis, the lesions 
are uniformly amall and confined to the neck, and there may be some cutaneous 
atrophy whidi is absent in vitiligo. 
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In leprosy the colour contrasts may not be so marked as m vitiligo; the pale 
areas arc aniesthetic to light touch and differences of temperature ; and thickened 
nerves can be felt serving the area or some other situation, for example, the neck, 
the ulnar side of the elbow, or the popliteal space. When these ncr\-es are rolled 
under the fingers the patient may experience paraslhesia but no pain in the area llicy 
supply. The pale areas may be anidrotlc. 

In scleroderma or its localised form, morphcca, there is increase of substance 
and marked hardening in the pale areas but ik> loss of sensation. In scars and scarring 
diseases of the skin there is o/ten depiginentation, whether the scars arc hypertrophic, 
normal or atrophic. 

In tinea versicolor the bronm areas are " Islands ”, the white areas the “ sea ” 
around. In vitiligo the opposite applies, the W'hitc areas being “ islands ” in a " sea ” 
of browner skin. But the diagnostidan has to be wary of certain exceptiooa to this 
rule. Vitiligo may become so extensive that there is more pale skin tnan dark and 
in these circumstances brown areas may seem to represent ” islands ” , but if th^ 
do, their “ coastlines ” will be a series of bays or concavities, indlcativ'e of the condi- 
tion spreading from pale to darker zones. In the form of vidligo known as leucoderma 
centrifugum acqulsitum (Sutton’s disease) there is an intensely pigmented macule 
surrounded by a pale area beyond which is skin rather more brown than normal, 
and beyond this, normal skin. 

VrTien sHn affected with tinea versicolor is exposed to the sun, the affected arm 
do not pigment as well as the normal skin around, so that a photographic negative 
of the original malady is produced {achromia parasitica). In coloured people, 
the affected skin of tinea versicolor is paler than the normal skin nearby. The diag- 
nosis is established in all doubtful cases by the more characteristic distribudon oi 
tinea versicolor on the trunk and by the discovery of spores and mycelial threads oo 
scraping the lesions and direct microscopic examination of the material in potassium 
hydroxide. 

Leucoderma can arise from contaa with rubber, the responsible chemical being 
the monobenzylethcr of hydroquinone used as an anrioxidant. Clinically this type 
may be indistinguishable from the idiopathic form. 

Treatment. — Meladine is said to bring about repigrnentation. It is the refined 
ptoducts of the plant omini mcqm Knn. U » taken imctnally and applied on the 
surface, the skin also being exposed to ultra-violet rays. Repigmentation begins around 
the hair follicles and it is probably only successful in those cases of vitiligo with pig- 
mented Iiairs growing from the white skin : such cases have melanoblasts in their 
hair papUix which are still capable of responding to stimuli. 

NONMELANOTIC PIGMENTATIONS 

Hsmochromatosis is a bronzed pigmentation, which may involve the mouth: 
there is diabetes and enlargement of the liver, 

Htetjvosidevosis r«uUs from blood pigments which may be deposited in eczema 
and dermatitis involving the lower limbs, in the capiliaroscs (Schambefg’s progressive 
pigmentary dermatosis, hlajocci’s purpura annularis tdangiectodcs, iTchenified and 
disciform pigmentary dermatosis of Gougerot and Blum, angioma serpiginosum of 
Hutchinson). 

The lemon-yellow to brown pigmentation, of jaundice is due to bile pigments in 
various concentrations. Jaundice can be differentiated from radal pigmentation and 
other forms due to melanin by the involvemeot of the conjunctive ; the conjuncu«E 
are not tinted in mepacrine pigmentation when this drug is taken in therapeutic doses. 

Mepacrine pigmentation slowly develops with the daily ingestion of Od to 0-3 g- 
of the drug and die discolouration may me a month or two to fade after the drug 
is withdrawn. The pigmentarion of lit^enold mepacrine dermatitis is melanin. 
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Carotinsemia due to the excessive ingestion of carrots produces an orange tint 
most marked on tl;e palms. The conjunctivse remain white. 

Metallic intoxteaUons . — Lead causes a Hue-black line on the gums opposite areas 
of marginal gingivitis or caries, owing to the deposition of lead sulphide. Silver 
may, if ingested or applied to the eyes or mucous surfaces, be absorbed and cause 
loc^sed or general aigyria which gives a slaty blue colour to the skin, due to local 
deposition of the metal. A secondary melanoderma, due to the irritating effects of 
the silver on the melanoblasts, also may occur. Gold may become deposited in the 
skin (auriasis), pving it a brownish colour, or may, if it causes a lichenoid or exfolia- 
tive dermatitis, result in much increase of melanin formation. Bismuth may cause 
a black line on the gums but does not affect the s^ except secondarily, either gener- 
ally by the rare occurrence of exfoliative dermatitis or locally when the injection is 
accidentally given too superfidally and a white foreign body reaction occurs with 
ulceration through the skin, which may persist for months and end in ugly scarring. 

TATTOOING 

Tattooing may be accidental or intentional. In the accidental form, explosive 
materials, coal dust or road surface materiaU arc usually responsible. In the inten- 
tional form, when tattooing has been used for identification purposes, only one colour 
has been used, but various pigments may be used when the purpose is display. The 
blue-black colour owes its bluish tint to the effects of the overlying dermis, the 
pigment being some form of carbon, iron oxide or logwood. The colour red is due 
to cinnabar ^mercuric sulphide) and is important because it may be the cause of 
allergic reactions and mav also modify the development of a syphilitic dermatosis 
owing to the spiroctuetiddal effect of the mercury. A green colour may be produced 
by chrome oxide, hydrated sesquioxide, or pbthalocyanide dyes ; a yellow' by ochre 
or by cadmium yellow, but this has a bad reputation for causing blistering on sub- 
sequent exposure to light. 

Tattooing has been responsible for inoculating sjphih’s, tuberculosis, vacdnia 
and virus hepatitis ; psoriasis and lichen planus may be set off in tattooed areas. 

Tattoos may be remcn-ed by exetsioo irith or without grafting or by various 
methods destructive to the dermis, including carbon dioxide snow, caustics and 
abrasives. 

PIGMENTED TUMOURS OF THE SKIN 

These indude moles, melaoomata, Mongolian spots, basal cell carcinomata, 
keratoses, juvenile and senile (scborrhceic) warts, leiomyomata, fibromata, Darieris 
disease and acanthosis nigricans (f.f.). 


VASOMOTOR DISORDERS 

ERYTHEMA PERNIO (CHILBLAINS; PERNIONES; 

ERYTHROCYANOSIS; ACROCYANOSIS) 

A condition of bluish-red, cold skin of exposed parts with swelling and itching, 
caused or aggravated by exposure to damp cold. 

Etiology and Pathology. — The chief cause is damp cold operating on a skin 
which is by inheritance oversensitive to its influence. Arteriolar vascular spasm 
results, with anoxatnia of the affected parts, at first mtermittent, later chronic. The 
blood stagnates in the statically dilated venules, leading to edema, degeneration and 
fibrotic thickening of the comietxive tissue and of the vascular endothelium itself. 
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Puberty is the time of worst tnvolvemoit. Insufficient exercise is an important 
factor (or paralj'sed muscles as in Mliom^ids). The outward application of beat 
to the chilled surface aggravates Ae condition. Thromboses or extravasation of 
blood may occur, leading to ulceration. 

Clinical Picture. — Perniosis may affect any area exposed to cold, particularly 
the distal parts of the limbs, the nose and the cars. Involvement of the upper lim^ 
is usually confined to the digits but on the lower limbs the calves are affected as often 
as the feet. 

Chilblains are far commoner in females than in males, a fact only partly explained 
by their more scanty dothine. The more sedentary tasks often earned out by women 
in cold, draught or even camp surroundings are also partly responsible, and it is 
probable that some unexplained endocritit factor is of im^rtance. Chilblains present 
as bright pink or bluisn, swollen, non-pitting areas of skin. Blotchy rtMess is 
present at one area, blueness at another. The blue areas become red temporarily 
after gentle massage from the periphery. Chilblains often itch severely and may feel 
warm to the finger in this red, swollen stage ; but later when the vessels have become 
statically dilated, as on the legs of young women [erythrocyttfiosis erunim piellanim 
frigida), the affected parts feel cold and are deep blue in colour except where casual 
contacts have emptied the superfidal vessels. Often the blue discoloration is most 
marked around the hair follicles. If the tedematous process is marked, bulls may 
develop and on rupturing leave ulcerated chilblains. Fissures (chaps) form on the 
fingers and hands, and infection may lead to cellulitis. 

Course and Prognosis.— Individual attacks resolve with the coming of more 
clement weather or with better precautions against damp cold; but eadt attack 
leaves the tissues less able to withstand cold in subseouent winters. 

Diagnosis. — On the face and hands chilblains nave to be differentiated from 
lupus erythematosus profundus (lupus pernio of Hutchinson). This may be extremely 
difficult, except after a period ot observation. Lupus erythematosus persists in warm 
weather, chilablalns do not. 

On the face and bands chilblains also have to be differentiated from sarcoidosis 
(lupus pernio of Besoier), a persisting, doughy, bluish swelling of the nose, cats or 
digits. The histology will help if doubt exists on clinical grounds. 

On the legs, perniosis has to be differentiated from Bazin's disease and from 
Darier-Roussy subcutaneous sarcoids. Both of these conditions occur in individuals 
with pcrniotic circulations, but in addition there are extensive areas of hard, bluish 
nodulation, perhaps with deep and extensive ulceration. 

Erythema muftiformc may cause lesions resembling clulblains on the fingers but 
the palms are also often affected and characteristic ** target ” lesions may be seen. 

Treatment. — Once it is known that there is a tendency to chilblains, every effort 
should be made to Prevent a^ravation ; by suitable warm clothit^ all over ffie body 
as well as to the affected part ; by proscribing tlie sudden application of heat to the 
affected part ; by attention to bad housing by draught elimination, dude-boarding 
on stone ffoors, etc. ; by adequate exera'se and the avoidance of standing or sedentary 
jobs ; by wanning the affected parts by exercise of the whole body, or by the gcadud 
and diffuse application of warmth vrith massage to help the venous blood flow. An 
electric blanket is preferable to a hot-water bottle. 

Drugs hold a minor place in the treatment of chilblains and it is important to 
make the patient realise ^t alleviation depends much more on the correction of 
faulty habits than on medicines. Thyroid may be prescribed if there is any evidence 
of hypothyroidism. A temporary increase m the blood flow to the cxtr«nities may 
be brought about by tablets of nicotinamide 50 mg. or) of tolazoline hydrochloride 
(Priscol) 25 mg. Calcium has for long had a reputation for relieving chilblaltis ^by 
some means as yet unexplained : it is best prescribed in tablet form with vitamin 
Dj. The use of massive doses of vitamin Dj for the control of chilblains is 
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inadvisable in view of the possible serious side-effects. General ultra-violet and 
infra-red irradiation may help. 

For unbroken chilblains, calamine liniment may be rubbed in from the periphery. 
For fissures, the ointment of wool alcohols is comforting. Appropriate antibiotics 
may be required to control secondary infections. 


ROSACEA (ACNE ROSACEA) 

This condition is primarily erythematous and secondarily papular; it is char- 
acterised by lability of the facial blood vessels going on to persistent staric dilatation 
and to congestive hypertrophy and inflammation of the pilosebaceous foUicles, some- 
times ending in necrosis. 

Mtiology and Pathology. — Rosacea is essentially a state of vasolability of the 
face, partic^arly the centre of the forehead, the nose, the fronts of the cheeks and the 
chin. The vessels respond excessively to emotional stimuli, to changes of tempera- 
ture and to gastric irritants. The gastric vessels and musculature tend to be hypotonic 
but there is no uniform change in gastric secretion as shown by test meals. Hormonal 
(menopausal) influences are sometimes important 

The rosaceous patient is characteristically obsessional, with very high standards 
of conduct and much resultant anxiety if these standards are not maintained. Ifeces- 
sive (often self-imposed) actlritiea and insufficient time for meals result in a sense of 
hurry, flatulent dyspepsia and flushing of the face. Anger, if habitually repressed, 
may also cause flushing of the face, as may feelings of shame or embarrassment, A 
seasonal exacerbation in the early spring is sometimes noted. 

Histologically there is vascuUr dilatation and focal inflammatory nodules either 
of lym^ocytes or of tuberculoid type with lymphocytes, epithelioid cells and giant 
cells. There may be some perifolliculitis and abscess formation and all degrees of 
hyperplasia of the sebaceous glands, from a moderate degree in papular rosacea to 
an extreme degree in rhinophyma. In the latter condition there is also fibrous 
hyperplasia. 

Clinical Picture.— The patient is usuaUy a woman aged between 30 and 50, 
but men also are often affected and adolescents of either sex may suffer from this 
malady. The patient compl^s of redoess and pimpling of the face, mth aggravation 
from exposure to extremes of temperature, from hurry, anger, embarrassment, or 
general anxiety, from hot drinks or indigestible foods, or in the premenstrual tension 
phase. There may be a flatulent dyspepsia. At first there is only a tendency to flush 
or blush easily; later the redness becomes persistent, telangiectases being visible; 
and finally red pimples form which may suppurate or necrose, giving rise to crusted 
papules which end in depressed scars. There are no comedones but sometimes acne 
vulgaris coexists; more commonly acne at puberty is succeeded by rosacea some 
years later. Patients with rosacea usually snow evidence of the seborrhceic state, 
with all its consequences. Conjunctivitis, blepharitis, keratitis and comeal ulceration 
may all complicate rosacea. 

Rhinophyma is a rare disorder and roudi more common in men than in women. 
Irregular fleshy masses develop on the distal two-thirds of the nose, with visibly 
enlarged follicular orifices. 

Course and Prognosis. — Rosacea is amenable to treatment provided the patient 
is vrilUng and able to co-operate with the physician. A variable amount of scarring 
may be left. The eye lesions may cause serious impairment of vision. 

Diagnosis is from acne vulgaris, lupus etythematosus, contact eczematous derma- 
titis and polycythsemia. In acne vulgaris the distribution is different, the face is 
muddy, not red, and comedones are present. In the rosaceous form of lupus etythe- 
matosus, atrophy can be discerned and the eruption is worsened fay exposure to the 
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sun. Contact eczematous dennatiUs may coexist. It presents with ill-defined areas 
of redness and peeling at various sites on the lace, particularly the eyelids, around 
the mouth and on the neck. In polycythemia the whole face is pei^tstently plum- 
coloured. 

Treatment. — ^All circumstances that are likcW to bring about flushing of the 
face have to be avoided. Exposure to cold winds, fires or, for that matter, ^e kitchen 
stove, have to be avoided as tar as posMblc. Hot dtinlu, too, are harmful, particularly 
excessive hot tea-drinking ; and they are a more common cause of exacerbation than 
alcohol, condiments or indigestible food. Obsessional traits have to be moderated 
if possible. Adequate time must be allowed for meals, which should have ample 
protein and vitamin content with no excess of fats or carbohydrates. The patient 
must be encouraged to express hostility more naturally. More fundamental psydio- 
logicat factom are, on the whole, best left undisturbed because the patient with rosacea 
usually cannot tolerate this line of approacli. 

Rosacea is not related to nutritional defidency except secondarily, through the 
associated gastric disturbance. Vitamin B complex and iron are sometimes indicated, 
and it is alwa^ wise to estimate the haemoglobin content of the blood. Internal 
treatment also consists of sedation, gastric “ tonics " and, when necessary, ccstrogens. 
A useful medicine before meals U sodium phenobarbitone gr. I in either the acid 
or the alkaline gentian mixture. Sometimes an add mixture seems to be more 
helpful; sometimes an alkaline one. Fractional test meals show marked variations 
from one rosaceous patient to another and, for that matter, in the same patient on 
different occasions *. nence they ate of little value in deciding on the best medication. 
Bromides and iodides should not be given to rosaceous individuals as they may 
grossly aggravate the condition. 

Qlstrogens are sometimes indicated, for example, etliinyl a»tndtQl 0-05 mg. Mice 
a day for 10 days preceding each monthly flow ; or the same remedy may be given 
once daily for up to 3 mon^s to post-mcnopausal women. 

Lonl treatment is relatively a secondai^ matter. Zinc sulphate lotion or calamine 
lotion with 1 per cent, of sulphur, or of ichthammol, may be used. The patient 
must not wash the face in very hot or very cold water and snould not manipulate the 
lesions. Occasionally the lesions become infected, and then need treatment ivith the 
appropriate antibioric. 

In patients with sebaceous hypertrophic nodules X-ray exposures, ISO r weekly 
on up to four occasions, may help. 

In rhinophyma the large masses may be reduced by X-ray exposures of 250 r 
each, up to a total of JOOO r, but suigery is better, the lesions being pared doim 
with a scalpel or razor under general anasthesia until the normal contour of the nose 
has been regained, bleeding being controlled with the galvano-cautery. 

For the conjunctivitis the zinc and boric eye lotion is usefuL Keratitis needs 
the attention of an ophthalmologist. Bright light must be avoided. Homatropine 
drops are indicated and cortisone drops give great relief. 


RAYNAUD’S PHENOMENON 

This is described on p. 922. It may occur with pemiosis, lupus erythematosus 
or scleroderma. 


ERYTHROMELALGIA 

This is a persistent, painful, warm redness of the extremities. It is dealt ivith 
elsewhere (see p. 924). 
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DERMATITIS DUE TO PHYSICAL CAUSES 

Dermatitis may be caused by beat or cold, maceration or drying, ultra-violet 
irradiation, X-rays, thorium-X or radium; and by mechanical causes, including 
friction and pressure. 


DERMATITIS DUE TO HEAT 

Acute Heat Effects. — ^These are those caused by dry heat (bums) and moist 
heat (scalds) and are dealt ■with at length in surgical textbooks. SufBce it here to 
say that a first degree bum (erythema only) arises when the heat causes drying of 
the surface but insufficient damage to lead to exudation into the skin. The treat- 
ment consists of the application of a bland animal fat such as lanoUn, preferably 
mixed with mineral oils, as in the ointment of woo! alcohols. 

In a second-degree burn there is erythema and blistering, with a risk of infection 
once the blisters are broken and of loss of protein and electrolytes if the blistered area 
is extensive. Intact blisters should be punctured under aseptic conditions, allowed 
to collapse and then covered with a gauze dressing. The roofs of ruptured blisters 
should be cut away and the raw area swabbed tvith a 1 per cent, solution of cetriraide, 
in a sweeping centrifugal action. Tulle-gras dressings enable healing to proceed 
with the minimum of trauma to the young granulation tissue. 

The treatment of third degree bums is a surgical matter. 

Electric Burns.— -Electric burns are often painless, aseptic and dry, but slow 
in healing. The treatment is similar to that of other bums. 

Chronic or Recurrent Heat Eitects.— This causes the condition known as 
erythema ab igne, often seen on the legs of women. There is a pigmentary neDvork 
corresponding with the sites of anastomoses betwem adjoining venous areas. 

Climatic Heat Eftects. — Miliaria rubra (prickly heat). (See Anidrosis.) 


DERMATITIS DUE TO COLD 

Prurigo Hiemalis. — An itching eruption occurring only in the winter, usually 
confined to the legs, sometimes affecting the forearms and thighs. Changes of 
temperature, for example undressing, hot baths, sitting near fires, precipitate the 
itchy episodes. The lesions arc inconspicuous, patchy, mild hchenification and 
scratch marks and marked dryness of the skin. 

Treatment consists of the avoidance of extremes of temperature and of the 
excessive use of soap. Calamine liniment b helpful. 

Livedo Reticularis. — This is a condition in which the legs show a livid nettvork 
of venules, the network corresponding to the anastomoses between the adjoining 
venous areas. 

Chilblains. — A chilblain is a static dihtation of venules secondary to anoxia 
caused by arteriolar spasm (see Vasomotor Disorders). 

Immersion Foot (Trench Foot). — ^Thb is due to prolonged exposure to cold 
water, insufficient to cause frostbite. The feet are white, red or cyanotic. The 
patient complains of numbness and cramp. Minor injuries may cause gangrene. 
On removal from the cold, a red, swollen, blbtery hypcrsmic stage develops unless 
the parts are very slowly warmed. 

Treatment b by gradual warming, deansing and elevation of the limb, followed 
by exercise and the application of salicylic add dusting powder. 
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Frostbite (Dermatitis CongelationiA— This is due to freczmg of the soft 
tissues with cessation of the blood flow. On thawing, there is an erjrthematous, a 
bullous or a gangrenous reaction. 

Treatment is by very gradual defrosting and treatment of the damaged tissue 
on recognised surgical lines. 


DERMATITIS DUE TO ACTINIC RAYS 

Acute Solar Derautitis. — This arises from excessive exposure to the sun and 
may occur in all degrees of intensity as with heat bums. It is treated on similar 
lines. 

Chronic Solar Dermatitis. — ^Repeated exposures to the sun cause premature 
changes of ageing in the skin. The physical signs consist of atrophy with telangiec- 
tasia, pigmentation and depigmentation, and a tendency to form keratoses. It Is 
sometimes called " farmers’ skin ” or “ sailors* skin *’ and is seen on the face and on 
the backs of the hands ; rarely also on bald heads. Another condition, sometimes 
known as “ peasants' skin ", occurs on the back of the neck in the form of lozeoge- 
shaped, pink, thickened areas of skin (see Dermatitis rhomboldalis nuchse). 

Eczema ab Solare. — This condition of hypersensitivity to light may present in 
many forms 2 hence the term “ polymorphic light eruption The same individual 
in one atta^ may show eczematous features and in another pruriginous ones. The 
lesions are on the forehead, cheeks, ears and exposed parts of the neck and^ limbs. 
Many substances applied to the skin have a light-sensitising effect. These iaclude 
tar, bergamot oil, acrldavine, sulphonamides and eosin. Dermatitis bullosa striata 
pratensis is a bullous dermatitb of exposed parts coming on after contact with a 
light-sensitising plant followed by exposure to the sun (phytophoto dermatitis). 
Yarious plant juices including lime, rigs, rue, wild parsnips, etc., may have this effect 
Some drugs abo have light-sensitising effects, particularly sulphonamides, and other 
drugs having hepatotoxic properties. 

Prurigo j^stivale. — ^This occurs in children and is a papulo-erythematous rash 
on the exposed parts which recurs only in summer months. 

Htdroa iESTiVAi.E vtt VACemwORME (HurcnwsoN’s Sumna Pr'origd).— T his 
severe bullous eruption of the exposed parts recurs each summer most commonly 
in bo^ and is associated with congenital haematoporphyria. It results in pock-Lke 
scarring. 

Xeroderma Pigmentosum. — In this rare malady there is an inborn over-sensitivity 
to ultra-violet and visible rays and, as a result, senile atrophic changes resembling 
radiodermatitts develop at an early age and the sufferer may in adolescence begin to 
develop keratoses and skin cancers on the face, backs of the hands or on the legs. 

Treatment. — The skin can be protected from ultra-violet irradiation by a cream 
containing 15 per cent, of para-amioobenzoic acid, 10 per cent, salol or 5 per cent, 
tannic and, in hydrous oinDoeot; or a particulate screen against uJiw-vjoJet and 
visible rays can be provided by the compound paste of titanium dioxide. Ody 
calamine lament is necessary to soothe any severe reaction. 


DERMATITIS DUE TO RADIOACTIVITY 
X-rays and radium may cause acute changes in the skin, from one large exposure 
or several, or dironic changes from repeated small exposures. 

Acute Eitects. — Kienbdck classified X-ray bums as : 

First degree ; latent period 3 weeks ; no visible inflammation ; temporary shed- 
ding of hair. 
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Second degree ; latent period 2 weeks ; redness and swelling of the skin lasting 
1 to 2 weeks ; falUnc of the hair. 

Third degree : latent period 10 days; redness, superfidal erosion and vesicula- 
tion ; parts restored to normal in 3 to 4 weeks. 

Fourth degree ; latent period under a weA; necrosis with ulceration ; healing 
takes 6 weeks or longer. 

Treatment of X-ray bums is similar to that of other bums. 

Cmbonic Effects. — These are similar to those of repeated and long-continued 
over-exposure to the sun. There is atrophic scarring with pigmentation, depigmenta- 
tion and telangiectasia. Keratoses develop and squamous carcinoma may be the 
final result. 

DERMATITIS DUE TO MECHANICAL CAUSES 

Continuous pressure on the skin tends to cause pigmentation and atrophy. 

Intermittent pressure causes corns and callosities. 

The acute effects of friction include blistering and epidermolysis bullosa; the 
more chronic ones lichenification and hypertcramsis. 

Excessive wetting of the skin causes the epidermis to become sodden and prone 
to fungous and coc^ infection. Excessive dryness of the atrophic skin causes a 
condition resembling a dried-out mud bank %vith irregular or rounded areas, peeling 
at their margins and tsath shallow fissures benveen them (eczema craqueli) or deep 
fissures, perhaps with secondary infection. 


DERMATITIS ARTIFACTA 

Hysterical personalities sometimes produce blisters and sores on the skin by 
physical or chemical means and in so doing gain the smpathy, freedom from work, 
and (sometimes) pecuniary gain that they so much desire. Of these motives, the 
desire for attention, loring care and sympathy is the strongest. The lesions may be 
produced by sharp instruments, fricuoiv constrictix^ bandages, hot coin^ cigarette 
ends, caustic liquids and in various other ways. 

Clinical Picture. — ^The patient is usually a young woman. Usually there is a 
trivia] wound or bum which does not heal as soon as might be expected ; on the 
contrary, it extends wth blistering or sloughing ulceration. The lesions are bizarre, 
discoid or linear, sometimes with straight edges. Hot coins cause round blisters, 
cigarette ends cause small sloughing ulcers and caustic Equids cause linear discoloura- 
tions, dermatitis or sloughing, often with a gravitational trickle where the caustic 
has flowed over tlie surface. The lesions are always at sites easily reached by the 
right hand in right-handed persons and at sites easily reached by the left hand in 
left-handed persons ; the face, breasts, forearms and hands are favourite sites. 

The patient shows the “ belle indifference " of the hysteric and examination 
reveals Charcot's triad of anaesthesia of the cornea and pharynx, with suggestion 
amesAesia of the skin, perhaps in glove and stocking distribution. 

Hysteria cutis is seen in other guises. When compensation claims remain 
unsettled, occupational dermatitis may continue as lichenified dermatitis long after 
the patient has been removed from the irritant. This occurs particularly at the bends 
of the elbows in what may be called *' maintained dermatitis ”. 

In several other sUn reactions, particularly pompholyx, eczematous dermatoses, 
pruritus vulv^, infective dermatitis, and psoriasis, the persistence of the dermatosis 
or its exacerbation often seems to serve the purpose of enabling the patient to avoid 
some repugnant task or action and to recovc cam and attention. The psychodennato- 
logical mechanisms of these conditions has not yet been explained 



DISEASES OF THE SKIN 


1212 

Treatment of all these hysterical reactions is extremely difficult. It is one thing 
to understand the psychological mechanism but quite another to help the patient 
towards a better and more positive attitude to We. It is useless to accuse the padent ; 
it %viU be indignantly dented. A reasonable level of self-esteem must be maintained. 
Often the physician has to be sadsfied with teUcf of the current manifestation by s 
modicum of sympathetic care and occlusive dressings, knowing very well that the 
hysterical personality per^ts and will continue to react in tlm fashion to sundry 
future life situations. Care should be given to finding suitable occupations, when 
work-shyness is a factor. The home conditions should be investigated and an attempt 
made to modify any unsuitable attitude of relations. 


DERMATITIS DUE TO CHEMICAL SUBSTANCES 

Chemical substances may come into contact with the skin in gaseous, liquid, 
particulate or solid form, and in so doing may cause dermatitis. Two types of contact 
dermatitis are recognised : 

(1) Dermatitis doe to PRt^URY Irritants.— These are substances that cause 
dermatitis in everyone if they are applied to the skin in sufficient concentration and 
for sufficient time. They cause ph;^io-dtemical alterations in the structure of the 
skin and act in various ^vay3, mechanical, physical or chemical. They may abrade 
the surface, destroy keratin, abstract fat or mix with skin fat, macerate or desiccate, 
precipitate protein, oxidise or reduce, hydrolyse, form toxic nitro-derivatives, or 
stimulate keratin formation. Primary irrttants include inorganic adds and alkalis, 
certain inorganic elements and salts, organic adds, solvents, essential oils, certain 
dyes and tar and petroleum products. 

(2) Derxutitis due to Sensjtisers.— These are substances which provoke derma- 
titis only in a few hypersensitive persons. They consist mainly of complex orgpiJc 
chemicab, certain vegetable and animal products, and a few inorganic diemieals 
which are able to take on sensitbing properties when they are combined with protein. 
They include plants, dyes, developers, robber accelerators and antioxidants, soaps, 
insecticides, cosmetics, oils, resins, coal-tar deriratives and explosives. Certain 
chemicals and plants have a plioto-scnsitising cfiect on the skin, for example, tar, 
eosm, acriflavine, sulphonamides and various plants, including wild parsnips, figs, 
rue and many others. Some substances can act both as primary irritants and as 
sensitisers. For example, soap has a primary irritant effect from its alkalinity and 
may have sensitising potentialities from the fatty add part of its molecule. Traces 
of chromium in cement may be responsible for sensitisation dermatitb from contact 
w ith this substance. Bacteria, fungi and parasites may cause or complicate occupational 
dermatitis. 

Etiology and Pathology . — Predisposing causes of dermatitis, — Race, complexion, 
sex and age all modify the tendenty to deimatitis. White races are, on the whole, 
more susceptible than dark races, and blondes more than brunettes. IVomen are 
more susceptible than men, and children and the aged are more susceptible than yo^g 
or middle-aged adults. But there are exceptions to these generalisations. Sweating 
may leach out irritants from solids touched ; hairiness may carry with it some follicular 
vulnerability ; and although a greisy skin enables a person better to withstand contact 
tvith degreasing agents, it abo may expose him to greater peril from irritants 
are miscible with ddn fat. Seasonal effects of sweating in the summer and chapping 
in the winter may be important. An inherited susceptibility, lack, of cleanliness or 
reckless methods of cleaning up after work, fatigue, emotional instability or an 
anxious, obsessional temperament and nudnutrition, may all play a pact. 

Precipitating causes , — ^Thc prima^ imtants roost commonly responsible include 
soda and alkaline soaps, cement and lime, parafiitt oil, petrol, diesel oil and turpentine 
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or turpentine substitutes, lubricating, cooling and cutting oils, glue, formalin, phenol, 
ultra-violet or X-irradiation, or faction from gritty partides. 'Hie sensitisers are 
many and include medicaments such as sulphonamides, benzocaine, penicillin, flavine, 
streptomydn, formalin, Lysol, Dettol and adhesive dressings; plants, particularly 
Primula obconica, chrj’santhemums and many others, teak, ebony and other woods ; 
cosmetics including paraphenylencdiamine hair dy^ eosin in lipsticks, nail varnish, 
bergamot oil and oms root powder; clothes and jewellery including dyed furs, wool 
and rubber, chromium and nickel plating; occupational hazards involnng work 
\rith mercury, chromium or nickel, dyes and explosives, flour improvers, rubber 
antioxidants and very many others. Occupations with more than average dermatitis 
hazards include bakers, carpenters, cleaners, dentists, doctors, dustmen, <^ers, florists, 
french polishers, garage hands, gardeners, housewives, labourers, machine hands, 
miners, nurses, painters, photographers, platers, rubber workers and tar workers. 

The development of dermatitis from primary' irritants depends, inter alia, on the 
possession of s^n secreu'ons vrith poor alMlt-neutralising properties ; on some degree 
of xeroderma, with insufiident sebum production to repbee that removed by fat 
solvents and emulsifiers ; and on thinness of the homy layer. 

The cause of eczematous eruptions is the sensitisation of the epidermal cells to 
a continuously or repeatedly encountered agent It is possible that a heightened 
excitability of the nervous system as a whole (of which the skin is an end organ) 
is one important factor. Sufferers from eczematous eruptions often show emotional 
lability which is more marked during exacerbations of the dermatosis ; and outbreaks 
may coincide with events causing emotional conflict. 

The mechanism of spread oreczenutous sensitisation is far from settled. There 
is some evidence that the l}mphocytes convey antibodies to remote areas of the skin. 
The manner of spread of eczematous processes also suggests nerve transmission as 
being partly responsible. Sensitisation often spreads at first locally and then to a 
similar site on the opposite limb and to the comparable situation on the other tuo 
limbs, before becoming generalised. Examples of this include eczema of one leg 
spreading to the other and then to the forearms; and ringworm of the feet with its 
manual mycide eruptiau. 

The incubation period, from the first application of a substance to the develop- 
ment of sensitisation, is variable and often indeterminable. Flavine and sulphona- 
mides may sensitise after 4 days, penicillin after S to 10 days and some other substances 
after a longer interval. Traumatic breaks in the continuity of the surface of the 
epidermis arc most important. The prickle cells of tlie Malpighian layer are normally 
protected from external nax£ by an intact homy layer and they react violently u 
they are exposed to primary irritants or to sensitising substances. 

In the acute stage there is spongiosis (intercellubr and intracellular cedema) in 
the prickle cell layer, causing microscopic or macroscopic vesicles and a variable 
degree of disintegration of the epidermis. In the dermis a lymphoi^’tic infiltrate 
surrounds the dilated vessels, the sweat glands and the pilosebaccous follicles. In the 
subacute and chronic forms there is parakeratosis (nucleated horn cells), acanthosis 
and a chronic inflammatory infiltrate in the dermis. 

The histopathology of dermatitb due to primary irritants differs from that of 
sensitisation aermatitis in that the infiltrate is more polymorphonuclear in the former 
and lymphocytic in the latter. 

Clinical Picture. — In the most acute forms due to caustics there is destruction of 
the epidermis before an inflammatory reaction can detxiop. In less acute forms there 
is smarting, redness and swelling, going on to vcsiculation and blistering, and a raw 
surface. In subacute forms there is papulo-vesiculation with abnormal scaling. 
Milder and chronic forms present as redness and pathological scaling with lichenifica- 
tion, increase of pigmentation and a tendency to lissuring. 

The reaction usually remains localised to the site of contact, sometimes with an 
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overlap of up to 0-S cm., apparently from a local reflex : but if the irritant or sensitiser 
is in liquid or semisolid form, as often applies with contact medicaments, the derma- 
titis tends to spread up to and just b^nd the limits of each application. If the 
irritant or sensitiser is miscible with sraum, the reaction may be mainly follicular, 
and discrete follicular papules may develop beyond the zone of amWnt 
dermatitis. 

Dermatitis varies in appearance according to the stage at which it is seen. Ery- 
thema, papulation or vesiculation predominate in the earlier stages ; later, according 
to the degree of secondary infection or of rubbing and scratching, it nay go on to 
pustulation with moist infected scabs on an exuding surface, or to lichenlfication and 
blood scabbing. If neither complication develops, resolution folloivs on the moist 
exuding surface by serous scabbing, decreasingly coarse scaling, diminution of red- 
ness and a return to the original state. If at any stage a further contact with the causa] 
agent takes place, the whole process may recur. 

Course and Prognosis. — This depends on the discovery of the cause and the 

E ossibilities of its subsequent avoidance. Sometimes a trade irritant can be replaced 
y something harmless ; sometimes a process can be modifled so as to lessen the 
exposure of the workman; sometimes protective clothing, better ventilation and 
ivashing facilities are all that are needed. “ Hardening ” by continuous re-exposure 
is not likely to be successful. With some specific sensitisers (for example strepto- 
mycin) desensitisation can be carried out ; with others there may be a group sensitivity 
to chemically similar substances (for example sulphonamides, flavine, benzocainr, 
paraphenylencdiamine) or there may be a nonspecific broadening of sensitivity to 
many substances probably accompanied by increased emotional lability. In this last 
form the prognosis Is poor, the causes often being undiscoverable. 

Diagnosis of prlmaiy irritant and sensitisation dermatitis on the face has to be 
made from solar dermatitis, facial prurigo, urticaria, infective dermatitis and erysipelas; 
on the body from ringworm, seborrhceic detmaistis, pityriasis rosea, lichen planus, 
psoriasis and parapsoriasis ; on the hands from nummular eczema, myddes, ei^ema 
multifonne and psychogenic pompholyx. 

Solar dennatitis affects the forehead and malar ridges; contact dermatitis more 
characteristically affects the eyelids, lips and neck ; faaal prurigo is accompanied by 
hay fever, asthma or flexural dermatitis; urticaria is not accompanied by peeling; 
erysipelas has 3 brawmy, spreading edge and there are constitutional symptoms ; on 
the body the other diseases and reactions are usually more circumscribed ; on the 
hands nummular eczema affects the backs, but adjoining areas escape entirely, whereas 
with dermatitis the clefts are more typically affected and the eruption is more diffuse. 
Psychogenic pompholyx is symmetrical, whereas eczematous dermatitis of the hands 
be asymmetrical. At all sites frictional dermatoses (lichenlflcation) bare to be 
differentiated from spontaneous eruptions (eczema-dermatitis). 

The label “ contact (eczenuitous) dermatitis ’* having been afKied on the basis 
of the morphology of the lesions, tlic physician’s more difficult task is to find the 
cause. For this purpose it is necessary to know the ways in which sensitising sub- 
stances may come in contact with the skin, and the likelier causes of eczematous 
dermatoses affecting various parts of the body. The problem is easier in dennatitis 
produced by primary irritants than when sensitisers are responsible. The history is 
all-important, wnth possible seasonal fluctuations, relief at week-ends or on holi^y, 
and other significant evidence that the patient alone can supply. Leading questions 
are necessary to uncover possible occupational causes, including hobbies, hygienic 
practices, clothing, cosmetics, jewellery, plants and other volatile agents, day by day 
contacts and past treatments. Sometimes the lustory can be supplemented by a 
diary of daily contacts kept ^ the patient after which patch tests can be performed 
with suspected sensitisers. The distribution suggests the likely causes. 

On the scalp the likely causes include parapnenylenediamme hair dye, permanent 
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waving solutions, brilliantine and perfumes, hair lacquers, hat-bands and, occasion- 
ally, medicaments. On the face, air-borne and inadvertently hand-transferred sub- 
stances have to be considered, also topical medicaments and cosmetics. The eyelids 
are particularly affected by vapours and plant pollens ; thus, formalin vapour, primulx, 
chrysanthemums, sireptomycm are common causes, as are also eye lotions, drops and 
ointments, and occasionally nail varmsh and other hand-transferred agents. On the 
neck, hair dyes, fur collars and other dyed materials are suspect ; also hand-transferred 
irritants and dusts having a primary irritant action such as lime or cement. Dusts 
also affect sites of pressure from clothing and within the socks, as well as the hands. 
Clothing, when occasionally it is causal, tends to affect the neck, the axillary folds, 
the belt line, the buttocks, hips and perineum, the sock areas and the dorsa of the 
feet. Nickel-plated fittings and jewellery may affect many sites, including the neck, 
lobes of ears, mid-line of back, wrists and thighs. 

The pattern of contact dermatoses on the hands depends on the physical nature 
of the contactant, solid, particulate or hquid, as well as on its chemical properties. 
Liquids tend to aifcct the fronts of the wrists and the clefts of the fingers ; powders 
have a more (hffuse action ; inserdng the band into containers of powders or liquids 
may cause an eruption on the back of the hand ; and objects handled may occasionally 
cause eruptions at v'arious sites, depending on the type of grip. 

The accurate recognition of sensitisers depends to some extent on patch tests. 
These arc helpful if the results are interpreted correctly. For success there should 
be; ade<^uate control ; suitableconccntrarionsof the suspected sensitisers; no patch 
testing with primary irritants ; inspection at 48 hours and reinspection at 3 to 5 days. 
Contact eczematous responses (erythemato-vesicular) must be differentiated from 
follicular obstructive effects (folliculo-papulo-pustular) and noted at the time of 
removal and from the trauma of removu of the adjoining adhesive (erythemato- 
foIUculo-papuIar occurring uithin a fwv minutes of removal). The conditions of 
patch testing and those in which the sensitiser is met in everyday life can never be 
identical (site, sweating, abrasions, fissures, friction, etc.) and allowance has to be 
made for this. A positive patch test does not of necessity prove that the dermatosis 
vras produced by mis substance, and a negative patch test does not completely rule 
out that the tested substance has been the cause of the original dermatitis. Fateh 
tests are best performed on the back of the chest. The patient should not know 
which patch is which, but suitable identification marks should be made on the adhesive 
dressings. Patch testing should not be performed in the presence of active dermatitis ; 
and if die dermatitis has been severe, patch testing should only be performed after 
complete clearance and with expert supervision, the patient being instructed to 
remove the patches at once if a severe reaction occurs. If this ia not done, an acute 
relapse may result at the sites of the original eruption. 

Treatment. — ^This consists of prevention, desensitisation when possible and 
symptomatic treatment. 

The essentials in the prevention of occupational dermatitis arc selection of the 
most suitable workers, their protection at work, their periodic inspection and super- 
vision to see that precautionary measures are consdcntiously carried out, and the 
provision of adequate washing facilities. Selection includes rejection of hyperidrotic, 
seborrhceic or xerodennatous indirfduals or those with prurigo, tinea pedis or acne 
vulgaris as far as certain trade procedures are eoncemea. Protection includes good 
ventilation, abatement of humimty, exhaust draughts, suitable clothing and goggles, 
and barrier creams which may have dther vrater-repellent or oil-repellent effects 
and also emollient properties. Inspection covets not only the workmg conditions 
and the proper use of protective appliances but also medical inspection of the workers 
for minor mjuries and infections that may be the precursors of something more 
serious. Washing facilities must be adequate and the worker must be discouraged 
from using paraffin, petrol, scouring agents and other primary irritants for cleaning 
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the skin. In some industries these are tiie cause of more sickness than the industrial 
hazards themselves. 

Desensitisalion can occasionally be performed, for example, in streptomydB 
cutaneous sensitivity, by graduated intnidermal injections. This procedure is most 
valuable when the sensitivity interferes -with a person’s skilled occupation ; but if 
the work is unskilled and there are opportunities for alternative employment, It is 
better to remove the patient from the irritant than to attempt desensitisation ; futthet- 
more, hypersensitivity is often nonspecific and multiple, sometimes only to similar 
chemical substances such as sulphonamides, hut in others to dissimilar substances, 
and even to physical agents such as light. 

Attempts at hardening ” _hy continuing to expose the worker to an occupational 
sensiliser are more likely to bring about ever-inercasinp sensitivity, ending in general, 
ised eczema, than to succeed in enabling him to continue in tlic work. 

Local treatment in the acute phase consists of applications of oily calamine lotion 
with. %ht dressings of butter muslin (which gets less entangled in the scales and 
crusts than does surgical gauze) held in place by cotton bandages. The dressings 
are changed only once a day, a bland vegetable oil or liquid parafHn being used gently 
to remove debris from the surface of the skin before another application of lotion is 
made. For any infection that may develop, soaks in 1 in 6000 solution of potassium 
permanganate are helpful, with applicatioos of the appropriate antibiotic, depending 
on the cultural findings. 

As the condition gets less acute, zinc or caUminc cream or hydrous ointment 
may be used, and when tlie emotion becomes scaly Lassar’s paste or the ointment 
of wool alcohols are more useful. Finally, if lichcnilication is tending to dcwlop, 
a 2 pee cent tar paste makes a useful antipmritic application. It is most unnise to 
use tar in the eacuer stages and its use shomd be abandoned at once if there seems to 
be any tendency to the development of folliculitis. At no stage should benaocaine 
ona»thetising substances be used in local applications as they has’c a great tendency 
in themselves to cause eczematous dermatitis. Similarly, aotihistamines arc best 
avoided because eczematous dermatitis det'elops in about 3 per cent, of cases in which 
they arc used. Xdrradiation in fractional exposures is valuable in the chronic phase 
if the eruption persists in spite of nonexposure to the irritant. 

General treatment consists of rest, to the body as a whole in widespread cases 
and to the affected pan in local cases. Sunlight, heat and cold should be avoided. 
Ample sedation to relieve the pruritus should be given. In generalised cases due to 
sulphonamides, flavine and other hepatotoxic substances, the course may be short- 
ened by intramuscular injections of a crude liver extract 4 ml. daily. 


INFECTIVE (SEBORRHCEIC) DERMATITIS 

This is one of the commonest and most important of skin diseases. The term 
applies to many dermatoses, differing in situation and pattern, but in all of which 
there is a qualitative abnormality of the sebum. The patient's skin is unduly suscept* 
ibie to bacterial and fungous Infection, chemical and physical injury and emotional 
stress. 

^tiolo^ and Patbology, — The triad of organisms found in seborrhceic derma- 
toses are the pityrosporon of Malassez (bottle bacillus), the acne bacillus and the 
Staphylococcus saprophyticus. The organisms do not fulfil Koch’s postulates in their 
relationship to seoorrhccic conditions and they must be regarded as secondary invaders 
of the abnormal sebum, follicles and homy layer. 

Histologically, there is parakeratosis, hyperkeratosis and spongiosis (intra- and 
intercellular cedema of the pricye cell layers In the dermis, there is a lymphocytic 
infiltrate of moderate degree, with dilatation of the vessels. 



INFECTIVE (SEBORRHCEIC) DERMATITIS 1217 

The seborrhetic individual is often obese and may indulge in fats and carbo- 
hydrates to excess, while taking insufficient exercise. The diet is often deficient in 
foods containing protein and vitamins. Drugs taken inlemaHy (for example sulphona- 
mides) and various chemicals applied exten^y (for example flavine, sulphonamides, 
penidUin, antihistamines and some occupational irritants) may provoke an infective 
outburst ; and emotional disturban^ causing fear and Joss of self-esteem may have 
a similar effect. 

Clinical Types. — ^There are three grades of intensity in infective dermatitis. In 
the first and nuldest there is a fine grey, dry scaling sho%ving on the scalp as dandruff 
or scurf (pityriasis simplex, seborrhtea sicca) vrittout reddening of the underlying 
skin. 

In the second grade, the scales are coarser and look and feel greasy (pityriasis 
steatoides). (This is due to a cellular inflltrate amongst the cells ; their fat content 
is not increased.) The lesions may be solitary and pinhead sized ; grouped or con- 
fluent, and are found particularly where pHosebaceous follicles are most abundant. 

In the third grade, there are moist red, shiny exuding areas of skin with a sero* 
purulent exudate and frank follicular pustules around. The flexures arc particularly 
affected and the homy layer of the opposing surfaces gets partly nibbed off and, •ndth 
the white sodden portions of epidermis remaining aroimd a red, shiny centre zone, 
gives the picture of intertriginous dermatitis. Greasy crusts of scborrhceic impetigo 
may occur on the face and elseivhcre. Pj'ogenic staphylococci or hcemolytic strepto- 
cocci may be found on culture; or there may be a mixed infection with Gram- 
positive cocci and Gram-negative fiecal contaminants. 

The sites commonly affected by infective dermatitis, either alone or in combina- 
tion, are the scalp, brow's, lashes, eyelids, conjunctivs, inner and outer canthi, naso- 
labial folds, the vestibule of the nose, postauricular folds, outer ears, aural meati, 
vermilion surface of lips, angles of the mouth, beard, sweat grooves of centre of trunk, 
submammary region, axill^ navel, pubis, elans penis and coronal sulcus, vulva, 
genitocrural folds, interglut^ cleft, toe clefo and, in discoid form, on hairy areas 
of arms, {oreams, thighs and legs, as well as on the trunk. 

The possibiUty of an underl^g infective dermatitis has to be considered in many 
cases of contact dermatitis, and the converse also applies ; the diagnosis of infeaive 
dermatitis should not be made lightly vvithout giving much thought to a possible 
contact cause for the attack. 

On the scalp, there may be simple scurf (pityriasis simplex) on skin of normal 
colour, or there may be profuse and widespread greasy scaling (pityriasis steatoides) 
on a reddened itchy skin, the condition often extending a little on to the forehead 
as the corona seborrhccica. The hair tends to fall more rapidly. When the scalp 
beesmes further infeewd with pathogenic cocci, a tajndition of golden-crusted and 
purulent scborrhceic impetigo arises. 

On the ears, there may be a scaly and inflaminatory condition of the meati, perhaps 
with exudation or with folliculitis and perifoUiculitis of the ceruminous glands, 
giving rise to much pain and to varying degrees of meatal stenosis and deafness 
(meatitis), or the skin of the external ears may be inflamed (otitis extema) and scaling 
or exuding. Above, behind and beneath the ears the inflamed skin is very liable to 
cradc, and the painfiil fissures may form a portal of entry for streptococci, causing 
streptococcal dermatitis or cellulitis (erj-sipelas). The ears are often contaminated 
irith Gram-negative fiecal organisms as well as vrith pathogenic cocci. 

The eyes may be affected m various ways — folliculitis of the broMS or of the lashes 
(blepharitis) or styes; inflammation of the skin and folds of the upper lids; con- 
junctivitis with cnemosis and a slight stic^ disdiarge, or scaling and Assuring of 
the outer canthi. 

The nose may have greasy scales and follicular plugs on the nostrils and at the 
nasolabial folds. There may be a vestibular foUicuHtis. 

39 
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The vermilion surfaces of the lips, particularly the lower, may show scaling and 
a tendency to cradi (cheilitis exfoliativa) and angular stomatitis with fissunng is 
common. 


The beard area may be affected with a frank folliculitis (seborrhtnc sycosb) or 
there may be patchy or diffuse redness and exudate or scaling. Occasionally impetigo 
is superimposed. Seborrhosic” individuals are very susceptible to the haphmrd 
and uncontrolled use of antibiotics and antiseptics on the skin ; this is partly oecause 
they are very liable to become sensitised to topical agents, either the active com- 
ponent or the vehicle, and partly because the use of antibiotics without previous 
culture and antibiotic sensitivity testing of the organisms grown often means that 
an unsuitable antibiotic is applied, with the result that the causal organisms thrive, 
perhaps even being helped by the removal of competitors relatively harmless to the 
nost. 


On the trunk, piriTiasls simplex and steatoides are common in the mid line sweat 
grooves In the obese, inlcrtriginous dermatitis may occur in all grades of severity 
in the axillary domes, under the breasts, at the navel, In the genitocrural folds and 
between the buttocks, even under pendulous abdominal folds of fat. Satellite follicular 

S ulo-pustules are grouped around the main lesions. The coronal sulcus msj be 
imed and balanitis supervenes (infective balano-posthitis). FoIIicuL'tis of the 
pubis in varying degrees of intensity is present in the most intractable forms of this 
malady. 

Discoid or petaloid lesions of infective dermatitis may occur on the trunk and 
on the limbs, particularly across the scapular region and on the extensor aspects of 
the limbs, even involving the backs of the bands or feet. These lesions may be scaly, 
sharply demarcated discs and ovals with a few discrete guttate papular lesions or, 
in the more acute form, there may be ecxematous papulo-veslcuUr mscs going on to 
exudation and crusting (seborrheic, nummular or discoid eczema, staphylococctde). 

Intertri^ous dermatitis between the toes makes an ideal medium for the mtm 
of monilia and is a commoner cause of ** foot rot " than is pathogenic fungous infectiofi 
in this region. 

In addition to all these patterns of infective dermatitis, there are “ seborrbffitdn ** 
or “ cczematides ”, conditions in which the use of one or other of various topical 
remedies sets off an explosive outburst of a papulo-vesicular nature, at first neat the 
site of application, later contralaterally and, finally, in widespread fashion. This 
condition ts thought to be due to the development of sensitisation to bacterial^ or 
fungous products or the patient’s otvn disintegrating epidermal cells, or to the topical 
agent used (see autolytic eczem^. It only occurs when there is profuse exudate or 
maceration at the primary site affected. 

Course and Prognosis are uncertain, owing to the constitutional factors con- 
cerned. If the causti factors — dietetic, drug, conta..t, emotional — can be altered or 
removed, there is a reasonable prospect of success; in cases where this is impossible 
for reasons of age, environment or disposition, the outlook is proportionately bad. 

Diagnosis. — On the scalp, the diagnosis is made from ringworm in cmldren by 
examination for broken hairs, ouctoscopy and Wood’s light examination- Psoriasis of 
the scalp causes palpable discoid lesions, with heavy scaling, whereas in seboirhcelc 
dermatitis the lesions are impalpable except when impetiginised. On the trunk, the 
diagnosb Is from pityriasis versicolor, pi^masis rosea, ringworm, psoriasis and para- 
psoriasis (q-v.). 

Treatment. — ^The general treatment consists of dietetic adjustment, the with- 
drawal of any harmful contact or drug irritants, and emotional adjustments where 
necessary or possible. 

The diet should be low in carbol^drates and fats and sulfident in protein and 
vitaimn content- The urine should be tested for albumin and sugar. Alcohol, 
chocolate, fried and spiced foods should be taken in strict moderation. Vitamin B 
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complex and crude liver injections may hdp in cases with a history of dietetic im- 
balance or wth evidence of hepatotoxic eflFece from a drug or other cause. 

Local treatment for the scalp — ^a shampoo of 1 per cent, cetrimide is most useful 
and this substance may be used for cleaning other affected areas of the skin. 

For pityriasis simplex, a lotion such as that of salicylic acid and perchloride of 
mercury (N.F.) is useful, rubbed in daily and gently with the finger-tips. 

For pityriasis steatoides of the scalp, the ointment of salicyuc acid and sulphur 
(N.F.) is most useful, but the strength should be reduced to 1 per cent, when using 
it on children’s scalps. 

For impetiginised lesions, it is advisable to have a culture made and to use the 
best antibiotic according to the findings. Until this result is to hand, the use of 
1 per cent, cetrimide, followed by zinc and copper lotion (D'alibour water) as a local 
application, should help. 

For infective dermatitis on the trunk, the eroulgent base in salicylic acid and 
sulphur ointment is likely to aggravate and recourse should be bad to 1 per cent, of 
sulphur or ichthammol or to 0*1 per ccnL of pyrogallol in calamine liniment or, if 
there is more obvious infection, Vioform cream (3 per cent.) (Ciba) is often helpful. 

For intertriginous dermatitis, antibiotics are best held in reserve until the cultural 
findings are known and recourse should be had to fungistatics such as magenta paint 
or to brilliant green 1 per cent, in zinc paste, or to Vioform cream. When the moist 
phase has passed, the patient should apply a bland dusting powder, for example boric 
talc powder, or salicylic add dusting powders, and keep the opposing skin surfaces 
apart with uplift breast supports and suitable dothing, or gauze dressings. 


OTHER FORMS OF ECZEMATOUS DERMATITIS 

The term ” eczema ” implies a “ boiling over ” of the skin, and should be confined 
to spontaneous eruptions cWacterised clinically by papulo-vesiculation and micro- 
scopically by spongiosis. This definition exdudes all primarily frictional dermatoses 
suen as lichen simplex (oeurodermatitis circumscripta) and disseminated neuroderma- 
titis (atopic dermatitis). 

A condition of uncertain status is exudative neurodennatitis, in which extensive 
areas of exudation and crusting are present, chiefly on the more distal parts of the 
limbs. It is found in persons wth hysterit^ traits and appears to be an exudative 
response to emotional stimuli, particutoly self-pity. 


NUMMULAR ECZEMA 

Nximmular (discoid) eczema (infectious eczematoid dermatitis) is an outbreak of 
papulo-vesicles, often confined to the more hairy surfaces of the limbs, particularly 
the forearms and legs, but sometimes becoming more generalised. Sometimes dis- 
crete shotty vesides appear as well. A chemitm contactant cannot be incriminated 
and the malady is probably related more to sensitivity to skin-resident organisms, 
particularly Staphylococcus saproph^iicus and monilia. 

Infectious eczematoid dennalito Is a disorder dosely related to nummular eczema, 
in wWch the discharge from an area of infective dermatitis produces a mixed eczema- 
tous and infectious (impetiginous) reaction wherever it touches. 

Treatment. — Nummular eczema responds best to nonsensitising bacteriostatic 
and fungistatic remedies, such as chlortetrattydine ointment, chloramphenicol cream, 
Vioform cream, magenta paint, or brilliant green in zinc paste. Symptomatic treat- 
ment should also be pven to relieve depression, if present, by dextroamphetamine 
5 mg. in the morning ; and insomnia from itching by barbiturates or promethazine 
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hydrochloride in the evening. In re^tant forms a course of intravenous Tj\3. 
25 million, 50 million and 100 million organisms at 5 to 7 days’ intervals may brii)| 
about a remission. X-irradiation in fractional doses is often effective. 

POMPHOLYX (DYSIDROSIS) 

This is a vesicular eruption of the palms, and of the palmar and lateral aspects 
of the digits and of the under-surfaces of the feet. It is often recurrent. 

Etiology and Pathology. — ^This ts a skin reaction tvhich may be secondary to 
fungous infection of the feet (mydde) ; It msy be a manifestation of eczematoi’s 
dermatitis, exogenous or endogenous ; or it may be of psyxhogcnic origin, an hysterica! 
phenomenon serving the purpose of preventing the sufferer from performing some 
task which is distasteful. 

Histologically there is spongiosis as in ccaematous dermatitis elsewhere. Tfct 
vesicles remain intact owing to the thick homy layer above them. There is no evid- 
ence of obstruction of the sweat ducts, except secondarily through pressure from the 
adjacent vesicles, but clinical experience of the seasonal incidence and of aggravation 
by heat, exertion or anxiety suggests that some abnormality of the sweat apparatus 
(so far unexplained) plays a part in the pathogenesis. 

Clinical Picture. — ^Tlicre are vesicles ol uniform she, resembling frog spawn 
in the skin of the palms and fingers and on their lateral aspects. The ba^ of the 
hands may be qmte normal. The feet may show a similar condition In a comparable 
distribution. The affected areas do not sweat. There is considerable itching uncl 
the Quid is either reabsorbed or discharged by rupture of the vesicles. Coarse peeling 
follows and resolution may occur, or the whole process may be repeated. 

Course sad Prognosis. — ^This depends on the cause, whether it be fungous 
infection, ecsematous hypersensitivity, or an hysterical personality. The fonn due 
to fungous Infection does well when tne infection is controlled. 'The other two fotna 
tend to recur unless a sensitising sutMtaoce can be found and subsequently avoided, 
or unless the patient can be brought into better adjustment with life situations. 

Diagnosis is from pustular psoriasis, erythema multiforme and tinea pedis. ’The 
former presents with golden yellow pustules from the beginning, whereas in pom- 
pholyx the vesicles are skin-coloured at first. 

In erythema multiforme llicre may be large bull® and there is also erythema, 
which is absent in pompholyx. 

Tinea pedis presents with large bulla; in the roofs of which mycelial threads may 
be found on microsojpy ; but the same foot may also have on it many small vesicles 
of pompholyx type (mycidc) in which fungus carmot be found. Tinea pedis is often 
asymmetrical, its mydde symmetrica] : idiopathic eczematous and psychogenic pom- 
pholyx are symmetrical, but contact eczematous dermatitis is often asymmetrical. 

Treatment is bland and supportive by Lassar's paste, hydrous ointment or 
calamine lotion, while the fungous infection is being coatroUed, while irritants and 
sensitisers are being avoided, or while the patient is receiring psychotherapy. If 
infection becomes superimposed — and tbb oUen occurs, with purulent blebs, l)mpb- 
angitls and lymphadenitis — the part should be elevated and kept at rest, ^aks for 
10 minutes in a 1 in 6000 solution of potassium permanganate are useful and sulpbona- 
mides or penicillin may have to be used ^temically. 

In many patients it is necessary to give sedativ'es, for example phenobarbitone 
in a dose sufficient to control itching and to provide sleep. 

AUTOLYTIC ECZEMA (ECZEMATIDE) 

This is a widespread papulo-veslcular eruption arising from absorption of products 
from an area of erosion or of ulceration. The absorbed products may originate from 
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organisms on the skin or they may result from the breakdown of body cells. The 
process is more likely to occur with the use of certain substances on the skin, particu* 
larly sulphonamides, flavine, paraphenylencdiamine, benzocaine, mercurials, etc. ; 
but it may even develop from the occlusion of a moist area by soft paraffin, which 
suggests that the substances applied are not primarily responsible but that they hasten 
cellular disintegration or encourage infection. Autolytic eczema typically arises from 
faulty treatment of ulcers or eczema (eczematide) on the legs but it also arises from 
over-treatment of extensive abrasions, second-degree bums, herpes simplex, eczema- 
tous or infective dermatoses. 

Prevention and Treatment. — ^This condition is preventable by avoidance of 
the use of powerful sensitising agents on the surfa^, such as sulphonamides, flavine, 
picric acid, mercurials and benzocaine; also by not using occlusive soft paraffin 
dressings over moist areas. 

It is best treated by application of oily calamine, the use of sedatives and intra- 
muscular crude liver extract injections. 


ENDOGENOUS ECZEMA 

A widespread papulo-vesicuUr eruption for which no immediate contact cause 
can be found. Sometimes the epidermal sensitisation has arisen from the adminis- 
tration of a drug (for example sulphonairidc) prcriously used topically ; but often 
the most careful histo^ fails to elicit any cause in the form of a focus of infection, 
drug, food or metabolic disorder. Such patients are often tense, over-active, obses- 
sional personalities, and this make-up seems to be of setiological significance. 

Treatment. — Bed rest is advisable in the more severe forms. Suspected foci 
of infection are treated and the patient is given a diet of high protein and vitamin 
content which is not ■water-retaining. The Intake of fats and caroohydrates, alcohol, 
coffee and condiments is reduced. Sedatives are given by mouth and bland local 
applications are used. TJV.B. injections are sometimes useful. If the condition is 
believed to be an exudative neurodermatitis, the patient should be encouraged to 
lead an active life and to discard feelings of self-pity if, as often happens, these are 
present. Dextro-amphetaminc 5 mg. after breakfast is a useful remedy for this type 
of patient. 


INFANTILE ECZEMA 

The term covers infective eczema of infants and the earliest papulo-squamous 
stages of the condition called " Besnier’s prurigo ” later in life. Both forms may 
coexist. 

In the infective variety there is greasy scaling of the scalp and sometimes of the 
face, chest and flexures. The child is usually overweight. 

In the pruriginous form there is a widespread erythcmato-papulo-squamous rash 
tvith exudation and crusting affecting particularly the face and parts of the limbs 
and body most accessible to the infant’s efforts at scratching and rubbing, that is, 
the shoulders, elbows, wrists and hands, knees, legs and feet. The truiJr is only 
slightly affected, -with a blotchy crythemato-papular eruption. 

Etiology. — Infantile eczema is in part due to inherited abnormalities, in part 
to an unfavourable emotional environment and in part to faulty feeding practices. 
It is seldom due to allergy to foodstuffs. 

In the infective form, an excess of fat or carbohydrate in the diet is often an 
important factor. This may occur because the child is weaned at an early age on to 
a full cream milk because of failure of lactation. It may also occur at or about 6 
months because the cliild is given excess of cereal foods. The skin as a result becomes 
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susceptible to infection by oigantsms resident on the skin (montUa and Staphylocotm 
sapTophyiicus). 

In the rare allergic form, milk (lactalbumln) or cereal products are usually 
responsible. 

The more common pniriginous form (atopic eczema) is in part due to an inherited 
predisposition and in part due to an unsatisfactory mother-child relationship, in 
which an emotionally labile mother, who is unable to give the child the steady and 
unselfish affection it needs, clashes with a child of higher than average intelligence 
and peculiarly prone to itching and frenzied nibbing and scratching whenever deprived 
of pleasurable activities or of affection. Pmriginous eczema sometimes CTmplicatn 
xeroderma. 

Course and Prognosis. — The infective type tends to clear up with suitable 
dietetic adjustments and local treatments, but it may relapse. 

The allergic form responds to the withdrawal of the proven allergen provided 
this is the only cause. 

The pruririnous form tends to get better at If to 3 years when the child can do 
more for itselt in exploration of its environment. There is, however, often a recrud- 
escence at or about puberty, this time with a preponderance of facial and ficsniral 
involvement (Besniers prungo). 

Diagnosis. — .The affixmcnl of the label “ eczema ” offers no difficulty; the 
problem is to apportion blame to inheritance, environment, diet and infection, and 
this depends on a careful review of the history and signs. 

Treatment.— -I d the infective form, the protein, vitamin and mineral content 
of the diet should be rendered adequate but fats and carbohydrates should be reduced. 
Thus, egg yolk, bone broth, sheep’s brains, tripe and pounded fish may be recom- 
mended, with spinach purde and other sieved vegetables ; cereals, full cream mil» 
or addition of sugar are best avoided, half-cream milk being offered instead. 

I,ocaI treatment depends on the degree of infection. If this is severe, the most 
suitable antibiotic should be appUed. U milder, the skin may be cleaned with * 
1 per cent, solution of cetrimide, and 1 per cent, of salicylic aad and of sulphur la 
an emulgent base applied. Later, oily calamine lotion can be substituted. 

The child should be cleaned as a routine with olive oil, and a superfatted soap 
used when necessary. _ . 

The diagnosis of allergic eczema is made by elimination diets. Cow’s milk « 
first omittetl. If there Is improvement lactalbumin of milk is suspected as the cause. 
If there is no improvement, cow’s milk is pven alone for 24 hours and then one item 
is added each day until any aggravating factor or factors arc found. Those are then 
omitted from the diet. If cow’s milk is the cause, goat’s milk can be substituted 
or a lactalbumin-frce product (for example Allergilac). 

Pruriginous eczema depends for its control on adjustments in the mother-cmld 
relationship as well as on all the physician can do by b^d local applications, restram- 
ing appliances and sedatives. The mother and all around the child should be encour- 
aged to generate a calm and unselfishly affectionate atmosphere. The child should 
be kept hilly occupied with suitable toys on which he can relieve his aggressive urg»*, 
but in infancy it may be necesary to tie the limbs with broad crepe bandages to the 
sides and foot of the bed, providing adequate protection to the slun where they we 
applied, so that damage cannot occur. It is only in this way, and with sedation pmhed 
to the limit, that the child can be kept from rubbing and scratching its face and 
limbs until they are raw. Eczematous children tolerate sedatives such as pheoo- 
barbitone in higher doses than the more normal child, and a dose of gr. i, three or 
four times a day for a child 12 months old is nothing unusual. In milder cases the 
elixir of Benadryl or of promethazine hydrodilorioe, or a chloral and potassium 
bromide mixture may be sufficient. _ 

Local applications should be bland and free from sensitising properties. The 
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n-atefy or the o5Iy calamine lotion, anc cream, zinc paste or liydrous ointment are 
all useful at times. Hydrocortisone ointment 1 to 2*5 per cent, has been reported 
to be effective. 

Where treatment is not proving successful at home, a period in hospital is some- 
times of great value but this has to be balanced against the risk of these children 
getting widespread pyogenic or virus skin infections to which they may succumb. 


ERYTHEMA INFANTUM (NAPKIN ERUPTION) 

Erythema of the napkin area may be due to infection or to chemical irritation. 
The infective form involves the depths of the folds of skin. It may be a part of 
pemphigus neonatorum. The chemical irritative form affects the summits of the 
folds of skin, buttocks, thighs, etc. Sometimes the cause is urea-splitting organisms 
in the infant's fasces. The resultant ammomacal urine causes a contact dermatitis 
(jacquet's erythema). In other cases, excesses of fat or sugar in the infant’s diet may 
result in stools that irritate the skin. Occasionally, insufficient rinsing of the na_pkins 
after they have been washed is responsible for an alkaline or detergent dermatitis. 

Treatment. — In the infective form, cleansing with I per cent, cctrimide and the 
application of an inert dusting powder is often sufficient, or the appropriate antibiotic 
can be applied after cultural examination. 

In the chemical irritant form, treatment depends on the cause, but further aggrava- 
tion must be pro’cntcd by the application of zinc and castor oil cream to the mfant’s 
buttocks. 

Dietetic adjustments mty be necessary, or greater care in rinsing the napkins. 
In jiacquet’s er^tlicnta soaking the napkins in a quaternary ammonium compound 
or m saturated boric acid solution before use is effective. The napkins should be 
rinsed thorougldy after these procedures before use. 


HYPOSTATIC ECZEMA AND ULCERS ON THE LEGS 

Defective venous return of blood from the legs leads to a gradual deterioration 
of the vitality of the skin of the lower parts of the calves and ai^es, resulting in the 
^-arious clinical conditions knotwi as hypostatic eczema. Minor r^uunds of me legs 
are alw'aj's apt to take longer to heal than similar wuunds on the upper limbs, even in 
healthy youths. This tenden^ to poor healing is accentuated if there is any deficient 
of the veins cither through incompetent valves or deep thrombosis, ea^ of which 
may be responsible for the development of varicosities ; but varicosities in themselves 
arc not the cause of eczematous and ulcerative changes : eczematous changes are 
due in the first place to chronic congestion and anoxxnua, while ulceration is due to 
superficial venous thrombosb causing a focal necrosis in the dermis. 

The congested anoxic legs lend to itdj ; scratches or other minor injuries do not 
heal but tend to exude. Mild secondary infection causes an aggravation of the condi- 
tion and many patients treat themselves not by rest, with elevation of the limbs or by 
suitable supports to the legs, but by local applications, one or other of which in time 
sets off a contact eczematous reaaion. Further misguided treatment with antiseptics 
and other potential sensitisers results in the picture of chronic exuding eczema of 
the legs. 

With appropriate treatment the exudation stops and is replaced by coarse peeling 
from the swollen, reddened skin. Gradually the peeling becomes less conspicuous 
and provided Ilchenification does not develop, ultimately it stops, the leg being left 
pigmented and possibly somewhat indurated, but dry. 

Ulcers may develop from abrasions, scratdi marks, cuts or bruises on the leg. 
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The skin below and behind the medial malleolus is a specially vulnerable area, no 
doubt in part because there may be a downward back pressure from the pumpln* 
action of the calf muscles and in part from the poor support and lack of rest supplied 
by the underlying tendons. Stasis and local tedema are the most important factors 
in the non-healing of ulcers of the leg, and secondary infection is usually a minor 
feature ; but sometimes healing is prevented by a heavy mixed infection of coed, 
Ps. pyocyanea and Proteus, or streptococci may g^n entry and cause cellulitis, followed 
by chronic solid cedema of the part {y:\ep}iantiasu nostras). 

Diagnosis. — Most ulcers on the legs are hyposutic and related to thromboses, 
varicosities and chilblains, but some are arteiiostlerotic, as shown by absence ol 
pulsation in the dorsalis pedis artery and radiographic evidence of calcification. This 
may occur with or without diabetes. 

Gummatous ulcers are often higher up the calf, serpiginous in outline, ham- 
coloured and appear as if punched out. Lupus ^'ulgaris, sporotrichosis and halogen 
granulomata can all cause leg ulccra. 

Rodent ulcers occasionaJly form on the legs and nodes of Hodgkin’s disease or 
some other reticulosis may break down in that situation. 

Pseudoepithelioma tous hyperplasia is a warty condition clinically and histologically 
resembling carcinoma but due to over-treatment of an ulcer with sensitising local 
applications. It clears up when the irritant is withdrawn. 

Ecthymatous ulcers are moist, with dirty sloughs and no signs of granulations. 

Treatment of hypostatic eczema is supportive by suitable elastic hose or band- 
ages, with bland, non-absorbable local applications, for example calamine liniment. 

If the exudation persists in spite of this, an ointment of l2J per cent of solution 
of aluminium acetate, wth 37J per cent, of zinc paste and 50 per cent of tanolrn 
may prove effective. In the scaling, lichenified stage, X-irradiation in fra^onal 
exposures may help, llnna’s gelatin paste or zinc paste bandages are useful io^the 
subacute or cnronic stages, but adhesive bandages should not be used. The patient 
needs to wear a support to tiie leg indefinitely, or in suitable cases, provided deep 
veins are patent, the varicose veins may be given surgical attention by injections and 
ligations. 

Treatment of hypostatic ulcers aims at reducing local cedema. Tulle-gras is 
applied to the ulcerated area tviih an overlying gauze, orthopxdlc felt or sponge 
rubber pad covering the ulcer and the skin around, the whole leg being firmly bound 
with an elastic bandage. The patient is encouraged to take exercise and is warned 
about the bad effects of prolonged standing. Massage to the surrounds of the ulcer 
and to the limb as a whole is helpful. Any infective element is controlled by the 
appropriate antibiotic. Any excessive granulations are reduced by a silver nitrate pencil. 

Surgical treatment of any varicose veins is carried out in selected cases. 


COCCAL INFECTIONS 

In health the intact skin is able to resist invasion by organisms falling upon its 
surface. Infections result either from bre^ in the surface of the skin or fiom 
some abnormality of its “ acid mantle This mantle is formed by the continuous, 
slow extrusion of sebum from the sebaceous glands through the pilo-sebaceous orifices 
and the emulsification and spread of the sebum over the surface by means of the sweat 

Dehydration of the surface is another important factor in the prevention of infec- 
tions. Sweat retained on the surface, partiatlarly in body folds, provides ideally 
moist, warm conditions for bacterial growth; and sweat when decomposing by 
bacterial growth, becomes alkaline, whiA further encourages the bacteria. 

Coccal infections of the skin are encouraged by anyAiug that causes breaks in 
the surface, such as clumsy hair cuttii^ or shaving, rough clothing, scratching, ot 
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dermatitis leading to fissuring ; also of importance are the qualitative and quantitative 
abnormalities of the sebum which occur in seborrhceic dermatitis and xeroderma, 
and excessive sweating, particularly in obesity when skin surfaces chafe and rub off 
the superficial epidermal cells. 

Skin infections are more common with diabetes mcllitus, in toxic states such as 
uraemia, in states of nutritional defidency and in blood diseases, for example leukemia. 

Before considering infections at various anatomical situations in the skin, it is 
well to remember that in all cases of severe or ^videspread coccal infection, a cause 
must be looked for locally (infestations, itchy dermatoses) and generally (diabetes, 
uncmia, leukemia, anxiety neurosis, etc.). Attention must also be paid to potential 
carrier sites of staphylococcal infection, especially the hairy vestibule of the nose. 

IMPETIGO VULGARIS (IMPETIGO CONTAGIOSA) 

Impetigo is a coccal infection of the epidermis, sometimes involving the ostia of 
the pilosebaceous follides (follicular impetigo) or of the sweat ducts (infected miliaria 
rubra, Bockhart’s impetigo). 

Etiology and Pathology. — Impetigo vulgaris is usually a disease of children 
but may occur in adults wii the “ seborrh<Bic *' diathesis (seborrhceic impetigo). 
It usuaUy follows some break in the skin’s surface, caused by insect bites, scratemng 
or the rupturing of herpetic bulhe. Purulent disdiarges from the nose, ears or eyes 
are often responsible, or the infection may be transferred to the face and other exposed 
parts from a paronydiial whitlow. Nasal diphtheria may be complicated by impetigo. 

Clinical Picture.— The lesiotts of Impetigo consist of golden or dirty greenish*- 
gTCT “ stuck on ” crusts, discoid, poly^clic or annular, scattered over the face, st^p 
or mnbs amongst areas of normal skin. Occasionally there are intact bulls containing 
thin pus. Similar lesions may be present in the nostrils. It is not possible on clinied 
grounds alone firmly to differenuate between staphylococcal and streptococcal im- 
petigo. Although streptococci may be present in the early stages, Staphytocoeau 
pyogenes usually predominates in any culture that is made and is often grown in pure 
culture. 

At the angles of the nose or mouth and behind the ears, fissures may form with 
exuding, red, sadden or crusted skin nearby. 

Course and Prognosis. — •AVithout treatment, impetigo may continue for several 
weeks. In every case the precipitating cause must be dealt with, for example, pedicu- 
losis, otorrhcca, rhinorrhera or scabies, because onta this is under control the ^imina- 
tion of the coccal infection is a simpler matter. Use of the appropriate antibiotic 
then leads to clearance in 3 to 7 days. Occasionally impetigo is complicated by 
nephritis. Impetigo should be investigated eptdemiologically in order to control the 
outbreak in a kmily or school. Contacts should be e.tamined for banal lesions, septic 
fissures, running noses, etc. 

Diagnosis. — It is important to differentiate impetigo from herpes simplex and 
from eczematous dermatitis on the face, whether infected or not. 

In herpes simplex the vesicles often remain intact for a while ; they are grouped 
and contain clear fluid. Impetigo may originate from infection of ruptured herpes 
vesicles but eczematous dermatitis may also begin from the faulty treatment of herpes 
simplex with antiseptics or antibiotics. 

In eczematous dermatitis the lesions at first spread in continuity from the site 
of application of the irritant, but later they may erupt symmetrically in explosive 
fashion. In impetigo the spread is more im^ular and impetuous, skipping areas of 
normal skin, wnth the effect that individual lesions develop rapidly by peripheral 
spread at several sites of skin inoculation. 

Treatment. — If pediculosis or scabies is present it should be dealt with first. 
Any residual infection that persists may then receive attention. 
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If an intensely itchy skin tlisrase, sodt a pnirigo, coexists, it should be controlled 
by suitable sedatives by mouth and the superimposed impetigo only treated for as long 
as is necessary before proceeding to suitable treatment of the underlying dermatosis. 

Ideally a culture should be made and the organisms tested for their susceptibility 
or resistance to various antibiotics; but with a sliort-term disease such as impetigo 
the usual practice is to apply Uie antibiotic believed by the prcscriber to be most 
effective. Chloramphenicol, chlorlctracycHne ‘(Aureomydn) and oxytetracycline 
(Terramydn) are all effective in many cases, but, in common with pcnidllln, they are 
unsuccessful in those infections due to resistant strains, which are becoming cm 
common. 

Antibiotics are far from being the sine qua non in the treatment of impetigo 
Simple desiccation may be quite effective, and for this purpose calamine lotion is 
effective with the addition of O-I per cent of mercuric dilorlcfe if desired. Calamine 
liniment may also be used, or zinc paste with 2 per cent, of salicylic add (Lassir's 
paste). To the last named may be added 1 per cent, of ammoniated merairy or of 
brilliant green. 

Loose crusts and intact bullm should be removed before any remedies arc applied. 
For this purpose normal or slightly hypertonic sab’ne may be used, or a 1 per cent, 
solution of cetrimide which has the adued advantage of its antiseptic properoes. 

No andbiotic should be persisted with for more than 3 days if it is not givmg 
satisfactory results. Failure to respond implies resistant organisms and cootmuing 
the use of the antibiotic may lead either to a spread of infection or to the development 
of eczematous hypersensitivity. Two per cent, of silver nitrate in spirits of nitrous 
ether is useful as a paint for application to fissures. 

PEMPHIGUS NEONATORUM (IMPETIGO NEONATORUM) 

This is a form of staphylococcal impetigo affecting newborn infants, highly 
infectious and having a considerable mortality rate. 

Etiology.— The^ infection begins from an extraneous source, for example a 
cutaneous or nasal infection or carrier state in a medical or nursing member of a 
matenuty unit, a visitor, a lay worker ot one of the patients. One attendant may 
infect several infants. 

Clinical Picture. — Large buike containing thin pus cover the body surface and 
pink, shiny, moist areas indicate where bulls luve ruptured. The widespread, severe 
and often fatal form of the condition resembles e^oliative dermatitis (dermatitis 
exfoliativa neonatorum of Ritter). It has recently teen suggested, however, that 
Ritter’s disease is caused by the applicarion of napkins which have previously bcea 
soaked in boric acid. 

Course and Prognosis. — Premature and Inadequately treated infants may suc- 
cumb to the infection but, as a rule, patients respond to antibiotic therapy. A careful 
search must be made for the primary source, for carriers and possible conveyance 
by fomites. As a precaution, all in attendance on newborn infants should wear 
efficient surgical masks. 

Diagnosis is from omgcnital syphilis in which the pemphigoid lesions occur on 
the palms and soles as well as elsewhere. Other signs of congenital syphilis may be 
present, including rhagades, snufffing, etc. 

Treatment is by the appropriate antibiotic locally, also systemically if this seems 
advisable. Good nursing is essential and protection of the child from chilling when 
dressings are being done. 

IMPETIGO PITYROIDES (PITYRIASIS ALBA) 

This consists of scaly depigmented discs which occur on the faces of children. 
The lesions are believed to be streptooKxal and mildly infective, but drying winds 
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and the excessive use of soap seem to play an equally important part in their pro- 
duction. 

Treatment — ^Tbe lesions usually respond to the application of weak ammoniated 
mercury ointment, or to 2 per cent, of solution of coal tar in Lassar’s paste. 


PYOGENIC PARONYCHIA (see Diseases of the Nails) 

ECTHYMA 

This is a coccal infection, originating from the surface and affecting the dermis, 
leading to necrosis, ulceration and scarring. Trauma U an important predisposing 
factor. 

Clinical Picture. — This malady is more common amongst under-nourished, ill- 
cared for children and amongst individuals of low intelligence than among clean 
and normally intelligent persons. It usually affects the legs, where one or several 
areas of dirty grey crusting may be seen, tvith a purulent disc^ arge and red surrounds. 
Later, the crusts become detached, leaving shelving ulcers with an inflammatory 
rim and a sero-purulent base. There may be regional lymphadenopathy. Ecthjana 
may also occur in adults suffering from pediculosis or from infection of traumatised 
legs (for example, desert sores). 

Course and Prognosis. — If untreated, the mndition may persist indefinitely 
and it may spread, as impetigo or furunculosis, on other parts of the body. 

Diagnosis.— An ccthynutous sypbilide must be excluded. 

Treatment— Having excluded any parasitic infestation, attention Is directed to 
any malnutrition and unaeanliness that may exist. 

For local treatment, cleansing with 1 per cent cetrimide is indicated, followed 
application of the antibiotic most suitable according to the cultural findings. This is 
likely to prove effective more rapidly than nonspecific remedies such as eusol com- 
presses or a lotion of sodium hj’pochlorite. Desiccating measures may also be em- 
ployed. The nails should be kept closely trimmed and attention paid to any infective 
foci in the nostrils or paronychial folds. 

FOLLICULITIS 

Coccogenic folliculitis is one form of sycosis barbie (folliculitis profunda), the 
other being mycotic folliculitis. Folliculitis may also be superficial (ostio-foUicuIitis, 
Bockhart’s impetigo). 


FOLLICULITIS BARBiE 

Clinical Picture. — Folliculitis barbie is a chronic staphylococcal inflammation 
of the depths of the hair follicles in the beard region. Folliculitis profunda may also 
occur at other sites, for example, the nucha and the pubis. 

Discrete follicular papules and pustules arc present and from them hairs protrude. 
The lesions may be grouped or diffusely confluent all over the beard area. Tender 
nodules may form. In long-standing cases due to antibiotic-resistant strains, the 
efforts at cure with sundry njedicaments may end in a mixed condition of folliculitis 
and dermatitis, presenting as diffuse redness and exudation or scaling interspersed 
with follicular pustules. 

JEtiology and Pathology. — Shaving trauma and staphylococcal infection. 

Course and Prognosis. — The process of folliculitis depends on the suscepti- 
bility or resistance of the causal organisms to antibiotics. In the majority, relief 
can be obtained with one antibiotic or another, but it is always \vise to have a culture 
made and the antibiotic sensitivity of the organisms investigated before starting treat- 
ment, especially as antibiotic-resistant strains of staphylococci are becoming more 
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common. Furthermore, many indtvWiuls wiUi folliculitis show other signs of tht 
“ seborrheeic ” diathesis whicli Indicates that they are susceptible to infection of the 
skin. Sycosis in them may present nith less frankly purulent lesions, the organisms 
responsible being less potent strains of Staphylococcus aureus or even Staphylococcus 
albus and not the coagulase-positive Staphylococcus aureus usually met in folliculitis. 

If folliculitis relapses in sebonhaic individuals, it may be because of invasion 
by a different strain of o^anisms udth different antibiotic sensitivities. For this 
reiaon, it is aditisable to repeat the culture and antibiotic sensitivity tests in any 
relapse. 

In every case of staphylococcal folliculitis it is essential also to take a swab and 
to culture the organisms from the nas^ vestibule and to treat this carrier site of 
staphylococci with the appropriate antibiotic. It is not necessarily true that the organ- 
isms cultured from lesions on the skin are atone responsible for the development of 
that lesion. A coccal infection may be superimposed on a syphilide ; and o^nisms 
such as Staphylococcus sapropliylicus and Gram-negatitc organisms of the coli group, 
Ps. pyocyanea or Proteus, may be secondary invaders of devitalised tissue. Fscal 
contaminants do, however, seem to play a significant rdle in some cases. 

Diagnosis has to be made from impetigo, mycotic folliculitis, chemical folliculitis, 
foreign body reactions due to ingrowing hairs, infected acne and syphilis. In impetigo 
the IWions are superficial and not necessarily follicular. In mycotic sycosis the 
patient gives a history of contact with cattle, the lesions are much more acute and 
cedematoua, and hairs can easily be pulled out from llie follicles : fungus spores 
may be found (often with some difficulty) on removing mfected hairs. 

Chemical folliculitis is usually due to over-treatment or to faulty trcainient of a 
non-infective dermatosis of the beard area with antibiotics or antiseptics. It is recog- 
nised by the presence of diffuse dermatitis and much serous exudate, as well ss 
folliculitis. 

Foreign body reactions due to ingrowing hairs are most common In coloured 
men with curly hair running in every direction, which, on shaving, tends to become 
embedded in tlie sidn. This especially occurs on the sides of the neck under the 
chin line but may also occur on the face. It occasionally occurs in white men, particu- 
larly those who shave very closely “ aminst the grain ”. Embedded hairs are visible 
on inspection with a hand lens and their free ends can be extracted with a necifle. 
Culture in such a case usually grows saprophytic organisms or coUfortns. 

Infected acne occurs in the skin immediately adjoining the beard area but may 
coexist with folliculitis barbs. The presence of comedones is an essential feature 
in the di^osis of acne. 

Syphilis may in the secondary stage present with pustulation and frambccsiforo 
crusts at the cleft of the chin. Its presence should be suspected from any atypicality 
of the lesions and any signs of syphilis elsc^vhere. Lupoid sycosis is differentiated 
from lupus vulgaris by tne presence of atrophic scarring wnih occasional pustules, 
and by the absence of apple-jclly nodules. 

Treatment consists of the application of the appropriate antibiotic to the lesions 
and, if necessary, to the nostrils three or four times a day. This treatment should 
be persevered with for a fortnight after apparent clinical cure : even after that interval, 
relapses are common in seborrheeic individuals. With penicillin, a lotion is often 
more effective than a cream and less likely to sensitise the skin but it may prove too 
drying. With chloramphenicol, dilortetracycline and oxytctracyclinc, ointments 
or creams are usually effective and they are pleasant to use. 

Other applications which may prove ruatively effective include tjuinolor oint- 
ment, Vioform cream and ammoniated nwreury, but they all have, in varying degrees, 
3 tendency to sensitise the skin. Zinc and copper lotion (D’alibour water) is useful 
as an after-shave lotion. In very' severe or resistant forms of folliculitis barbse it 
may be advisable for the patient to use an electric razor. Growing a beard is a satis- 
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factoty alternative. The use of X-rays in folliculitis barbx is contraindicated both 
in fractional and epilatory doses. 

OSTIO-FOLLICULITIS (BOCKHAHT’S IMPETIGO) 

OstiO'folliculitis is a staphylococcal infection of the orifices of the follicles. 

Etiology. — Ostio-follicuhtis is caused by stimulation of the epidermis by oil, 
adhesive plasters or other surface irritants. It is often a complicating feature of 
prickly heat (miltana rubra). 

Clinical Picture. — Discrete, superficial pustules are present at the orifices of 
hair follicles. Hairs penetrate the pustules. On rupture, superficial erosions are 
left. The lesions are often grouped but sometimes extensive. There is often an 
associated keratosis follicularis or acne because the irritants causing the folliculitis 
also stimulate epithelial proliferation at the ostia. The sites usually affected are the 
forearms and thighs. 

Course and Prognosis. — ^This depends on the future avoidance as far as possible 
of contact tvith irritants such as oil, adhesive plaster, poiverful degreasers and de- 
hydrators. The worker should be given facilities to wash parts exposed to oil im- 
mediately after work is finished : he should be discouraged from postponing washing 
until he gets home, perhaps after a considerable journey. The condition is then 
likely to dear, 

Trcatmcnt.--Parasitic infestation must be excluded. A culture should be made 
and the appropriate antibiotic used. 'V^oform cream is sometimes effective and 
D’alibour water is useful, followed by lead and calamine lotion. 

PILI INCARNATI (see Folliculitis Barba) 

Treatment.— The only treatment of value for this relatively mild but annoying 
condition is the avoidance of close shaving, particularly with the skin under tension. 
The shaver should aim at the sort of result obtained by one sliave “ tvith the grain 
Electric razors are not necessarily an advantage. 

BOILS AND CARBUNCLES 

A boil (furuncle) is a staphylococcal infection of a sebaceous gland proceeding 
to a perifollicular abscess, sloughing of the hair papilla and of pilosebaceous 
follicle and its replacement by scat tissue. 

Furunculosis is a condition of multiple localised or widespread boils. A carbuncle 
is a localised group of boils which by their mutual pressure cause sloughing of exten- 
sive areas of skin and subcutaneous tUsue with much constitutional disturbance. 

Etiology and Pathology. — Boils are usually due to some local breakdown in 
the skin’s protective medianism. Carbundes are usually due to some general lower- 
ing of resistance. Thus, boils may be secondary to scratch damage in an itchy skin 
condition, whether it be parasitic infestation, dennatitis or prurigo; or they may 
result from local damage arising from shaving or haircutting, rough, clothing, oil or 
dirt. A carrier site of staphylococci in the nose is often the source from which the 
skin is inoculated and furunculosis may set a problem in domestic epidemiology in 
which the sharing of face flannels, towels, etc. may prove to be responsible for the 
spread of infection within the family. In every case of furunculosis and more espec- 
ially with carbuncles, attention should be directed to the possible presence of diabetes, 
renal disease, leukasmia or nutritional deficient, either of insufficiency or of imbalance. 

Clinical Picture. — A boil begins as a painful, red nodule which enlarges and 
becomes hard and tender. At its centre a small papule or papulo-pustule is visible, 
penetrated by a hair. Induration and pain cause difficulty in moving the affected 
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part. After 36 to 48 hours the centre softens, a small scab or slough detaches and a 
purulent discharge begins. In another 36 to 48 hours the “ core " or pilosebaccoua 
slough is extruded, the purulent discharge and induration lessens and the boll Iieals 
with a varying amount of scar formation. 

A carbuncle begins with greater constitutional disturbance. Instead of a nodule, 
there is a brawny plateau in which several follicular pustules can be seen. The mass 
enlarges and a shelving induration xvith oedema extends for some way around. Soften- 
ing and liquefaction of the mass may (in patients treated by local application only) 
take days or even a week or two, but sooner or later a large slough forms and is gradu- 
ally detached, or many points of suppuration develop, with subset^uent extensive 
scarring. Smaller boils and follicular pustules around the main lesion often form 
as a result of auto-inoculation. 

Course and Prognosis, — These depend on the cause and the ease or difficult 
of its removal. With itching due to infestations, it is easy ; with itching due to 
emotional conflict, it may be extremely difficult, A carbuncle in a debilitated patient 
is a serious and sometimes fatal condition. 

Diagnosis . — A boil or carbuncle has to be diagnosed from a malignant pustule 
(anthrax). In the latter, the onset is more rapid and the constitutional symptonu 
are more marked, while the history of exposure to wool or hides makes the diagnosis 
likely. Culture or even a direct smear will usually reveal the bacilli but treatment 
should be started on clinical grounds alone, without awaiting cultural confirmation. 

The primary tuberculous complex resembles an indolent boil but the youth of 
the sufferer, a history of contact, the lymphadenopathy draining the site of ioocula* 
tion and the resistance to antistaphyloooci^ measures should arouse suspidon. 

Treatment. — In every case the cause should be looked for and treated if possible. 
Glycosuria or albuminuria, rnalnutritioo or leuksmia should all be exduded. If 
itching preceded the boils, this should be investigated. Occupational hazards, us* 
suitable clothing and faulty hygiene practices should receive attention. 

Severe boils and carbuncles are best dealt with by systemic penicillin or some other 
suitable antibiotic depending on or^nismal sensitivity tests. Smaller lesions are 
better treated by local remedies. Penicillin injections are a passive treatment, haying 
no value for stimulating the reactivity of the host : in fact, the converse sometimes 
applies, penioliin injections being foucAved, on cessation, by a crop of further boils 
of even greater seventy. For this reason, it is a mistake to give penidllin at once, 
without first investigating the cause of the infection and the susceptibility of the 
organisms to antibiotics. Vaccines, staphylococcal toxoid, manganese injections and 
tin by mouth have a reputation for relieving furunculosis but their effects are most 
uncertain. 

Local treatment should sum at resolution of the lesions with minimal discomfort 
and with the avoidance of further contaminadon of the skin by the pus coming from 
the boils. Softening or maceration of the skin must be avoided and boradc fomenta- 
tions, kaolin poultices and glycerin and magnesium sulphate dressings often do more 
harm than good. Dry heat may be applied with precautions to prevent burning, or 
hot bathing may be used. In the intervab between such procedures the following 
paint may be applied to and around the boil to control the local infection and to 
keep the surfiice of the skin dry and hard : 

Mercuric ctdoride O-l per cent. 

Brilliant green l-O per cent. 

75 per cent, industrial spirit to 100 0 per cent. 

Once the boil is discharging, dry dresrings, frequently changed, are used, and 
chlortetracydine cream 1 per cent., or the above-mentioned paint, applied to tlie 
skin around. 

Surgery, in particular crucial inorions, is contraindicated and the only justifiable 
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manipulative procedure is the encouragement of separation of the slough as soon as 
possiole. 

Boils on the nose and upper lip need espedal care because of the risk of infection 
spreading by communicating veins to the interior of the skull, with fatal results. 
On no accoimt should they be subjected to pressure. The patient should be rested 
and systemic antibiotic treatment started at once. Locally, the gentle application 
of ^varmth is justifiable. 

HYDRADENITIS SUPPURATIVA 

This is an infection of apocrine glands in the axills or perineum, often giving rise 
to deep abscesses which tend to track beneath the skin. 

Etiology. — The condition is more common in women than in men. The apo- 
crine glands are susceptible to psychoseiual and endocrine stimuli. Infection is 
unlikely to arise without some other factor being present, such as chemical irritation 
from depilatories, deodorants, or the rubber of dress protectors. 

Clinical Picture. — In one or both axitls or at the perineum is an irregularly 
nodular surface with tenderness and areas of induration and of fiuctuation. Pus may 
be discharged from sinuses and there is a marked tendency to tracking, irregular 
scarring, chronicity and recurrence. 

Treatment. — ^Any chemical irritation of the region should be a%’oided. Culture 
and use of the appropriate antibiotic in a cream is usually effective, or 0*1 per cent, 
mercuric chloride and 1 per cent, brilliant green in 75 per cenL industrial spirit may 
be applied. la resistant cases X-rays, 100 r up to four times at weekly intervals may 
help. In the most chronic forms success has followed excision of the affected tissue, 
with plastic repair. 

DERMATITIS VEGETANS 

This is a condition of irregular epidermal hyperplasia overlying an area of infected 
dermatitis where the tissue reactions are vitiate by senility or local disease, in par- 
ticular lymph stasis. 

Clloicu P2cture.->-Over an extensive area of sb'n there is redness with a pustular 
exudate and an irregular war^ or even pscudo-cpitheliomatous hype^lasia of the 
epidermis. Culture may reveal a mixed i^ection in which Gram-negative organisms 
such as PV. pweyartea and Proteus arc prominent 

The condition may develop as a complication of pre-existing skin conditions, for 
example, pemplugus ^garis. 

Treatrnent is that of the underlying condition and elimination of the causal 
organisms. In the form secondary to lymphatic blockage in the leg, the best that 
can be expected is an elephantiatic leg and sometimes amputation may have to be 
considered, as likely to give the best results, whereas retaining the limb may bring 
with it much toxicity and secondary anxmia. 

PYODERMA GANGRENOSUM 

This is a rare condition of burrorving colliquative necrosis and ulceration of the 
skin, either due to sjunbiosis between anaerobic streptococci and haunolyiic strepto- 
cocci (Melency's ulcers) or due to the loss of fluid and electrolytes that occurs in 
acute exacerbations of ulcerative colitis or dysentery, or when massive intestinal 
harniorrhages occur in the former disease. A rioular condition has rarely been re- 
ported in extensive cachccticstateswithvaricelb. There is Icucopenia due to marrow 
depression. 

Treatment is of the primary condition. Repbeement of fluid and clectro!)'ie3, 
blood transfusions and antibiotics are necessary. With control of the loss of fluid 
and electrolytes, healing usually begins spontanrausly. 
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ERYSIPELAS (see p- 34) 

ERYSIPELOID 

An infection of the cellular tissues of the fingers or hands with the organUnu of 
swine erysipelas, from injury to the skin arising from the handling of animal or 
vegetable matter. 

Clinical Picture. — This is essentially a disease of food handlers and manipu- 
lators. It starts as an etysipelas-like swelling on a finger or the hand. The swelling 
advances with an easily visible border and may travel up one finger on to the hand 
and down adjoining finger. Constitution^ disturbance is slight. If untreated, 
the condition persists for several weeks. 

Treatment. — It quickly responds to intramuscular injections of penicillin. 

ANTHRAX 

This is dealt with elsewliere (see p. 79). 

CUTANEOUS DIPHTHERIA 

This is rare. Wounds (for example desert sores) may be infected and occasionally 
lesions develop on the skin of children suffering from naso-phaiyngeal diphtheria. 
The skin may also be affected without mucosal involvement. 

Clinical Picture. — ^There may be only one lesion, or several. At first there is a 
blister which ruptures; a red zone develops around and a centra! slough forms. 
Diphtheria may cause paronychia. Constitutional symptoms arc often slight but 
the complications serious. 

Diagnosis is from infwted eczema, impetigo and ecthyma. Direct smear and 
cultural examination for Co^ebaeterium tliphOieria confirms the suspicion. 

Treatment— Diphtheria antitoxin should be given in full dosage immediately 
the condition is suspected, without waiting for a bactcriolosical report. The patient 
should be kept at test and isolation is necessary. Locally, area should be deanei 
with cetritniae 1 per cent, and an antibiotic such as chloramphenicol cteam applied. 


FUNGOUS INFECTIONS 

Mycotic infections of the shin may be supcifirial (epidermal) or deep (dertaal). 
The former type is common, the latter rare. 


SUPERFICIAL FUNGOUS INFECTIONS 

Pathogenic fungi are classified according to their morphological and cultural 
characteristics, macroscopically and micros«>pic3ny, into Mterosporon, Trichophyton, 
Epidermophyton, For the clinician It is more convenient to classify fungous diseMCS 
acosrding to the region of the body they are affecting. The chief groups are tinea 
capitis, tinea larha, tinea glabrosa, tinea caiUce et cruris, tinea pedis and tinea ungutunt. 
Two or more regions on one patient can be affected by a fungus concurrently, the 
zonal terminology being arbitrary. For example, TrichopJytan rubrum may affect 
the naUs, the hands, the feet and the groins at one time. 

Fungous eruptions, particularly if infected with cocci or if over-treated, often 
give rise to secondary eruptions or mycidcs which, depending on the nature of the 
fongus, are described as microsporides, trichophytides, epidermophytides, favides or 
moniludes (levurides). 
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TINEA CAPITIS (TINEA TONSURANS) 

MICROSPOROSIS 

Ringworm of the scalp in over 90 per cent, of cases is due to microspoion, either 
MicTQspoTon audoumi (the human form) or M, cants vel felinettm. A much rarer 
form acquired from animals is M. gypseum. All forms only infect children, the sidn 
at puberty acquiring fungistatic properties. 

Etiology and Pathology.— «rhe human form is believed to be spread by direct 
contact and by indirect contacts, for example, hair clippers and caps ; it may also 
be air-bome. The animal form is acquired by fondling kittens and puppies and may 
spread from child to child, for two or three transferences, before it loses its vitality, 
wliich is re-established after infection of an animal host once more. 

The organisms invade the stratum comeum and the mycelium grows down the 
hair folticlcs and thence passes to the hair shafts, forming a mosaic of spores around 
the shafts and mycelial threads within the shafts. The hair shafts become fibrillated 
and break off about 3 mm. above the surface of the skin. 

Clinical Picture. — As a general rule, Aft audotiini causes less severe reactions 
than AI. cants, and is less likely to be associated with tinea of the glabrous skin. The 
history of animal contacts in the latter, and of a school or institutional epidemic in 
the former, may also help to suggest the nature of the fungus. 

Characteristically there are circular areas of short, bent or broken hairs with 
frayed ends and having thicker shafts than those of the unaffected scalp around. 
The scalp itself shows a dirty scaling, without redness, or there may be slight papulo- 
pusiulation. Rarely there are numerous follicular pustules \vith much cederrui, causing 
a boggy, dusky, dome-shaped swelling, a condition known as kerion. This is more 
common with Trichophyton infections. 

Sometimes the circular or annular arrangement is inconspicuous or absent, and 
casual inspection may suggest a diagnosis of infective dermatitis, if the whole or 
most of the scalp is affected, until closer inspection shows broken hairs which arc 
not found in infective dermatitis. 

Examination with Wood's light is an invaluable aid to the diagnosis and manage- 
ment of these disorders. It consists of ultra-violet rays passed through a nickel glass 
filter. With microsporon, but not with trichophyton, there is a brilliant green 
fluorescence of the affected hairs. As (he infection persists, the fluorescence tends to 
become less brilliant. IVith IVood's light the diagnosis can be made of microsporon 
rinmvorm, affected hairs can more easily be removed for microscopy and culture, 
and the follow-up of patients until cure b greatly facilitated. It is often noted under 
the lamp that single outlying hairs are affected and even that small patches are present 
which were not suspected on examination by daylight. Direct microscopy is not 
essential if examination under Wood’s light is positive. It is carried out by extracting 
a hair and placing it on a slide ivith potassium hydroxide. Heat h applied to hasten 
the kcratol^ic action of the potassium hydroxide. Microscopy then reveals a mosaic 
of small spores surrounding the hair shaft. 

Diagnosb has now reached the stage of mictosporosis. Further differentiation 
is made by culture, using Sabouraud’s medium. Usually the macroscopic and micro- 
scopic features of the culture arc characteristic but occasionally dysgonic forms are 
seen. 

Course and Prognosis. — The natural history differs in the two types of infec- 
tion. AI. audouini tends to persist indefinitely or until puberty, whereas M. cams 
usually dies out after about 3 months. It follows that local applications may be 
sufficient in the latter but not in the former. 

Diagnosis. — Alopecia areata causes smooth bald patches with exclamation mark 
hairs at the periphery. Trichotillomania causes areas of broken off hairs, usually 
at one temporo-frontai region. Infective dennatitis causes redness and scaling and 
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loss of hair but no breaking of the hjucs. Impetigo of the s^Ip is more erubersat 
and lesions are usually present elsewhere, or there is some other cause for It such sj 
pediculosis. 

Treatment. — Scalp ringworm is a problem in epidemiology. Wth Af. caitnm 
it is necessary to eiamine the contacts and to trace the infection to its source, if 
possible. A Wood’s light is invaluable for this purpose. In residential institutions 
tracing the source and quelling the infecrion is relatively simple. In day sdiooh 
it may be difficult because siblm^ of all the school contacts should be examined as 
well. Fortunately, as microsporosis is almost unknown after puberty, it is not neces- 
sary to examine diildren over 14 jxars of age. 

Treatment should be begun with local applications pending the cultural dugnoas. 
The choice of local application is, at present, relatively unimportant, as one is not 
available which will eliminate the infetaion from the depths of follicles, and from 
the hair shafts themselves, which » the essential of cute. Local applications serve 
the purpose of fungistatic action on the surface and at the ostia, and prevent con- 
taminated fragments of scale or hair from being carried o6f in the air. 

The mother is instructed to cut the hair all over the head to stubble and to make 
two linen closely fitting skull-caps for continual wear, on alternate days, the ^ 
not in use being boiled. The scalp is scrubbed daily with soap and water, paying 
special attention to the areas known to be affected. Then the ointment being med 
(Whitfield’s ointment, or phenyl mercuric nitrate 0-5 pec cent, in emt^iffing oint- 
ment, or dithranol 0-5 per cent, in emulsifying ointment) is scrubbed into the scalp 
with enough vigour to cause a slight erythematous reaction. 

In small spore ringworm of the scalp due to M. audouini, it U exceptional to get 
a cure with local applications and recourse is had to X-ray epilation, using either a 
4 or a 5 circular fields method. The hair falls after 3 weeks, when examinatioa 
under Wood’s liglit will reveal any affected hairs that may remain. These can be 
removed gently with epilation forceps. In the epilating stage a fungistatic oinfinent, 
for example Whitfield’s, should be applied and the falbng hair burned. Epilation by 
thallium acetate (8 mg. per kg. of bwv weight) in a single dose is too dangerous a 
method and has been practically abandoned, death having occurred from accidental 
overdosage. 


EAUER FORMS OF 3CA1.F RINGWORM 
La^e spore ringworms of various ^es may affect the scalp. They include two 
forms contracted from animals, T, mmtagrophyta from domestic or larm animals, 
and T. disemda from cattle. Both are ectothriz forms. In the former, filaments and 
spores are seen around the hairs : in the latter, large spores. Four endothm forms, 
all of human origin, include T. tonsuranj, T. tulphtireumy T, violaeeum and T, sekotn- 
leini (favus). None of these forms of scalp ruigivorm causes fluorescence under 
Wood's light, except favus, which gives a pale bluish-green fluorescence throughout 
the length of the hairs which often remain unbroken. 

Microscopically the endothriz ringworms show filaments and spores within the 
hair shafts. Favus may be recogms^lc at this stage by its polymorphic filaments 
and oval spores, with areas having the appearance of air spaces witiiin the shafts. 

Clinically the trichophyta of animal origin usually cause kerion but the endothm 
forms cause much less violent reactions, perhaps some scattered broken hairs wi^ 
tiiLck scurf ; with T. violaeeum the ^irs break off flush with the surface of the skin 
(black dot ringivorm), giving an appearance that can easily be confused with alopena 
areata. Microscopy after careful removal of a hair, reveals the fungia as mycelial 
threads and oval segments. Favra may resemble infective dermatitis, mousey- 
smelling, yellow, scutuliform scales may be present, or in long-standing cases where 
the sca^ has been kept clean it may present as a slowly extenihng dcatncial alopeda. 
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Favus may also affect the glabrous sWn with scutuliform lesions in which bright-yellow 
cups form massive crusts, and it may cause nail deformity. Favus is usually acquired 
in childhood but it persists into adult life if untreated. 

Treatment of scalp trichophyta depends on their natures. With the animal 
ectothrix berionic forms, manud epilation folloaved by the application of Whitfield’s 
ointment or magenta paint usually suffices. It is ^vise to give warning of the proba- 
bility of some 'degree of scarring. The bo^gy swelling of kerion should not be incised. 

In the endothrix forms X-ray eptlanon is usually necessary. With favus it is 
important to examine all child contacts under Wood’s fight, to find if any clinically 
undetectable early cases exist. 


TINEA BARB.® 

Ring\Yorm of the beard is nearly alwaj-s caused by T. mentagropf^ies or T. discoides 
infections of animal source ; hence it is found mostly amongst grooms and farm 
workers. It presents as irregular areas of follicular papulo-pustulation in the beard 
area, with tansidcrable perifollicular swelling which gives rise to the 6g-fike nodular 
appearance of mycotic sycosis. Microscopy of an extracted hair often fails to reveal 
the fungus because of a secondary coccal infection, as in kerion celsi. 

Treatment is by manual epilation and tlic use of fungistatics, for example Whit- 
field's ointment or Castellani's paint. X-ray exposures of ISO r up to four times 
at weekly intcri’aU may be usca to diminish the s^veIItng and tendency to keloid 
formation. 


TINEA GLADUOSA 

Tinea of the glabrous skin may be classified for clinical purposes as : tinea drdnata 
of body and limbs ; tinea a-rilla: ee cruris and tinea pedis. 


TINEA CmCINATA 

This form of ringts'orm affects children or adults and may be due to mictoaporon 
or trichophyton. T^e former may occur in children with tinea capitis due to M. 
canis, or in adults coming into contact with them. 'The latter may be of human or 
animal source. In nearly all forms tlic infection spreads peripherally and heals 
centrally with the result that the early macular or papulo-vcsicular lesion becomes a 
ring with a scaly or vesicular border and a central zone of normal or discoloured 
skin. In infections by T. discoides cattle ringworm ") groups of papulo-pustules 
occur on the forearms or on the backs of the hands; but the endothrix trichophytons 
tend to form la^e rings. 

Diagnosis is from pityriasis rosea, patchy infective (" seborrhceic ”) dermatitis, 
nummular eczema. 

Pityriasis rosea begins with a herald patch followed by a general eruption, but 
microscopy reveals no fungus. 

Discoid infective dermatitis has greasy scales, a sweat area distribution and signs 
of infective dermatitis elsewhere. 

Nummular eczema presents witli papulo-vcsicuIar disks on the forearms and hands, 
calves and feet. 

Treatment. — ^Tinca cirdnata is usually eliminate^ easily with fungistatic agents 
8uch as Whitfield’s ointment, magenta paint or weak tincture of iodine. If the patient 
is a child, it is important to examine the scalp under Wood’s light even in the absence 
of clinical evidena of involvement of the scalp. 

In die pustular form, it is advisable to cany out manual removal of any hairs 
present. 
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TINEA AXILLARIS ET CRURIS 

This presents as extensive areas of erythema in the flexures, vviih festooned polj. 
cyclic edges showing some scaltness or slight vesiculation, from which roycehum 
can be recovered. The anal region, the perineum, the scrotum and the buttocks mj 
be affected as well as the genito-crural folds. The responsible organism is usuallj 
either T. rvbrum or Epidemophyton floccosum', cither may also affect the hands, feet 
and nails, but E. floccosum does not affect the hair. 

Diagnosis. — In infective dermatitis of the flexures there are numerous foliicuUt 
erythematous “ satellite ” lesions. In ringworm of the axilla and groins (caema 
marginatum) these are not present. In doubtful cases microscopy should make lt« 
diagnosis dear. In flexural dermatitis due to hsemolytic streptococci the intensity 
of inflammation is much greater and in monilial dermatitis the white, sodden epidermu 
oVeriying the moist, reddened surface with fissuring in the depths of the folas maits 
tlie diagnosis clear. Contact dermatitis due to textiles is recognised by its preference 
for the folds of the axillae rather than their domes. 

TINEA PEDIS 

This is usually due to T. mentagrophytes, T. nhrutn or E. floccosum. Cultural 
differentiation is Important because eradication of T. nhfum is a far more iflfficdt 
matter tlian eradication of T. mentagrophyies or E. floccosum. 

Etiology. — Foot ringworm is most easily spread where people mix in bare feet; 
hence Us designation " AtSdete’s Foot”. Sports clubs, 8v.imming baths and bath* 
rooms arc probably the commonest sources of contagion but individual susceptibility, 
because of hyperidrosls, crowded toes and minor foot deformities, is also important. 
Other factors include climatic and working conditions of heat and humidity, and faulty 
footnear, in particular thick socks and impervious footwear. 

Clinical Picture. — On the inner surface of the foot, spreading on to the^ sole, 
groups of vesicles are present of %'arious sizes and of skin colour. Secondary infec- 
tion may cause opalescence of the vesicles. The eruption is usually somewhat asym- 
metrical. Other parts of the sole may be infected, especially the flexures and clefts 
of the toes, but when the only physical sign is white, sodden skin, with Assuring of 
the fourth toe clefts, monilial mtertriginous dermatitis is a more likely diagnosis. 

In the presence of secondary infection or over-treatment, a secondary eruption 
(mycide) of vesicles often develops symmetrically on the hands and feet. These 
vesicles do not contain fungus and the hand condition is in no way contagious. lafec- 
tion may, however, spread to the nails of hands and feet. 

T. rubrum infections behave in a different fashion. It is not unusual to find 
simultaneous infection of the hands, feet, nails and grains. The hands and feet 
usually show a diffuse, fine peeling and some redness only, perhaps with hyperkera- 
tosis and fissuring but without vesiculation; often the condition is tinilatera. Oct 
or more nails may be affected as well. On the calves there may be discrete deep 
follicular lesions resembling a deep coccal folliculitis, tuberculide or Ci'en eiytlienia 
nodosum. 

Diagnosis. — Microscopic confirmation by removing the roofs of suspected vesicles 
is essential if errors are to be avoided, as a very sinukr, if not identical picture can 
arise in pompholyx (dysidrosts) and in contact dermatitis. Contact eczematous 
dermatitis of the feet usually arises on the dorsa but may itself be due to over-treat- 
ment of tinea pedis. Tinea pedis is often asymmetrical whereas pompholyx is sym- 
metrical. Sodden toe clefts may be due to excessive sweating and maceration or to 
monilial infection. 

Pustular psoriasis of the feet presents as reddened areas ivith excessive scaling and 
brown ” pustules ” which are sterile on culture and microscopically show no fungus. 

Treatment. — ^Footwear should be wdl lilting ; sodis should be of cotton and 
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changed daily, or a fresh pair of white cortM in^socks can be worn each day. Sponge- 
rubber soles should not be worn. The feet should be washed twice a day and magenta 
paint applied at night and 3 per cent, salicylic arid powder liberally shaken into the 
socks and between the toes each morning. Mercurial fungicides are liable to sensitise 
the skin, and zinc undccyicnate is relatively ineffective. Whitfield’s ointment u some- 
times useful, or 1 per cent, silver nitrate lotion. If any secondary infection is present 
foot soaks in potassium permanganate 1 in 6000 for 10 minutes twice a day are useful. 

TINEA UNGUIUM 

Ringworm of the nails may be due to trichophyton or epidermophyton. It 
may pick out one nail, one hand or foot, or both. It is unusual for all the nails to 
be affected and tlje distribution is usually asymmetrical. 

Clinical Picture. — ^Thc nails are usually affected from their free edges and 
become grey or brown, thickened, rough, dull, friable and honeycomb-like. They 
arc sometimes easily shed. To make a microscopic examination for fungus a micro- 
scope slide is used ; by scraping with its edge, fine flakes of nail can he detached. 
The more superficial ones are discarded; the deeper ones are caught on another 
slide, covered mth potassium hydroxide and a cover-slip, and heated to hasten the 
keratolytic action of the potassium hydroxide. It is usually easy to find mycelium 
by tltis method but subsequent attempts at culture often fail. 

Diagnosia. — Ringworm of the nails has to be differentiated from psoriasis, 
eczema, syphilis and nail dystrophies. Psoriasis usually affects many nails in sym- 
metrical fashion. Thtmble-like pitting may be present or the nails may be thickened 
and yellow. In tinea unguium there may he only one or two nails affected and the 
discoloration is dirty grey rather tlian yellow. Microscopic examination for mycelial 
filaments is the dcclaing method in doubtful cases, In addition to the presence or 
absence of psoriasis or fungous disease el$e%vhere. Paronychia is rarely caused by 
pathogenic tungi but often m part due to monilial infection. 

Treatment.— The eradication of fungous infections of the nails is very difficult 
and success is exceptional. Removal of the nail plates and the application of fungi- 
cides to the nail oed is usually follovied by recurrence. X-ray exposures and 
thorium-X applications have sometimes been reported to give partiaf success, t/sefut 
local applications include ammontated silver nitrate, ^ per cent, ditliranol ointment 
and zinc undecylenatc ointment ; but the most that can be said for each and all of 
Uiese b that they may help to check the spread of the dbease on the sufferer and to 
others. It is important to treat concurrently any skin areas involved. 

MONILIAL INFECTIONS 

UTonilta (Candida) albicans may affect the mucos® and skin in several ways ; 
monilial stomatitis (thrush), monili^ vulvovaginitis, monilial intertriginous dermatitis, 
monilial paronychia. 

Monilial stomatilis occurs as thrush in infants, with white, easily detached shreds 
overlying the mucoate. In adults monilial stomatitis may follow' the use of anti- 
biotics which disturb the flora of the mouth- 

Angular stomatitis is sometimes infected with monilla. 

Monilial vidvovapnitis b a cause of pruritus vulvse and usually presents as a shiny 
flexural erythema with a heaping up of white sodden epidermis at the margin. 

Monilial jUxural dermatitis has a similar appearance at other sites, chiefly under 
pendulous breasts or abdominal folds, at the umbilicus, at axUlary and cenhocrural 
flexures and between the fingers in the form known as erofio interdigilcuis mycotica. 
It is a common cause of sodden skin in the toe clefts. 

In all Uiese forms of monilial dermatitis it b important to test the urine for sugar 
and to look for evidence of nutritional dcfidency. 
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Monilia} paronychia . — The cause of dironic paronychia is a break in the epidemul 
barrier due to the effects of alkalis, detei^eats, cuticle removers or excessive manicui* 
ms. Once tills barrier is broken down. Staphylococcus saprothyiicus and jeaas 
gain access to the folds and cause a low-grade inflammation. If tlie hands are repeat- 
edly immersed in alkaline solutions or if they are exposed to beer, as with barmaids 
cleaning up bar counters, conditions are rendered ideal for the infection to develop. 

Treatment of monlibl infections consists of attention to the'general hcalm; 
attention to the local anatomical condition predisposing to this infection ; and the 
application of fungicides. 

Unbalanced nutrition, obesity and any associated diabetes must be controlled. 
Opposing skin fol^ should be prevented from rubbing against one another by means 
of suitable dressings, up-lift brassieres and abdominal supports, well-fitting socb 
and shoes. The affected areas should be kept clean with an unscented toilet soap 
and after its use a talcum dusting powder should be liberally applied to the lea 
active areas and magenta paint to the more active ones. To any fissures in the depths 
of the folds a 2 per cent, solution of silver nitrate applied daily by an orange stick 
is usually eff^ective. 

MoniUal paronyclua can only be relieved with full co-operation on the patient's 
part. Wet work must be kept to a minimum and the handling of soda, alkaline soaps 
and detergents is forbidden, hfagenta paint is allowed to trickle under the nsH 
folds by means of a camel-hair brush- X-ray exposures to the folds (150 r) neeUy 
or fortnightly on up to four occasions arc often invaluable in encouraging the re- 
growth of the epidermis over the proximal parts of the nail plates. After cute, 
patient must be reminded of the p^ibiUty of recurrence and advised to take espedal 
care to avoid the knotvn hazards. 

TINEA VERSICOLOR 

Malassezia {tnierosporon) furfur is the organism responsible for this condition, 
which presents as brown, slightly scaly plaques on the body and to a lesser degree 
on the limbs, If the skin h^ been exposed to sunlight the affected areas may be 
paler than the normal areas adjoining (adiromia parasitica). The affected areas are 
also pale in coloured people. 

Diagnosis. — In tinea versicolor in the white man, the brown areas are “ islands ' 
in a “ sea ” of white and the edges of the brown are convex. In vitiligo the convey 
applies. In tinea versicolor there is slight scaling, made more apparent by scraping 
the edge of brown. Microscopic examination of these scales reveals fragments of 
mycelium and many spores, sometimes in clusters resembling bunches of grapes. 
This fungus will not grow on artifidal media. Another diagnostic feature is a golden 
fluorescence when the patient is e^unined under Wood’s light. 

Treatment. — Tinea versicolor is encouraged by hyperidrosis or sweat retention : 
hence it is wise to look for any tuberculous or other condition which might be respon- 
sible for the sweating. InsuSdent bathing and the wearing of the same thick woollen 
underclothing day and night map be to blame. Bad habits of this sort must be 
corrected and porous underdotbmg worn and changed daily if the condition is to 
be cured. The application of 10 per cent, sodium thiosulphate is effective ; or the 
3 per cent, ointment of sulphur and salicylic add may be applied. Treatment shonlo 
be continued for 2 weeks after apparent cure. The bed linen and underclothes 
should be disinfected by laundering, 

LEPOTHRIX (TRICHO-MYCOSIS AXILLARIS) 

Tills is a fungous infection around hairs in the axiihe, produdng dark-reddish 
concretions and caused by Nocardia tenuis in symbiosis with a coccus which forms 
red, yellow or bladi pigment. 
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Treatment consists of shaving followed by the application of cahmuie lotion 
with 2 per cent, of sulphur. 


MYCIDES 

These may take the form of vcsiculation of the hands (pompholyx) or lichenoid, 
homy, follicular papules in groups on the trunk (Uchen trichophytide). Erythematous, 
urticarial, erythema multiforme and erythema nodosum types have been described. 

Treatment is by bland local applications while the primary focus is being got 
under control. 


DEEP FUNGOUS INFECTIONS 
These conditions are rare in Great Britain. 

SPOROTRICHOSIS 

This is caused by accidental ioocularion with Sporotrichum schencki, a plant sapro- 

E hytc. Infection usually takes place through the hand or forearm and vegetable 
andters or persons attending to animals arc most likely to be affected. There is a 
primary lesion at the portal of entry, an ascending lymphangitis and chains of nodules 
which break do^vn and suppurate along the course of the lymphatics. 

Clinical Picture. — There may be cutaneous, mucosal or systemic manifestations. 
There may be a chancre-like lesion with lymphanptis and lymphadenitis and multiple 
subcutaneous cold abscesses which break dorvn to form gummatous or ecthymatous 
ulcers with little or no pain. Apart from the skin, cold abscesses may form in the 
mucoss, muscles, lymph nodes, joints, bones, epididymis, lungs, gastro-intestinal 
tract or the central nervous system. 

Diagnosis is from late si^hilis, halogen eruptions, other fungous infections and 
the primary tuberculous comple.v. The lymphauc spread is t^ical of sporotrichosis. 
Sypnilitic gummata are usually single or few In number. The primary tuberculous 
complex has a portal of entry and an ulcerated lymph node draining it, but not chains 
of ulcers along the lymphatics as in sporotrichosis. Halogen eruptions may be 
granulomatous and ulcerative but are usually symmetrical and do not have a distribu- 
tion corresponding to a lymph drainage area. In sporotrichosis there are multiple 
lesions in lymphatic distribution with little constitutional disturbance. 

Treatment. — Potassium iodide in ascending dosage up to the limits of toleration 
usually brings about a steady resolution. 

BLASTOMYCOSIS (GILCHRIST'S DISEASE) 

J/j the localised form of fhis infectioa with SJas/iaaj>eet derswii^h, papuJo- 
pustulation goes on to the formation of large ulcers bordered by papillomatous vege- 
tations and with discharging sinuses and epidermal bridges. The proliferation of 
the epidermis may be so marked as to resemble epithelioma (pseudo-epitheliomatous 
hyperplasia). In the systemic form the lungs are most commonly affected but no 
organ is immune. 

Course and Prognosis. — ^The condition is benign but chronic. 

Diagnosis is from syphilis, sporotrichosis, halo^n granulomata, vegetating pyo- 
derma, tuberculosis verrucosa cutis and epithelioma. Repeated microscopic and 
cultural search may be necessary before the budding yeast fungus U demonstrated. 
The histology resembles tuberculosis but with blastomyccs in the centre of a nodule. 

Treatment is by thorough curettage and cautery of the extending hyperplastic 
edge. X-ray therapy is usu^ly ineffective. Potassium iodide in large doses should 
be given a trial. 
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ACTINOMYCOSIS 

This condition is due to bacteria-Uke fimgi of genera Nocardia, Actinomyces ct 
Streptothxix. The cutaneous form (cervico-fadal) causes dcnnal infiltration leading 
to indurated irregular subcutaneous noduUtion going on to ulceration, vdth sinusts 
from which seropunilent or sanguineous fluid, containing sulphur-yellow granules, 
is discharged. Further nodules form nearby with boardlike hardness. The slda 
may also be involved secondarily from deeper involvement in the mouth, thorn or 
abdomen. The tongue, lungs, intestines, urinary tract, female genitalia or bone 
may be affected. 

Histology. — h granule consists of one or more colonics, each of which has mycel- 
lium and pigment granules in the central zone and club-shaped organisms in palisade 
arrangement at the periphery. The branching byph® are Gram-positive. 

Course and Prognosis. — The course is slow, the malady sometimes persisting 
for up to 10 years. 

Diagnosis from syphilis, sporotrichosis, scrofuloderma and carcinoma Is made 
from a consideration of the clinical, bacteriological and histological flndings 

Treatment is by pemdllin or other antibiotic. Surgery and X-irradiaiion may also 
be of value. 


CUTANEOUS TUBERCULOSIS 

The thin may be invaded by tubercle bacilli or It may be the site of reactions^ 
hypersensitivity to these organisms (tuberculides). When the skin is invaded by 
tuberde bacilli its manner of response depends on the immunological state of the 
host at the time. If the individual has suffered no previous tuberculous infection 
at any site, the Mantoux reaction is nemtive (primary anctgy) and the response will 
be the primary tuberculous complex : but if there has been a previous tuberculous 
infection in the skin or elsewhere, and the Mantoux reaction is positive, the response 
will be lupus vulgaris (normergy). It is believed that if a secondary anergy develops, 
any subsequent tuberculous injection causes the condition known as sartoidMis, 
although this reaction may also be non-tuberculous. Some individuals develop an 
excessive sensitivity to tuberculin. In them, tuberculous infection at any site may 
be followed by some form of tuberculide (hyperergy). 

THE PRIMARY TUBERCULOUS COMPLEX IN THE SKIN 

This consists of a tuberculous chancre on some exposed part of the body such 
as the face, eye, hands or knees, and enlargement of lymph node draining the 
area. The chancre resembles a boil, but instead of suppurating >t persists as z ousted 
indurated patch with a little bloodstained discharge. The lymph node draining the 
site enlaiges, softens and breaks down through the skin, leaving an irre^Iar scar. 
Subsequently the primary ehanae slowly he^s up, or it may form the focus from 
which a patch of lupus vulgaris develops. The Mantoux reaction changes from nega- 
tive to jrositivc with the development of the primary complex. 

Diagnosis has to be made from a lovv-grade coccal infection. 

LUPUS VULGARIS 

Etiology and Pathology’. — Infection of the skin causing lupus vulgaris may 
take place by inoailation, by lymphatic spread, by the breaking down of some under- 
lying tuberculous foais or by tlie blood-stream. Either human or bovine baalii 
may be responsible. 
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Inoculation through the skin may happen when contaminated dust is accidentally 
abraded into the skin, as when an infant crawls on the floor in a house in which there 
is a patient with open pulmonary tuberculosis. Lupus most commonly begins in 
the first decade but occasionally starts much later in life. The face, particularly 
around the orifices, is the commonest site of infection but the elbows, hands, knees, 
buttocks and perianal region are other relatively common sites. Local spread then 
proceeds by the lymphatic channels or these vessels may be the route by which an 
infection primarily infecting the nose reaches the skin. Involvement of the skin by 
spread from underlying tuberculous foci fates place in scrofuloderma (King’s Evil) 
from the breaking dcwn of cervical tuberculous lymph nodes; also from sinuses 
draining tuberculous kidnej^, bones and joints. Spread by the blood-stream only 
occurs in states of extreme debility, which may arise with measles or pertussis. In 
this form, multiple fod may occur on widely separated parts of the skin. In its extreme 
form of severity, blood dissemination causes the rare and often fatal condition of 
tuberculosis cutis miliaris acuta or lupus mfliaris, in which the multiple miliary areas 
of tuberculosis are only the outward signs of a miliary tuberculosis of interna! organs. 

Typical '* tuberdes " are seen in the dermis, with round cells surrounding a zone 
of epithelioid and giant cell histiocytes. There is considerable disruption of collagen 
with a variable amount of fibrous tissue formation. Secondary epidermal changes 
may include atrophy and a patchy parakeratosis, but at some sites, for example, the 
hands and buttocks, warty thickening may occur (lupus verrucosus). 

Clinical Picture. — The nodule of iupus vulgaris is a flat, semitranslucent area 
with slight scahng— the “ apple-jcUy ” nodule described by Jonathan Hutchinson. 
Subsequently the lesion may have exudative or fibrotic characters. In the former, 
there is some swelling and redness and no tendency to heal spontaneously ; ulceration 
may occur. In the flbrotic form, the lesions are not raised and tdeeration does not 
occur but the lesions tend to heal in places with much scarring, only to break out 
once more here or elsewhere. As a result, multiple foci of activity may remain 
amongst extensive areas of scarring. 

Lupus around the nose and mouth is often complicated by mucosal lupus in the 
nose or on the gums, cheek, tongue, palate, pharynx or larynx. Mucosal lesions are 
different from the cutaneous ones, being dusky, granular infiltrations which bleed 
easily. 

Lupus vulgaris may destroy cartilage but not bone. The resultant deformities 
that may arise include simian or parrot-blH deformities of the nose, due to destruction 
of the ms and septum respectively, septal perforation and stenosis or occlusion of 
the anterior nares. The mouth may be narrowed by scarring (microstomia) or the 
upper hp may be retracted, permanently exposing the gums. Contracture of scarring 
below the eye often causes ectropion. The pinnre may be destroyed, irregularly or 
completely, or they may, as a result of the inflammatory process, become adherent 
to the skull. Some of these deformities are in part due to secondary infection or to 
the use of caustics and X-rays in treatment. Lesions on the limbs and body may 
be very extensive. Ulceration may be followed fay scarring and contractures or 
lymphatic obstruction may lead to elephantiasis. 

Complications of lupus include secondary infection, particularly in the nose, 
contractures, elephantiasis and the development of keratoses and prickle cell carcinoma. 
This is particularly likely to happen in patients who have received X-ray treatment 
for the lupus, but it may also occur in patients who have had much treatment by 
ultra-violet irradiation and other locally destructive procedures. 

Lupus vulgaris may be associated with phlyctenular keratitis, tuberculosis of the 
upper respiratory tract, of bones. Joints or ludneys and, rarely, of the lungs. 

Diagnosis. — ^The earliest lesions may resemble moles, but on diascopy (inspec- 
tion through a piece of glass firmly appliea to the skin) it is clear that the brown colour 
is due to an exudative process and of apple-jelly appearance, whereas with moles and 
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freckles it is duller and wthout transluccncy. More advanced lesions have to be 
differentiated from syphilis, tuberculoid leprosy, sarcoidosis, lu^us erythtmatosiB, 
lupoxcl sycosis and rodent ulcers. lAipus vulgaris usually starts in the fini decade, 
affects skin and cartilage and takes years to develop, showing characteristic antile- 
jelly nodules. Syphilitic gummata develop much more rapidly, usually in the 35 to 
SO age group, and may ulcerate and destroy in weeks or montJjs to an extent that 
would me lupus several years. Bone may be destroyed as well as cartilage and skin, 
and it is not unusual for a gumma to form deeply and to ulcerate rapidly with the 
formation of a large cavity perhaps involving the maxilla. Tuberculoid leprosy nay 
closely mimic lupus but there is amcsriiesla to light touch, and heat and coli^; the 
nerves in the area may be thickened and tender and the parient has lived in an a:ei 
of endemic leprosy. 

Sarcoidosis presents as raised, pinkish-yellow, translucent nodules about the lice 
or on the shoulders and arms, or as indurated eryt^matous lesions on the legs. 
Histological study may be necessary in the differentiation. 

Lupus erythematosus is often symmetrical and involves the “bat's wing" area 
of the face, the scalp (which is seldom affected by l>^us vulgaris), the vennllim 
surface of the Ups ana perhaps the backs of the fingers. There is redness with follicular 
plugging, scaling and central atrophic scarring but without apple-jelly nodulalion. 
A very important differential point from lupus vulgaris is that lupus erythematraus 
never involves cartilage, so that no matter how long it has been present there is no 
serious defonnity of nose or cars, and no loss of tissue other than the skin. 

Rodent ulcer may be simulated by ulcerated lupus but it has a hard pearly edge, 
whereas ulcerated lupus is ragged. Lupus vulgaris may be complicated I 7 squamous 
cell epithelioma. 

Ancillary aids to differential diagnosis include biopsy, the Wassermann reactioa, 
the Mantoux reaction, the Kvetm test and the lepromin test 

Treatment of lupus has been revolutionised in the last few years. Isontazid ia 
a dose of 300 to 400 mg. a day leads to disappearance of the nodules and of scaling 
within 2 to 6 months, almost without exception. Time alone can tell of the per* 
manency of this effect because with all treatments of lupus vulgaris " cure " can 
only be considered a possibility after 5 years’ uninterrupted clinic clearance. In 
the present state of knowledge, a course of 6 to 12 montns seems necessary. Theic 
is no evidence of the development of drug-resistant organisms. Toxic reactions are 
slight and rare. Histologically the nodules gradually become nonspecific and finally 
disappear. Under an " umbrella’’ of isoniazid it is possible to-day for the surgeon 
to cany out plastic repairs with far greater confidence than in the past. 

Calciferol either by local injection (300,000 units once a fortnight) or orally 
(150,000 units daily) is also effective, but in a different way. The Iwions at fint 
become worse, redder and more swollen, then become less conspicuous with much 
fibrosis. Histologically the tubercles remain but they are surrounded by an increased 
fibroblastic and fibrotic reaction. Toxicity U a far greater hazard with calciferol. 
The urine should be tested fortnightly and blood urea estimations carried out. If 
the blood urea rises above 70 mg. per 100 ml. it is adrisable to suspend the treatment 
Early symptoms of intoxication are euphoria, capricious appetite, vomiting, diarrhea 
or constipation, headaches and vertigo. 

The general health, domestic and occupational aurtoundings, and nutrition of the 
lupus patient should always receive attention. The diet should include ample milk, 
butter and eggs. Coexistent tuberculoris in other organs is not uncommon, particu- 
larly in lymph nodes, bones, joints and kidneys ; rarely in the lungs. 

Before the introduction of calciferol and isoniazid, the local treatment of lupus 
vulgaris mainly consisted of destructive measures, witli the Finsen-Lomholt lamp, 
the Kromayer lamp and by chemical dustics such as the acid nitrate of mercury. 
General ultra-violet irradiation is also valuable. It has an unexplained “ tonic ’ 
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effect as well as helping by the formation of Titamin D in the skin. Light treatment 
still has its uses to-day when dealing with solitary resistant fod, for much a course 
of isoniazid may be considered unjustifiable. 

LUPUS VERRUCOSUS (TUBERCULOSIS VERRUCOSA CUTIS) ' 

This is usually due to inoculation from mthout. It most Mtmnonly occurs on 
the hands or buttocks as a violaceous, warty excrescence with a reddish halo and a 
sero-purulent discharge. One form of h is the verruca necrogenica, the anatomical 
tubercle or post-mortem wart, acquired from a human or bovine cadaver, but the 
infection can also occur from a patients own tuberculous sputum. The lesions may 
be secondarily infected but they do not ulcerate. Dissemination of tubercle faadlu 
may occur from them through the lymphatics to lymph nodes and the blood-stream. 
The histological appearance is of a nonspedfic inflammatory reaction with overlying 
papillomatosis : or there may be a tuberculoid appearance. 

Diagnosis is from warts, lichen planus verrucosus, syphilis, vegetating pyoderma 
and blastomycosis. Warts do not snow dusky disailoration. Lichen planus verru- 
cosus usually occurs on the shins or on the forearms, and itches intensely. Syphilis 
is mudi more actively inflammatory than the indolent lupus verrucosus. Vegetating 
pyoderma and blastomycosis can only be differentiated by histological and cultur^ 
methods. 

Treatment is by surgical excision, curettage and cautery, or by oral treatment 
with isoniazid. 

TUBERCULOSIS COLLIQUATIVA (SCROFULODERMA) 

This is tuberculosis of the skin sccoodajry to tuberculosis of underlying lymph 
nodes, joints or bones, 

CUmcal Picture.— The commonest form Is in the neck, second^ to tuberculous 
cervical adenitis. Subcutaneous nodules become attached to the skin which becomes 
dusl^ and indurated ; finally the mass breaks down and a crusted sinus h e:tposed, 
or ragged, undermined ulcers form with intercommunicating sinuses. When the 
condition heals, irregular scarring is left. 

Diagnosis from syphilis, actmomycosis and sporotrichosis is on cffnieal grounds 
and by cultural, serological and liistological methods. 

Treatment is by attention to good feeding, housing and fresh air, general ultra- 
violet irradiation and isoniazid by mouth 300 to 400 mg. daily. Surgical intervention 
is sometimes necessary. 

TUBERCULOSIS CUTIS ORIFICIALIS 

This is a form of painful tuberculous ulrxration in or around the orifices, usually 
secondary to tuberculosis of internal organs; tirus tuberculous ulcers of the nose, 
palate, tongue, floor of mouth or the lips arise from infection by sputum from a pul- 
monary or lai^gcal focus ; ulceration of the external genitalia in both sexes may 
occur from tuberculosis of the genital or urinary tracts. Perianal ulcers may occur 
in persons with intestinal tuberculosis. The ulcers are painful, shallow and ragged, 
Viith undermined edges and dirty grey bases from which there is a mucopurulent 
secretion. 

Diagnosis is from chancre, epithelioma or chancroid, by bacteriological examina- 
tion from the base of the ulcer. 

Treatment is by electro-cautery or chenucal cautery witli add nitrate of mercury, 
and with isoniazid by mouth. 

TUBERCULIDES 

These arc skin reactions which are due to hypersensitivity (hypere^) to tuber- 
culin. In some fonns th^ relationship is dearly established ; in otiiers it is suspected 
but not proven. 
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ERyTHEMA NODOSUM 

This is a nonspecific reaction of hypodermal vascular hypersensitivity, one of 
the causes of which is a recently developed tuberculin hyperergy (see Erythema 
Nodosum). 

ERYTHEMA INOURATUM 

Erythema inducatum or Bazin’s disease is a condition of dusky, painful noduladon 
on the lower halves of the legs of young women with pemiotic “ billiard table” 
legs. A faulty peripheral ctrcmation seems to predispose to this malady which is 
rarely, if ever, seen in males or in women with an efficient peripheral dxculadoa. 
The indurated areas are painful and tender and may break down and form ragged 
ulcers with undermined edges : scconda^ coccal infection may follow. The malady 
is usually bilateral. The Mantou* reaction may be hyperergic, notmergic or hypo* 
ergic. 

Pathology. — There is a heavy infiltrate in the hypodcrm replacing the fat. The 
infiltrate also irvvolves the deeper parts of the dermis. It may be specifically tuber- 
culoid in some areas and nonspecific in others. The vessels show marked proliferative 
changes, and obliterative thromboses are seen- Cascating necrosis may extend up- 
wards from the hypodetm and lead to ulceration. 

Clinical Picture. — The bluish calves show in their lower thirds, on their postero- 
medial and postero-l-iteral aspects, irregular, hard, dusky, painful, plaquc-likc nodulj- 
tions, which often necrose centrally and leave depressed scars. There may be no 
other sign of tuberculosis or there may be a history of a pulmonary infection or of 
the presence of tuberculides elsewhere, for example of the papulonecrotic variety. 

Course and Prognosis.— The changes m the hypoderm are, to some extent, 
irreversible, and some degree of scarring w inevitable. 

Diagnosis is from subcutaneous (Daricr-Roussy) sarcoids, erythema ioduratuia 
of Whitfield and syphilitic gumroata. In sarcoidosis there are often other lesions 
elsewhere an the slun and ulceration is unusual. In Whitfield’s erythema indurat^ 
middle-aged women are mostly affected and the lesions are multiple. Syphilitic 
gummata are painless, often single, ham-coloutcd, serpiginous, “ punched-out' 
ulcers. 

Treatment is by elastic supports; good food, housing and fresh air; general 
ultra-violet irradiation (provided there is no pulmonary focus) and isoniazid 300 mg. 
daily. Calciferol is contraindicated. It may cause rapid softening of the lesions 
and extensive ulceration, or an outcrop of papulonecrotic tuberculides. Ulcerated 
lesions may need appropriate antibiotics to control secondary infection ; apart from 
this they should be treated in the same way as hypostatic ulcers [q.v.). 


LICHEN SCROrOLOSORUM 

This is a rare form of tuberculide, consisting of lichenoid papules, which usua% 
occurs in children with tuberculous lymph nodes, bones or joints. 

Clinical Picture. — There arc brownish-red, lichenoid, follicular papules scattered 
or grouped in circles, sometimes with a spiny tip, slight scaling, crusting or even 
pustulation. The lesions mostly appear on the trunk and there is slight itching. 
The Mantoux reaction is strongly positive. 

Diagnosis is from lichen planus. This is rare in children and usually causes 
severe itching. The lesions are violaceous, polygonal papules with a wa:ty surface. 
In doubtful cases the histology is diagnostic, the papules of lichen scrofulosorum 
having a tuberculoid structure. 

Treatment is of the underlying tober^ous condition. 
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ACNE 6CROFULOSORUM 

This also affects children and adolescents who have some form of tuberculosis 
elsewhere. The lesions especially appear on tlie buttocks and thiglia ; they are red, 
acuminate, folUcular papules and pustules. The Mantoux reaction is positive. 

Diagnosis from staphylococcal folliculitis is by the more prolonged course of 
the tuberculous lesions, and their ladt of response to antibiotics. 

Treatment is of the primary condition, and general measures to raise the resistance. 

PAPULONECROTIC TUBERCULIDES 

Papulonecrotic tuberculides have various forms and distributions : some arc truly 
tuberculous hut others may in fact be virides. Superficial forms have been call^ 
follicles ”, deeper ones " acnitis*’. Papulonecrotic tuberculides of the extremities 
consist of discrete, inflamed p^ulcs which undergo central necrosis, ulcerate, form 
scabs and heal ivith scarring. They occur on the extensor aspects of the forearms and 
legs, and on the backs of the hands and feet. The whole process may take some 
S weeks but there may be successive crops. The Mantoux rc.i«ioij may be rormcrgic 
or hypocrgic. 

Lupus miliaris disseminatus faciei consists of multiple, pinhead sbed, flat, discrete, 
Ecmitranslucent lesions which occur symmetrically on the posterior halves of the 
cheeks. They are probably tuberculous, the Mantoux reaction being strongly positive, 

ACNE AOMIHATA 

This is a condition in which acneiform, a^lC'jeUy>like nodules occur on the nose, 
eyelids and face, often grouped together. They may also occur on the genitalia. 
ACttr a variable persistence they* may disappear, with slight pock*like scarring. The 
Maatoux reaction is usually hypo- or anergic and the condition is not proven to be 
tuberculous : it may be of virus origin (sec Acneiform Eruptions). 

ROSACEOUS TUDERCULIDE OP LEWANDOW5KY 

Tills condition of translucent, pink papules on the forehead, cheeks and chin 
resembles rosacea. TTie Mantoux reaction is strongly positive. It may be a tuber- 
culide localised by a rosaceous circulation. 

Histopathology of the Tuberculides. — All these lesions show a tuberculoid 
structure, but this docs not of necessity prove a tuberculous aetiology. A tuberculoid 
structure is often seen in acne vulgaris and in rosacea. 

SAnCOlDOSIS (BENIGN LYMPHOGRANULOMATOSIS) 

This is an infiltrative and nodular disease affecting the skin and internal oi^ans. 

Etiology and Pathology. — Controversy persists as to the cause of sarcoidosis. 
It appears to be an unusual type of reaction to the tubercle bacillus ; but it may 
also occur in relationship to leprosy, syphilis, foreign bodies, or beryllium. The 
Mantoux reaction is negative, an acquired auergy to tuberculin ; it is probable that 
this anergy is sometimes more general. 

Histologically there ate ” naked tubercles ”, well-defined concentric aggregates 
of epithelioid cells without any necrosis orniarited surrounding inflammatory reaction. 
There may be a few giant cells. Tubercle bacilli cannot be found. In older nodules 
fibrosis predominates. 

Clinical Picture. — Most patients are imddle-aged adults, women more often 
than men. There is often very little disturbance of general health but there may be 
slight pyrexia. Sarcoidosis has extremely variable cutaneous manifestations. There 
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may be raised, dome-shaped nodules wth an apple-jelly appearance on dbscopy, 
or more deeply situated lesions causing purplish or skin-coloured opaauc nodules 
or plaques, with fine vessels coursing over the surface. The more superncial lesions 
(sarcoidosis of Boeckl appear cspeciaBy on the nose, cheeks. Ups, shoulders and upper 
limbs. The deeper lesions (Dartcr-Roussy sarcoids) appear on the face and extetisor 
aspects of the limbs, including the sarcoid vartant ol erythema induratum on the legs. 
Diffusely infiltrating, crythrodermatous, annular and serpiginous forms of sarcoidosis 
are also described. 

In one form (lupus pernio of Besnier) the nose, ears, hands and feet are dark blue, 
swollen and doughy, but not cold. Sarcoidosis may affect practically any organ in 
the body, causing mucosal lesions, uveopaiotitis, hilar glandular enlargement or 
pulmonary infiltrations, enlargement of lymph nodes, tonsils, spleen, liver, breasts, 
testes, etc., disturbances of the ^stro-intestinal, genito-urinary systems, peripheral 
or central nervous systems. The iris and the choroid may be affected, sometimes 
accompanied by swellings of salivary glands (uveoparotius). Involvement of the 
bones of the hands or feet may cause absorption of bone and a radiographic picture 
of cyst-like rarefactions. Radiography may also show Wbr glandular enlargement, 
radiating, peribronchial in^tcatlons or a diffuse mottling. 

Course and Prognosis. — Sarcoids may heal spontaneously or may steadily pro- 
gress with increasing disability. Sometimes tuberculosis develops, the Mantoux 
reaction becomes positive and tne sarcoid lesions disappear. Some patients die from 
tuberculosis and some from right heart failure secondary to fibrosis of the pulmonary 
lesions : others die from destruction of the bone marrow by sarcoid iofiltrations. _ 

Diagnosis.— Sarcoidosis has to be differentiated from peratones, lupw* vulgans, 
the deep and erythematous fonns of lupus erythematosus, tertiary syphilis, leprosy» 
drug granulomata and cutaneous reticuloses. Reliance is placed on the cwipHolo^ 
of the lesions, the sarcoid histology, the negative Mantoux reaction, tbe raised scrum 
globulins and inverted albumin/globolin ratio, and X-ray evidence of sarcoldosb lo 
the bonea or in the chest. Radiographic findings in the lungs may suggest a diagnosis 
of tuberculosis, pneumoconiosis or carcinomatosis. The Kveim test is sometimes 
used. This consists of the injection of an extract of proven sarcoid lymph nodes 
into the dermis. Some 6 to 8 weeks later an indolent nodule develops which shows 
a typical sarcoid histology. 

Treatment. — It is difficult to assess the value of treatment owing to the possi- 
bility of spontaneous remission. A S-roonths’ course of calciferol 150,000 units a 
day is worth a trial. 

The urine should be tested for albumin and the blood urea estimated periodically 
for evidence of toricity from caldferol. The skin lesions tend to improve more 
than the systemic ones with this treatment. Isoniazid (300 to 400 me. daily) is worm 
a trial. It has to be borne in mind that any treatment that hastens fibrosis of sarcoid 
lesions may, in fact, shorten life by producing pulmonary fibrosis and right heart 
fialure. Intrali^innal injections of bydroconisonc (2S mg. in 1 ml.) at we^y 
intervals can be used to cause shrinkage and flattening of individual nodules, if this is 
desired for cosmetic reasons or bemuse of disco^ort, as for example, beneath 
spectacle frames. 


VIRUS INFECTIONS 

HERPES SIMPLEX <RECURRENS) (FEBRILIS) 

A malady, often recurrent, conristing of outcrops of papulo-vesicles which tun 
their course in 10 to 14 days and end in scabs with minimal scarring. 



VIRUS INFECTIONS 


1247 

Etiology and Pathology. — ^The cause is a delicately balanced host-virus relation- 
ship, easily disturbed in favour of the virus. Infection with herpes virus takes place 
in i^ancy and the immunological state that reaulte usually prevents outbreaia of 
herpes except when there is a severe upper respiratory infection. 

Histologically, there are intra-epidenna], urulocular or multilocular vesidcs with 
swollen, grossly degenerate epidermal cdls. 

Clinical Picture. — Outbreaks may occur occasionally with severe infections or 
frequently, and from insigniiicant or even undetectable stimuli. Predpitating causes 
indude coryza, sUght pyrexia, exposure to sunlight, menstruation, digestive upsets 
and emotional stimuli. Genltd herpes may occur afer intercourse wi& one partner 
but not with another. 

The outbreak begins with the appearance of a group or groups of painless red- 
dened papules, rapidly becoming vesicular. The lesions may be bilateral. The 
vestdes may r emain intact or rupture, forming golden scabs on an erythematous 
base. The lesions occur most commonly on the vermilion surface of the lips, around 
the mouth or on the cheeks, ears or nose; they may occur on the buttocks or on the 
external genitalia. There is no enlargement of the regional lymph nodes unless 
secondary infection occurs, aa is not unusual. An associated oral aphthosis is un- 
common. 

Uncomplicated lesions pass through their various stages and resolve in 10 to 14 
days. Hecurrences may occur as often as once a fortnight or only very occasionally, 
the lesions recurring at the original sites or nearby, especially on the checks, lips, 
genitalia or buttocks. 

Course and Prognosis. — The condidoo is not amenable to present methods of 
treatment and may recur indelinitely. 

Diagnosis is from zoster and from impetigo. 

Zoster is a nonrecurrent, unilateral, pd^ul malady, tvith enlargement of the 
regional lymph nodes. The lesions conform to a posterior nerve root (or roots) 
distribution. 

Impetigo is characterised by golden “ stuck on ” crusts or by purulent blebs, 
and usually there are other lesions on the face, in the nostrils or at the paronychia! 
folds. Tius differeodai diagnosis ts one of the most important ana recurrent 
problems of dermatology, the misdiagnosis of herpes simple-x as impetigo often 
being followed by unsuitable treatment and the development of a contact 
eczematous dermatitis. 

Herpes preputialis forms shallow ulcers which do not enlarge. This helps to 
differentiate them from syphilis and soft sore, but a dark ground examination should 
be made in any suspicious circumstances. 

Treatment. — There is, at present, no specific treatment for herpes simplex. 
Precipitating factors should receive attention when discovered. I/Dcal applications 
should be bland, for example, calamine liniment; antibiotics are best abided. An 
individual attack can be shortened Iw a single X-ray exposure of 100 r, but this 
procedure should not be used except for some spedal occasion. It has been claimed 
that repeated vaccination with calf lymph sometimes checks recurrences, 

ZOSTER (ZONA, HERPES ZOSTER, SHINGLES) 

An eruption of vesicles in unilateral, segmental distribution. 

.ffitiology and Pathology. — The cause is an infection of the posterior nerve 
roots and corresponding area of the skin with the virus of \Tmcella. The virus may 
be activated by infections, neurosyplulis, neoplasms, Pott’s disease of the spine, 
Hodgkin’s disease and other reticuloses, certain drugs, particularly arsenic, or deep 
X-irradiation, but usually no such cause is appaiwt. 

Zoster may coindde with one or several vesicles of varicella elsewhere on the 



DISEASES OF THE SKIN 


1248 

skin 5 it may occur 10 to 14 days after exposure to varicella, or varicella may follow 
at a similar interval after exposure to zoster. 

Histologically, there are intra<epidenm!, mostly unilocular vesicles, with swollen, 
grossly degenerate epidermal cells and an underlying inflammatory infiltrate pro* 
cecding to necrosis. 

Clinical Picture. — There is a unilateral and segmental eruption consisting of 
grouped erythematous vesicles, with enlargement of tne regional lymph nodes and t 
variaolft degree of pain in the area alTected. This pain may precede oy a few teas 
the outcrop of vesicles. It is severe in proportion to the patient’s age, being pracu^ 
nonexistent in adolescents but often severe and persistent in the elderly. Sometimes 
the pain develops its full intensity when Ac eruption is resolving and peishts foi 
months or years after the cutaneous manifestations have ended in scars. This post- 
herpetic neuralgia is most common m elderly patienhs. 

The lesions of zoster are at first crjibematous, then vesicular trich eiythcmatous 
margtrw. The vesicles proceed to necrosis and dark crusts and seconda^ infectioa 
may then become superimposed. AVhen the scabs detach, depressed scats are left 

Zoster is more serious in some sites than in others. Tlie first (ophthalmic^ division 
of the fifth cranial nerve is often affected and the may then become involved, 
with resultant opacity of the cornea and impaired vision, or even with perforation of 
the cornea. Involvement of the second division of the fifth cranial nerve caura 
palatal lesions in addition to those on the skin, and involvement of the third division 
of this nerve produces lesions on the anterior two-thirds of the tongue, the floor of 
the mouth and buccal mucosa, as well as on the chin. When the seventh crand 
nerve {geniculate ganglion) is affected, there Is pain and vesiculatipn on and btluad 
the pinna, tlie fauces and the posterior third of the tongue and. in addition, faaal 
palsy. Involvement of the ninth cranial nerve (petrous ganglion) causes pharyngeal 
lesions. 

Course and Pcogaosls.— Zoster, once it has bc^n, inevitably proceeds through 
its various phases and ends with scarring, In proportion to the intensity of the tissue 
reaction and amount of secondary infection, in 2 or 3 weeks. 

Second attacks rarely, if ever, occur. The prognosis as regards post*hcrpetic 
pain is bad in direct proportion to the age of the patient. 

Treatment. — There is no specific treatment lor zoster. The patient should r«t 
in an equable temperature and a Wand but not occlusive application should be applied, 
such as calamine lotion or liniment. Occlusive dressings encourage maceration and 
secondary infection of the lesions. Suitable antibiotics, locally applied, are of vriue 
to control secondary infections but ate no use for controlling the zoster itself, ror 
ocular involvement, homatropin should be instilled and antibiotics used to control 
or prevent secondary infection. For pain, compound codeine tablets may be suffi- 
cient, or a preparation such as the following : 

Soluble phenobarbitone • • gr. J 

Tincture of gelsemium m. lO 

Phenazone gr. 4 

Syrup of lemon . . . . dr. i 

Peppermint water to . , oz. | 

i fl. oz., t.d.s. 

For more severe pain, opiates may be necessary, particularly at night. 

VARICELLA (CHICKEN POX) 

This is characterised by a polymorphic rash appearing in crops, with some con- 
stitutional disturbance and resldu^ scarring. 

Etiology. — ^The vims U closely related, if not identical, to that of zoster. The 
incubation period is 12 to 21 days. 
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Clinical Picture. — ’Without prodromal symptoms or with slight malaise, the 
eruption begins -with pink macules, rapidly beoiming vesicular. The vesicles often 
show little or no erythema. They may become slightly purulent or become broken 
and form blood scabs which detach in a few days, leaving slightly depressed scars. 
With the occurrence of further crops of lesioiu for the first few d^ays of the illness, 
all \Tirieties of lesion — niaailcs, papules, vesicles, scabs and scars — can be seen in 
the one patient at the same time. Itching is moderately severe. In adults and some- 
times in children, there may be malaise and fever. The distribution is widespread 
with involvement of the trunk more than the limbs, also the scalp and the oral mucous 
membranes. 

Diagnosis is from papular urticaria, in which the lesions appear mostly on the 
extensor surfaces of the limbs and consist of firm, shotty, itchy, erythematous, often 
golden-scabbed, papules, sometimes jnudi excoriated. 

From variola, the diagnosis may be simple or extremely difficult. Small-pox in 
the unvaccinated is a malady with serious constitutional disturbance, a heavy affection 
of the exposed parts, marked sensitivity to light, and all the lesions in the same stages 
of development ; but smallpox modified by vaccination, and the milder variant of 
the malady, known as alastrim, may present with only one or a few lesions, from 
which a diagnosis on clinical grounds may prove impossible. Reliance must then 
be placed on virological and serological studies. 

Treatment. — ^Varicella needs no treatment except rest in bed and calamine lotion, 
V^ith a norma! or restricted diet depending on the presence or absence of fever. 

KAPOSI’S VARICELLIFORM ERUPTION 

This is a generalised Infection with the virus of herpes simplex. It occurs in 
infants with eczema who have been exposed to a sufferer from herpes simplex. 

Clinical Picture.— -There is a generalised eruption of varicelluorm lesions, high 
fever and general malaise. 

Course and Prognosis.— There is a considerable mortality. In those who 
survive, the malady clears up in 2 to 3 weeks. 

Treatment.— The best nursing is essential. Secondary infection is common 
and possibly in part responsible for the mortality. The use of antibiotics, both 
systemicaliy and locally, is advisable. The lesions should be dressed with bland 
applications such as calamine liniment. 

VACCINIA 

Vaccinia is the result of deliberate or accidental inoculation witli calf-lymph. 
The accidental form may follow deliberate vaccination and transference may take 
place on the same individual or to someone else. The lesions are the same as tljose 
caused by vaccination in the susceptible, and go through stages of erythema, papula- 
tion, vesiculation, necrosis, crustmg and scarring. The diagnosis is easy if the 
possibility is thought of and confirmed by enquiry. 

Individuals with Besnier’s prurigo (atopic dermatitis) or infantile eczema are 
liable, if accidentally or deliberately sucemated, to develop a generalised vaccinia 
with high fever and considerable malaise. The condition has been called eczema 
vaccinatum and may be indistinguishable, apart from the history and virological studies, 
from Kaposi’s variceUiform eruption due to the hc^es virus. Eczema vaccinatum 
may be further complicated by a severe cxjccal infection. 

Treatment. — None is needed apart from protective dressings and topical anti- 
biotics if secondary infection occurs. Eczema vaccinatum needs rest in bed with 
good nursing and, if secondary infection ocoirs, appropriate antibiotics, systemicaliy 
and locally. 

40 
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WARTS (see Tumours of the Epidermis) 

MOLLUSCUM CONTACIOSUM (see Tumours of the Epiderrois) 

ORF (CONTAGIOUS PUSTULAR DERMATITIS OF. SHEEP) . 

A virus infection resulting from the handling of infected sheep's heads. 

Etiology. — ^The malady may affect all handlers of sheep’s heads and carcasses— 
shepherds, meat porters, butchers, cooks and housewives. The histologic^ picture 
resembles that of cowpox, but tnrological studies differentiate the two conditions. 

Clinical Picture. — ^The lesion usually occurs on a finger, on the hand or oa the 
face as an cedematous inflammatory nodule. The infiammation attains its maxusum 
inteixsity after 7 to 10 daj^, some central necrosis occurs, and the lesion gradually 
shrinks, disappearing after several weeks, leaving a scar. Constitutional symptoms 
are slight. 

Diagnosis is from vaccinia and milkers' nodes. 

Treatment. — No treatment is effective in shortening the course. Topically 
applied antibiotics are helpful to control secondary infection. 

MILKERS' NODES 

These are red nodules, occurring on the hands of milkers and probably due w 
the cowpo.x virus acting on someone with partial immunity. In the absence of such 
immunity, more typical cowpox develops, with bullous lesions on the hands or face. 

LYMPHOGRANULOMA VENEREUM VEL INGUINALE 

Tlus is a venereal disease caused by a virus. 

Clinical Picture.— After an inoculation period of 7 days, a genital papule ot 
vesicle or urethritis develops, followed in 2 weeks by enlargement of the mgumal 
I^ph nodes which break through the skin, with multiple sinuses. Involvement of 
me ano-rectal glands from vaginal lesions may cause rectal stricture and gcmtd 
elephantiasis. The infection may start as a proctitis. 

Diagnosis is from syphilis, soft sore, granuloma venereum and carcinoma of the 
rectum. The Frei test is positive. 

Treatment is by chlortetrai^dine or chloramphenicol, gr. 3 every 8 hours for H 
days. 

GRANULOMA VENEREUM VEL INGUINALE 

An infection with Donovani granulomatosis, mostly of coloured people, venereal!) 
acquired, of the anogenital region, causing nodules or vesico-puscules, wth slow!) 
spreading idceration and vegetations with serpiginous outline and ending in extei^’< 
scarring. The Frci test is negative. Donovonia gremulomatts is responsible, uhf 
incubation is one oi a few wee&. 

Diagnosis is from syphilitic, tuberculous and carcinomatous ulcers.^ 

Treatment is fay antimony injections, streptomycin or chloramphenicol. 


PARASITIC INFESTATIONS 

SCABIES 

Scabies is an acarine parssiric infestation of the stratum comeum caused b; 
SoTcoptes (Acarw) scabieL 

Etiology. — The adult female is about 04 mm. long, just visible to the nate« 
eye, oval in shape, with two aatetior pairs of limbs which bear suckers and tw 
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posterior pairs which bear trailing bristles. The gravid female burrows in the horny 
layer where she deposits up to 30 eggs and then dies. The Iarv» hatching from the 
eggs have only two hind lunbs until, by repeated moulting, they develop to mature 
in^es and females. The larvie and males burrow into hair follicles, the males dying 
after impregnation of the females. The complete life cycle takes 10 days. Infection 
is by intimate skin contact ; the infestation is either a familial and household or a 
venereal complaint of bedfelloiv^. It may rarely spread by more casual contacts, 
as in hand-holding. Itching begins about 3 weeks after infestation, apparently due 
to the development of allergic hypersensitivity. 

Clinical Picture. — Scabies may present as pruritus, widespread eczema or in- 
fected dermatitis, urticaria, impetigo or furunculosis. Itching may be intolerable 
or inconspicuous, depending on the integrity of the sensory tracts and on the mental 
alertness of the individual. Thus, in lepers, imbeciles or in senile dementia there is 
no obvious discomfort from itching in individuals very heavily infested. Secondary 
infection may then result in a picture resembling infective dermatitis or exfoliative 
dermatitis (Norwegian or crusted scabies). Nurses are very liable to become infested 
as a result of attending to these patients whose scales and even nails show an 
enormous acarine population. 

A history of familial inddence or of venereal exposure makes the diagnosis prob- 
able. In any wdespread itchy eruption, the phj’Sician should examine for scabies. 
The sites involved and the presence of burrows should make the diagnosis clear. 
Scabies affects thin skin areas below the collar line : thus, the anterior apiary folds, 
the iixner sides of the elbows, the ulnar sides of the tvrists and hands, and the clefts 
of the fingers are sites commonly affected on the upper limbs. On the trunk, the 
sites most affected are the female breasts, the abdomen, male external genitalia and 
the buttocks ; and on the lower limbs the thighs, ankles and feet ; in imants, palms 
and soles are characteristicilly affected. 

The burrow is a linear, slightly sinuous elevation in the skin, at one end of which 
a darker speck marks the site of the parasite. In deanly individuals the burrows may 
be inconspicuous and it is best to search for them by obhque, almost tangential 
lighting in order to make minor elevations in the skin more obvious. In less deanly 
persons, accumulations of dirt beside the burrows make their recognition easier. 
Skin-coloured or red follicular papules are also observed at the sites of election and 
elsewhere. Both these types of lesion may be masked by scratching, secondary 
infection or eczematous dennatitis. In doubtful cases the diagnosb can often be 
made by finding adult parasites, larv* or ova. This is best done by scraping open 
suspect burrow’-like lesions with a Harrison’s scarifier, through potassium hydroxide. 
Microscopic examination may then reveal one or more of adult parasites, larvs, 
unhatched eggs or eggshell fragments. 

Scabies may be caught from cats and dogs, but the parasites do not burrow, 
there are only itchy papules and the disease dies out if the animal is avoided. 

Course and Prognosis. — If untreated, scabies infestations go on indefinitely. 
This b only likely to occur in individuab of low intelligence in whom itching may be 
slight or absent. By concurrent treatment of all members of the household, scabies 
can be eliminated quickly ; but if any one member of the household remains un- 
treated, or is treated at some other time, recurrences are likely. 

Diagnosis is from pediculosis and from other causes of widespread itching 
eruptions associated with urticaria, eczema-dermatitis, furunculosis and impetigo. 
The manual lesions by themselves may suggest a contact dermatitis and a more general 
examination should be made in all such cases if there is the least cause for suspidon. 
The diagnosis of scabies is made from a conrideratlon of the history and the distribu- 
tion and nature of the lesions, and from microscopic examination. Involvement of 
the penis and scrotum with itdiy red papules is characteristic. 

Pedicuhtis corporis mostly ^ects the upper trunk and shoulders with scratch 
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marks, excoriations and patcliy pigmentation. P. capitis may also cause scratch marh 
on the slioulders. Parasites are mund on the seams of underclothes and eggs oo coanc 
body hairs or attached to underclothing. 

Treatment. — The patient and all contacts must be treated concuiTently. Sdf* 
treatment is difficult and the treatment of patients by each other is best. In extensivt 
family infestations and in epidemics, or if home amenities are inadequate, trcatawit 
at special cleansing stations is preferable. 

The full course of treatment takes 3 da^. On the first day the patient takes t 
warm bath and lathers and scrubs the body and limbs thoroughly all over, 
particular attention to the sites known to be most heavily involved. After the bath, 
the skin is not dried but benzyl benzoate 25 per cent, is applied all over from the 
neck downwards, using a paint brush 2 or 3 in- wide. Having made certain that every 
square inch of skin has been covered, including the genitalia, perineum and toe defu, 
the patient dries in front of a fire, puts on the previously worn nightwear and goer 
to bed between the previously usetJ sheets. On the second day the patient dresses 
in the previously worn underwear. That day, a second application of benzyl benzoate 
is made, but witliout a preceding bath ; then the patient dries before a fire and puts 
on clean undcrw’eat. Tliai rugnt clean nightwear is worn and the patient goes to 
bed between clean sheets. On the third day the patient takes a bath and the treat- 
ment is then at an end. 

If there is any further itching, calamine lotion is applied, and on no account 
must further applications of benzyl benzoate be made. Patients sometimes give 
themselves repeated applications because itching often persists for a while after the 
two treatments, and they ititecptei this as meaning tlut the infestation persists. 
Repeated applications of benzyl benzoate may cause dermatitis medicamentosa. For 
infants under 2 years of age, a half-strength emulsion may be used. Sulphur dint- 
ment ^.P.) (10 per cent, for adulu, 2i per cent, for infants) may be used instead of 
benzyl benzoate emulsion, but it is more liable to irritate tite skin. Underclothing, 
nightwear and sheets are best dealt with by laundering and ironing. Satcopies essen- 
tially lives on and in the epidermis and does not, like the louse, move away from the 
host; hence it is unnecessary to disinfest bedding, blankets and the outer clothing. 

PEDICULOSIS 

Three forms of lice live on man ; Pediaxlus eapittr, Pediculus corporis {psstimtnii^ 
and Pediculus (phlhtrus) pubis. 


PEDICULOSIS CAPITIS 

Clinical Picture. — The parasite is about 3 mm. long with an oval head Uavit^ 
two antenme, a powerful mandible and a proboscis. The narrow thorax supports 
three pairs of Ic^, each of which has a hook-like extremity. The abdomen is much 
wider than the thorax. The eggs (nits) arc laid on hairs, being affixed by a craent- 
like substance. The larvie hat^ out from the egg by means of a movable lid. P- 
capitis may be asymptomatic and found during the course of routine examination 
of the scalp, or it may present as itching of the scalp, neck or shoulders, with scrat^ 
marks, or as impetigo or pyoderma of the scalp. On examination, ova arc found, 
obliquely attached to hair shafts, espcdally in the occipito-parietal region- In light 
infestations there may be eggs on a few’ hairs, but in heavy infestations several 
may be seen attached to one hair shaft. The discovery of adult parasites on clinical 
examination is difficult except in heavy infestations. Secondary infection causes 
matting of the hair, an offensive odour, pyodcitna, cervical lymphadenitis and some- 
times cedema of the orbital tissues causing closure of the eyes. 

Treatment. — Infestation may affect the family. It is of no use treating the 
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individual without investigating home cooditioas with the aid of a health visitor. 
All infested individuals should be treated concuirently. 

The hair is combed thoroughly vrith a fine-mesh comb to unthread the nits (ova) 
by force. In severe infestations it makes things easier if the hair b cut short. D.D.T. 
application, 2 per cent. b then rubbed into the scalp and not washed out 

for the next 24 hours ; the parasites are not killed immediately and may survive for 
a day or t\vo : or medicated (lethane) hair oil (N.F.) may be used in a similar way. 
Wth either preparation a second application is made after an mtenr-al of 3 days. 
Benxyl benzoate eraubion can also be used and b said to make it easier to remove 
the nits. Lorexane, a benzene hcxachloridc concentrate, b also effective. Any coccal 
infection that remains is dealt with aftenvards by antibiotics. Heat disinfestation 
of the bedding and headwear should be carried out. 

Prophylaxis. — Of great importance in the prevention of scalp infestation b daily 
brushing and combing of the hair and a weekly shampoo. This regime is often 
neglected when expensive permanent waving and setting is performed, hence scalp 
infestation to-day occurs mostly in j-oung ivomen, apart from outbreaks in uncleanly 
families. A low intelligence is oiramon in adults with scalp infestation. 


PEDICULOSIS CORPORIS 

The parasite is structurally similar to P. capitis but slightly larger (4 mm. long). 
P. corporis b rare in peace-time, except among s’agrants and inhabitants of common 
lodging-houses. In war conations it tends to become more widespread. 

Clinical Picture.— Itching of the body and scratch marks, excoriations and 
patchy pigmentation with areas of ecaematbation and Uchenification sometimes with 
secondary infection, suggest the diagnosis. Exoosed parts escape and the trunk b 
mostly auccted, especially the backs of the shouldei^ the %vaist and the buttocks and 
the proximal parts of the limbs. The parasites visit the skin to feed and to deposit 
eggs OR coarse hairs, but spend most of their exbtence on the underclothing and 
bedding, a completely difTerent mode of life from sarcoptes. Eggs are also affixed 
to fibres of te.xti]e8. If the host is pyrexia! the parasites move to the outer clothing 
and occasionally transference takes place of jouse-bome typhus in this way. More 
common is transference from one person to another under ovcrcrondcd and un- 
hygienic conditions. 

Course and Prognosis. — ^Pediculosis is important not only in itself but also as 
the means of spread of more serious conditions, such as t>‘phus. 

Diagnosis b from scabies, senile or general pruritus, and dermatitis herpetiformb. 

Scabies has a different distribution, pathognomonic signs in the form of burrows, 
and sarcoptes or ova may be found on scraping. Senile pruritus may present with 
scratch marks and excoriations but parasites are not found on inspecting the clothing. 
The physician must remember, however, that the patient may have put on clean 
underwear for his visit to the hospital. Dermatitis herpetiformb affects the shoulder 
and pelvic girdles chiefly, also the genitalia, elbows and knees. The phj-sical signs 
are flaccid vesicles, easily ruptured, excoriations and patchy pigmentation. There 
b a characterbtic histology and a bibk response to treatment wi& sulphapyridine. 

Treatment. — D.D.T. powder (N.P.), 10 per cent, liberally dusted on the patient’s 
skin beneath the unde^^vea^ b effective in controlling the personal infestation. The 
underclothes and bedding should be heat dbinfested and the seams of more super- 
ficial garments run over with a hot iron. 

RHTHIRIASIS TDBIS 

Phthiriasis ptibis or crab louse infestation b usually acquired venerealJy. Phthinu 
pubis b a short, wide, almost triangular louse 1-5 mm. long and about the same width, 
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with three pairs of legs having hook>Iike ends. Infestation may also take place m 
the axilla?, on coarse body hairs and, rarely, on the eyebrows, eyelashes or beard. 
The brownish parasite hides in foUicubc on6as attached to Ixair shafts, or suspend} 
itself from two hairs, and the females deposit ova on the hairs. The bites of these 
parasites cause tiny blue spots known as “ macula? cscrulx 

Clinical Picture. — ^There is itching of the pubis and tlie sufferer often recog- 
nises the presence of the lice. Bluish macules about 0*5 cm. in diameter are obsenea 
but few, i! any, scratch marks can be seen. 

Treatment. — Shaving the pubis is a great help. Then D.D.T. application, 
medicated (Icthane) hair oil, or benzyl benzoate appUcation may be applied— all 
preferable to mercury ointment wWeb often causes severe dermautis. Parasites on 
the eyelashes should be removed with force{». 

INSECT BITES AND STINGS 

The flea (human or dog), bed bug and gnat may cause urticarial papules with 
central puncta, or large blisters may develop. Bee, wasp and ant stings may cause 
more violent allergic reactions in the susceptible individual. 

Treatment. — Antihistamine creams may be applied and anlihistaniiiiic dru^ 
taken by mouth. A bee sting should be extracted if possible and weak ammonia 
applied. Wasp and ant stings are also best treated with ammonia. Dimethyl phthalate 
cream makes a useful repeUent against gnats. 


ERYTHEMATOUS CONDITIONS 

Erythema is a transient redness of the skin due to vasodilaution. 

SIMPLE ERYTHEMA 

A transient redness of the skin from physical causes such as heat, cold and friction. 

INTERTRIGO 

A shiny, pink condition of opposing skin surfaces due to erosion of the superfieW 
cells of the epiderrrus by mutual friction. Secondary infection with momlia aoo 
cocci is common, giving rise to intertriginous (infective) dermatitis, often with 
Assuring. 

Treatment of intertrigo is by suitable clothing, uplift brassieres, etc., to p«^e°^ 
friction of the opposing surfaces and maceration from retention of sweat. For simple 
intertrigo a dusting powder such as boraric talc powder is suitable. If fimgous infec- 
tion is superimposed, magenta paint is often helpful and if coccal infection develops, 
the appropriate antibiotic. Silver nitrate solution (2 per cent.) is a useful applicatioa 
to fissures at the depths of the folds. 

TOXIC ERYTHEMA 

A widespread reddening of the skin believed to be due to toxic agents : of virw 
origin in measles and rubella ; of streptococcal origin in scarlatina ; due to drugs in 
morbilliform and scarlatlniform drug eruptions and some examples of urticana, 
erythema mulUforme, erythema nodosum, etc., or due to unknown causes. 

Diagnosis depends on a careful lustoty and eramination; on the presence ei 
fever, coryza, photophobia and KopUk’s spots in measles ; occipital lyraphadenopathy 
in rubella; jever, tachycardia, headache, vomiting, circumoral pallor, exfoliation oi 
the tongue and sore throat in scailsUna; drug eruptions and idiopathic toxic ery- 
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themata may occur -with or wthout fever; they do not spread over the body surface 
in the same order as the exanthemata, and some areas may escape. In scarlatiniform 
toxic erythema the pattern may be coarse and the peeling more marked than in scar- 
latina, but mouth lesions may be absent. Milian’a ninth-day erythema is a scarlatini- 
form rash thought to be due to acti^tian of a latent infection by a drug, for example, 
arsphenamine or sulphonamides. The phenomenon is known as “ biotropism 

Treatment is by finding and removing the cause. Septic foci may need attention. 
Often a cause cannot be found. 

FIXED ERYTHEMA 

A localised and circumscribed recurrent erythema erupting in the same situation 
every time one particular drug is taken (see Drug Eruptions). 

URTICARIA 

A transient redness and swelling of the skin, causing characteristic weals in the 
dermis or large hypodermal swellings. 

Etiology, — Urticaria is caused by dilatation of the capillaries and small arterioles 
and transudation therefrom. Capillary dilatation may arise from the release of hista- 
mine or H-substancc and arteriolar dilatation from acetylcholine. Urticaria may 
arise from external or internal causes. The external causes include nettle stings 
(from their histamine and acetylcholine content), insect or jellyfish bites, contact 
vrith “ woolly bear ” caterpillars, or infestation with scabies. In certain individuals 
friction causes wealing within a few seconds (dermographism or factitious urticaria). 
In such persons, too, scabies may present as urticaria. In others, heat is responsible 
and these persons also urticate from exertion or excitement (cholinergic urticaria). 
Urticaria from cold or from light (the yellow band of the spectrum) are both very 
rare. Among internal causes are certain foods and drugs, foot of infection, intestinal 
parasites and hydatid cysts, cutaneous reticuloses and emotional causes, particularly 
resentment and masochism. Urticaria may be dermal and present %vith itchy papules 
or with weals ; or it may be hypodermal and present with large, non-itchy sweuhigs 
(giant urticaria ; angioneurotic cedema; Quincke’s adema). 

Clinical Picture. — Urticaria is conveniently divided on clinical grounds into 
two forms; acute or subacute, single attado; and chronic or recurrent attacks. 

The acute form presents as itchy, pink papules and weals — elevated pink areas 
with blanched centres brought about by the obliteration of the dermal vessels by 
the pressure of exudate. The lesions appear suddenly with intense itching, and 
disappear just as rapidly, with the result that when the patient attends for examination 
physical signs may be absent. Urticaria from the nettle may have pseudopodia, 
apparently due to lymphatic spread of the injected histamine and acetylcholine. 
Non-itchy hypodermal, skin-coloured or pink swellings may also appear, particularly 
around the eyes or mouth. Swellings -witlun the mouth arc rare but potentially lethal 
at the back of the tongue or on the larynx, where they may cause obstruction of the 
respiratory tract. The lesions may recur at intervals for a few hours or days and 
then cease. Constitutional symptoms arc usually slight or absent but the patient 
may be very anxious about the significance of the rash and depressed by the severe 
itching whi^ interferes with sleep. An emotional disturbance may lower the threshold 
of reaction to some antigen. Sometimes a gastro-intestinal disturbance precedes the 
eruption, or foods such as shellfish or strawberries may have been eaten. In other 
patients a drug is responsible, usually aspirin, a barbiturate, halogen, codeine, phcnol- 
phthalein or quinine, although many others can give the same effect. The injection 
of sera, for example diphtheric antitoxm, or pem^in, may be followed by urticaria 
within 10 to 14 days in the first instance or wtbin a few hours after subsequent injec- 
tions. Acute local urticaria is tisually caused by nettle stings, mosquito, bug or flea 
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bites ; it may also occur around ates of injections. Dermographism, too, tcuih to 
be localised to sites where clothes mb or press* 

Chronic or recurrent urticaria presents as itchy papules and weals and subcutaneotu 
swellings which usually occur more in the evening but sometimes in the rooming. 
Foods and druK are seldom found to be responsible for this ^e of urtiaiia, and 
the most careful search for fori of infection or of infestation is often unrewarded «it!i 
success. Resentment, fear or ungratified libido may predpjfate the condition, or 
cause exacerbation, and fatigue is often the immediate precipitant 

Diagnosis. — The recognition of urticaria is usually easy; even if there ate os 
physical signs at the time of the examination the history of transient sellings, per- 
haps trith itching, can only mean urticaria. Dermatitis herpetiformis presenu with 
vesicles, excoriations, crusts and pigmentation. The lesions of erythema multifoimt 
are more persistent than those of urticaria but less Itchy. 

Giant urticaria is differentiated from erysipelas and contact eczematous dermatitis 
by the absence of fever and a dusky, brawny swelling which are found in erysipdas, 
and by the absence of vesiculation and peeling which occur in eczematous dermatitis. 
Discovery of the cause is anotlier matter. This is often simple in the acute form but 
in chronic cases it necessitates the most careful liistory and examination directed 
towards the discovery of allergens, toxic foci, infestations, physical causes or fau!^ 
attitudes of mind. Further, the urticarioid lesions of the reticuloses must be borne 
in mind and a white cell count is always advisable in the chronic form of the malady. 

Treatment consists of removal or avoidance of the cause; and symptoroauc 
relief by means of antihistamime drugs while looking for the cause. The ratient 
should be instniaed to stop taking any dmgs that are not essential. Suspected foods 
should be avoided and foci of infection treated. Of the antihistaminie drugs, pioae* 
thazinc hydrochloride 25 mg. in the evening or twice a day, is perhaps most useful 
otving to its powerful soporific effect, but sometimes this action is not desired snd 
then mepyramine maleate, 100 mg. up to three times a day, may be more suitable. 
The dose of any antihiatamiruc drug should be adjusted so as to give the best control 
with a minimum of unwanted side-effect : the dose is reduced and the drug finally 
withdrawn as the symptoms are relieved. This panicularly applies to urticaria from 
injected drugs such as pemdUin. An aperient is sometimes useful. In severe fonns 
rest in bed is advisable. . < 

In the psychogenic variety, barbiturates or bromides may be as useful as and* 
hlstonunic drugs, but if the urticaria b believed to have an allergenic basis it is "nise 
to avoid all drugs except the antihistamines. Relief of the psychogenic type depends 
on helping the patient to understand the sifprificance of the symptom in relation to 
his atutude of mind. Destra-amphetamine is a valuable sympathomimetic drug for 
these patients, in a dose of 5 rag. each morning. Local treatment consists of calaroine 
lotion, to which 1 per cent, of phenol or 12} per cent, of weak lead subacetate solution 
may be added. 


LICHEN UKTICATUS (PAPULAR URTICARIA) 

This is a form of urticaria which occurs in children. 

^Etiology and Pathology. — ^The malady tends to occur more in the sumocr 
months and may recur for several years. The cause is unknown, but something in 
the home environment is important ; h bos repeatedly been shown that removal of 
the patient to hospital without any other alteration in treatment may bring about a 
prompt remission. Insect bites are responsible in a proportion of cases but in many 
patients a tense emotional environment seems to be another important factor. 

Histologically there is acanthosis, spongiosis and csdema with a chronic infiltrate 
around the vessels of the dermis. 
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Clinical Picture. — Itchy, pink or skin^coloured, shotty papules appear in crops, 
mostly on the extensor surfaces of the limbs but also on the buttocks and trunk. The 
papules soon acquire vesicular tops which may become crusted and exconated. 

Course and Prognosis. — ^The malady may pcisist for several weeks. 

Diagnosis is from scabies, vancelia and insect bites. Scabies affects the flexor 
surfaces and the elementary lesions are burrows and follicular papules. Penile, 
scrotal and mammary lesions are characteristic. The history may reveal other cases 
in the family. Varicella presents with a pol^oiphic eruption of macules, papules, 
vesicles and crusts. The scalp is often affected and the trunk more than the limbs. 
There are often vesicles on the buccal mucosa. Insect bites may show puncta or 
there may be large bull® on the legs; but papular urticaria may sometimes be a 
generalised reaction of hypersensitivity to insect bites, and puncta will not then be 
seen. 

Treatment. — Any drugs being taken should be withheld and careful enquiry 
should be made into the child’s diet, with particular reference to fruits and succts. 
Any imbalance or e.xcess should be adjusted. An examination at the home may 
reveal bug infestation or flea-infested animals. Aniihiataminic drugs in sjTup form 
are useful, for example, elixir Benadryl 1 to 2 dr., or elixir Phenergan in a similar 
dosage. Removal of the child into hospital may succeed after all else has failed. 

URTICARIA PIGMENTOSA (XANTHELASMOIDEAJ 

A pigmented macular eruption with urdcation. 

Etiology and Pathology.— -The cause is unknown. 

Histologically there are numerous mast cells in the upper dermis in the infantile 
form, but few or none in the adult form. 

Clinical Picture. — In the first year of life brown macules, urticarial papules 
and small weals are seen. The lesions appear anywhere on the skin, in crops, each 
lesion starting as a papule or weal and proceeding to pigmentation. The pigmented 
macules urticate on friction. Weber has described a form in which there arc telangi- 
ectatic, red macules with very slight pigmentation. 

Course and Prognosis.— In the infantile form the lesions may disappear after 
several years. In the adult form they are said to be more persistent and the telangi- 
ectatic form may end fatally as a mast cell reticulosis. 

Diagnosis from papular urticaria in infancy is by the marked pigmentation and 
the presence of mast cells in the dermis. The adult form may be mistaken for sccond- 
ary syphilis but is recognisable by the urtication. 

Treatment is symptomatic by calamine lotion and a trial of antihistaminic drugs. 

ERYTHEMA MULTIFORME 

An eruption wth a marked tendency to recurrence, of well-defined, reddened 
areas of skin wliich mostly appear on the extremities. 

Etiology and Pathology. — Erythema muluforme is a reaction of hyperscnsitiriiy 
to a variety of knowm or suspected causes, in particular bacterial and virus infections, 
and drug intoxications. It is characteristically recurrent and b sometimes preceded 
by htrpcs simplex. It is a rare complication of the X-ray treatment of Hodgkin's 
disease. 

Histologically there is dilatation of the dermal blood vessels with a cellular, 
mainly lymphocj'tic, infiltrate around them, and some serous exudation. There 
may be some spongiosis. 

Clinical Picture. — ^Etylhema muluforme usually affects young adults. There 
is no obvious seasonal incidence but a marked tendency to recurrence. The distal 
parts of the limbs and the face are most affected and often tlic vermilion and mucous 
surfaces of the lips and the mucosx of the mouth and genitalia arc also involved. 
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Lesions on the trunk axe relatively rare. An attack may be ushered in by malaise 
for 48 hours before the charactcristtc outbreak. 

The lesions are polymorphic ; and inaculo-erythematous, papulo-vesicular, buHons 
and hamorrha^c varieties occur. They persist in one situation throughout an attad 
and do not show the evanescent properties of urticaria. The central part of the 
lesions may be paler or darker than tiic periphery ; the former indicates early bulb 
formation ; the latter is due to haunorrhage or to bro^vn pigmentation. In either 
case the picture of erythema iris results. 

When the exudate in these cutaneous lesions has been absorbed they take on a 
dry, superficial, fissured and scaly, brotvnish-red discoloration, followed by peeling 
and resolution. The mucosal orogenital lesions differ from those of the skm in that 
erosion occurs more easily, with the result that a moist ulcerative, pseudomembranous 
condition results along the vermilion surface of the lips, in the mouth, or on the glans 
penis or mucosa of the vulva. There may also be pain and swelling of joints, levcr 
and albuminuria ; but usually subjective symptoms, including itching, are slight 

The Stevens-Johnson syndrome is a severe variant of ei^ema multiforme with 
exudative, bullous and erosive cutaneous lesions, extensive and distressing involve* 
ment of the mouth, and lesions on the conjunctiva and cornea of the eye which may 
go on to panntis and blindness. This malady is accompanied by fever and malaise. 

Course and Prognosis. — ^Attacks of erythema muJtiforme usually clear spon- 
taneously after 2 or 3 weeks, but tecurrencea after intervals of months or years are 
common. The common form leaves no sequelm but the severe form may lead to 
dimness of vision or blindness. 

Diagnosis is from other bullous conditions on the hands and elsewhere ud from 
other erythematous conditions. Thus, pompholyx, dermatitis herpetiformis, pem- 
phigus and pemphigoid, lupus erythematosus and urticaria, may all, at one time or 
another, have to he excluded. Pompholyx may present with large bullae, but there is 
no marked erythematous component unless secondary irifcctloo occurs. Dermatitis 
herpetiformis presents with intensely itchy vesicular and eroded lesions on the 
shoulders, buttocks, elbows, knees or elsewhere, but there is little or no erythematous 
halo to the lesions. In pemphi^s the bulls are fiaedd and extend when lateral 
pressure is applied to them (Nikolsky's sign). They may arise from normal-colowed 
skin. In pempUgoid the bulUe ate tense, but Nikolsky’s sign is positive. There 
may be pink areas around the buUas. This malady may, in fact, so closely conform 
to the cunical and histological pattern of erythema muJtiforme as to be regarded as 
senile erythema multiforme perstans. Subacute and cutaneously disseminated lupus 
erythematosus may resemble erythema multiforme but the distribution is more on 
the face and upper part of the chest In doubtful cases, a raised erythrocyte sedi- 
mentation rate, leucopenia and increased serum globulins, will support the diagnosis 
of lupus erythematosus. Urticaria is characterised by the short-lived and recurrent 
nature of its lesions which come and go. Gist at one site, dien at another. 

Treatment is supportive, by rest (m bed in severe forms) and bland local applica- 
tions such as calamine lotion or Lassar’s paste. Internally anlihlstaminic drugs such 
as mepyramine maleate or promethazine hydrochloride may prove helpful. In the 
severe Stevens-Johnson form, active measures must be taken to avert the serious 
eye conditions that can result. The administration of corticotrophin is an 
urgent measure to help the patient through the severest pliase. A dose of 50 mg. 
every 6 hours is advisable for 4 days, after which the drug is gradually witlidrawn. 

ERYTHEMA ANNULARE CENTRIFUGUM (DARIER) 

This is believed to be a variant of eiyAema multiforme, though sorne examples 
have seemed to be more akin to dennatitis herpetiformis. The conditions called 
erythema simplex gyratum (Jadassohn), erythema chronicum migrans (Lipsclvutz) 
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and erythema figuratum perstans (Wende) are generally regarded as closely related, 
if not identical. 

In this malady there are large annular and polycyclic, pinkish-grey lesions with 
slightly scaly borders usually with a free edge centripctally. The lesions may slowly 
extend in one direction and fade out in anotiter. 

Treatment. — ^In some cases Fowler’s solution has been reported to bring about 
a remission. Apart from this, only symptomatic measures can be employed. 

PURPURA 

Purpura, or the extravasation of blood in the skin may be due to many causes ; 
one of three pathological abnormalities is usually rMponsible. There may be a defect 
in the vessel walls due to bacterial or chemical toxins or malnutrition ; tiiere may be 
a deficiency of platelets or some defect in the complex process of clotting ; or there 
may be an increase of capillary pressure. 

In the first group is purpura in meningococcal septicemia or in subacute bacterial 
endocarditis ; also the purpura of {ulminating exanthemata — scarlet fever, measles, 
smallpox, typhus, etc. Certain drugs, for example iodides, barbiturates, sulphona- 
mides may cause purpura. The purpura of scurvy is due to a deficiency of the ground 
substance between the endotheliri cdls. Schoenlein-Henoch’s purpura or “ allergic ” 
puipura is thought to be brought about by damage to the endothelial cells by circulating 
antigens. 

in thrombocytopenic purpura the absence of tbrombocytic plugs to fill any gaps 
in mildly traumatised cutaneous vessels is responsible for the pureura. 

Purpura may also arise on the legs from hypostasis, and in widespread eczematous 
conditions it is not unusual to see a purpuric component to the lesions on the lower 
extremities while those on the upper extremities snow eczematous features only. 

Diagnosis. — Purpura b differentiated from erythematous lesions by the persist- 
ence of the dark-red colour on dlascopy-^amination through a glass spatula, slide 
or watch-glass with which pressure is applied so as to expel blood from the vessels. 

Discovery of the cause of the purpura depends on a full and careful clinical in- 
vestigation with particular attention to the die^ drugs, fever, enlargement of the spleen 
and manifestatioiis of non-cutaneous allergy or purpura, such as joint swellings, 
hsmaturia, intestinal colic, etc. A full blood and platelet count is essential and an 
estimation of the clotting and bleeding times. In the rare cnroglobulinsemic purpura, 
the plasma undergoes gelification at room temperatures. It chiefly affects exposed 
parts. 

Treatment is of the cause. (This subject is dealt with more fully elsewhere.) 

THE TOXIC CAPILLAROSES 

In addition to frank purpura the skin may be affected by pigmentary and telangi- 
ectatic conditions which have been given various clinical descriptions but which all 
show a similar histological picture suggesting some damage to the endothelium of 
the vessels. 

/Etiology and Pathology. — In all types the cause b unknown. 

The iustological picture is one of dilatation of superficial capillaries with intimal 
proliferation and degeneration and a perivascular infiltrate. Extravasated blood ceUs 
may be seen and depositions of hemosiderin. There may be some epidermal atrophy. 

Clinical Picture. — ^Thls varies according to the type of capillarosis. 

In Majocchi’s disease (purpura annularis telangiectodes) the patients are usually 
young women and the eruption consbts of discs or rings of telangiectasia with brown 
discolouration due to slight extravasations of blood. The lesions form on the thighs 
or legs, and very slowly extend peripherally and heal centrally with a slight residuum 
of atrophy. 
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In Scliamberg’s disease (progressive pigmentary dermatosis) men are usuaDj 
affected, on the legs more often than elsewhere, but sometimes at sites of pressure. 
Dark reddish-brown puncta, the “ cayenne pepper ” spots, arc visible in a zone cf 
brovmish skin. The lesions may itch and they slowly enlarge but may ultimauW 
resolve spontaneously, leaving some pigmentation. A similar condition is sometiffla 
seen on the legs of patients with varicosities. 

The pigmented lichenoid purpuric dermatitis of Gougerot and Blum presents 
with discrete and agglomerated papules, with pctcchts, pigmentation and telangi- 
ectasia. The lesions may appear on the trunk or on the limbs. 

Angioma serpiginosum (Hutchinson) presents with telangiectasia which by clear- 
ance at one site and spread at another comes to acquire an annular or a serpiginous 
arrangement. The body or limbs may be affected. 

Treatment. — As no cause is at present known for these conditions, none other 
than supportive treatment can be offered. The patient should be investigated for 
foci of infection, diabetes and vascular hypertension. 

OTHER FORMS OF CAMLLAROSIS 

Occasionally extensive eruptions of capillarosis are seen on the lower extremities, 
buttocks, trunk, shoulders, elbows and elsctthcrc of young men. It has been shown 
in some ca.ses that textiles are responsible, but the exact cause, -whether it be riyt 
mordant or something else, has not yet been determined. The eruption tisuajly 
persists for several months. No treatment is effective in bringing about earlier 
remission. 

ERYTHEMA NODOSUM 

This is an outbreak of tender nodules on the legs and sometimes on the forcanas, 
which in theif healing stage have the appearance o? bruises (erythema cantusifomie). 

Etiology nod Pathology. — ^The cause is a reaction of hypersensitivity |fl the 
subcutaneous vessels of the limbs which bring about an inflammatory reaction in 
and around the vessel walls (nodular vasculitis). The sensitising causes include 
tubercle bacilli, streptococci and occasionally meningococcal and other infections. 
In the United States a common cause is coccidioidomycosis. The lesions may also 
develop when chcniothcrapeuDC and antibiotic drugs release organismal products to 
which the patient is sensitised. 

Histologically there is a focal dense infiltrate of neutrophil leucocytes and lympho- 
cytes in the more superficial h^xiderm. The infiltrate invades the vessel walls 
(venules) and there is endothelial proliferation and thrombosis. 

Clinical Picture. — Often after 3 sore throat or an upper respiratory infection 
the patient, usually a child or young adult, complains of tender swellings on the fronts 
of the legs and perhaps on the forearms. Tlie lesions arc at first red and later brownish- 
blue, or even greenish, obtuse nodes with somewhat ill-defined limits. There may 
be a dozen or more lesions on the two limbs. The natural course of the lesions is to 
undergo slow resolution, disappearing in a few weeks without visible permanent 
change. The nodules do not break down (except a rare form occurring with severe 
exacerbations of ulcerative colitis). 

Course and Prognosis. — Erythema nodosum dears spontaneously after a few 
•weeks. The lesions in themselves arc of no import but they are of great significance 
in that tliey may indicate the presence of a primary tuberculous infection with hyper- 
sensitivity. Other manifestations of tuberculosis may follow and every patient with 
erythema nodosum should be kept under periodic observation for some months. In 
cases due to hypersensitivity to streptococci the prognosis is better. The erythrocyte 
sedimentation rate is a useful guide in following the progress of erythema nodosum- 

Diagnosis is from erj'thema induratiun (Bazin), erythema Induratum ^VWtfield) 
and periarteritis nodosa. In the first-named ti« lesions are larger and usually atUc 
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on perniotic legs of young women. Ulceration is rommon, with considerable scarring 
and disfigurement. In some cases the differential diagnosis may prove impossible 
except after a period of observation. 

In erythema induratum (^Vh^tfield) the patients are usually women between 
30 and 45 years of age. This malady, sometimes called nodular vasculitis, is probably 
a variant of erythema nodosum, but the lesions, which come out in crops, are more 
persistent than those of erythema nodosum and leave discoloured, hard areas in the 
skin. Ulceration is uncommon. In periarteritis nodosa the lesions are more persistent 
and necrotic and they may appear anywhere on the body or limbs. 

Treatment. — ^The patient should be kept in bed until the nodules have subsided. 
Chemotherapeutic and antibiotic drugs are best withheld because their administra- 
tion may be followed by an exacerbation of the skin condition. Symptomatic treat- 
ment is best, with the minimum use of drugs of all kinds excepting aspirin, whidi 
may be given ivith benefit. Vitamin supplements, an adequate diet and subsequently 
a period of convalescence and return to good housing conditions are desirable. A 
bland local application, for example calamine lotion or titanium dioxide paste, is 
suitable. 

If the Mantoux reaction is undergoing or has recently undergone conversion, it 
is important that the patient should not come into contact with tuberculous individuals 
except inadvertently and unavoidably, for some months at least. If the patient is a 
nurse, she should not be allowed, even after convalescence, to take up nursing of 
tuberculous patients. Every patient with erythema nodosum should be investigated 
by clinical and radiographic means for evidence of tuberculosis elsewhere. 

ERYTHEMA INDURATUM 

This is of three types : erythema induratum of Bazin, a subcutaneous tuberculide ; 
the subcutaneous sarcoid of Darier-Roussy j and erythema induratum of Whitfield 
(nodular vasculitis). 

sazin’s disease 

This affects the unshapely calves of young women tvith pemiosis. It is believed 
to be a tuberculide localised to the calves because of the defective circulation (see 
p. 1244). 

DARltR-ROUSSY SUBCUTANEOUS SARCOID 

This is similar to Bazin’s disease in appearance but docs not ulcerate. The 
Mantoiix reaction is negative, there is a sarcoid histology, and the condition reacts 
slu^ishly, if at all, to antituberculous drugs (see p. 1246). 

ERYTHEMA INDURATUM OF WHITFIELD (NODULAR VASCULITIS) 

This presents as recurring^ tender^ hard subcutaneous nodules in the legs of 
women of 30 to 45 years of age. The condition is not a tuberculide but is a variant of 
erythema nodosum, possibly of streptococcal origin. There is no specific treatment ; 
elastic supports often give relief. 

LUPUS ERYTHEMATOSUS 

An erythematous and atrophic malady presenting in U^o forms, the first circum- 
scribed, benign, cutaneous and chronic; the second malign, systemic and acute. 
An intermediate form occurs — chronic or subacute disseminated lupus erythematosus. 

CHRONIC DISCOID LVPDS ERYTHEMATOSUS 

Etiology and Pathology. — The cause is unknown. 

The characteristic features of the histology include, in the chronic discoid variety, 
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hyperkeratosis with keratotlc follicular pluMing, atrophy of the prickle cell layns, 
Uquefactive degeneration of the basal ml ^'er and basophilic dcgencraUon of 
collagen and elastic tissue, with a lymphoQ'tic infiltrate mainly distributed around 
the vessels and cutaneous appendages. 

Clinical Picture. — ^'fhis form affects the face, particulaxly across the nose and 
malar ridges (bat’s wing lupus) ; also on the forehead, chin, lower lip and ears. Young 
and middle-aged women are more often affected than men, and the condition is cot 
seen in children. The lesions are wdl defined, red rings, ovals or irregular shapes, 
with marked thickening peripherally and paler atrophic centres. On the surface are 
white or grey closely adherent scales, and homy plugs may be visible in the ostia of 
the follicles. The patches remain stationary or slowly extend at one site while atrophic 
scarring develops at another. Other sites ^aractcristically affected Include the vena 
of the scalp (scarring, baldness with redness and follicular plureing) ; the mucosa 
of the cheeks (leucoplakia and reddened areas with erosions) ; me hands (red, scaly, 
thickened patches on the backs of the fingers between the joints, chilblain-Iike redness 
around the nail folds ; lupus pernio of Hutchinson) ; and the arms and upper part 
of the trunk. In chronic or subacute disseminated lupus erythematosus many of 
these sites may be affected in the one patient. 

Course and Prognosis. — In patients in whom the diagnosis of chronic disccnd 
lupus eryrthematosus is firmly established by patholc^ical as well as clinical means, 
the coune is usually of intermittent clearance and reUpses on the skin with, on 
whole, a gradual extension. Sometimes the disease becomes inactii'C and scarring 
alone remains. Ttaosition from the chronic ^scotd to the acute systematised fora 
rarely occurs but there are examples of the systematised form which present wi^ 
lesions apparently so benign and chronic that the incorrect diagnosis of the chrome 
discoid form is made unless examination of the blood is carried out. 

Diagnosis is from lupus vulgaris and other granulomatous proc^es, from car- 
cinoma, cutaneous reticulosis, rosacea and light sensitisation derroatitb. ^ 

Lupus vulgaris usually begins in childhood, lupus trythematoaus in adult Iifc 
Lupus vulgaris shows translucent, yellowish nodules which may be scattered around 
the edge of the scarred arcaj lupus erythematosus is characteristically a centriiugd 
process with adherent scaling and central, atrophic scarring. Lupus vulgaris imv 
destroy the cartilage of nose or cats and cause great disfigurement. Lapres erythe- 
matosus does not affect cartilage but is confined to the skin. 

SypluUtic gummata characteristically break out on the surface following the 
destruction of carulage and bone, but they may also present as infiltrated, irregular, 
soft, reddbh-brown nodulations. Psoriasis of the face may resemble lupus cryme- 
matosus but the scales arc white, mica-like and easily detached and tj'pical psonatic 
lesions are present elsewhere. Seborrhoric dermatitis causes greasy scaling on a 
reddened background but the lesions itch and are more numerous and less well 
defined than in lupus erythematosus. Sarcoidosis nodules more closely resetnWe 
lupus vulgaris but may mimic lupus erythematosb profundus. In these drcumstances 
biopsy is essential. Hyrnphomata (Spiegler-Fendt sarcoids) are dome-shaped, dusky 
nodules with little or no epidermal change. 

Lupus erythematosus on the alje nasi may resemble carcinoma cutis. The redness 
may be slight, the border markedly raised, the centre ulcerated ; but follicular plug* 
ging is present and there is no pearly edge. If the diagnosis cannot be estabhshed 
on clinical grounds alone, biopsy will decide it. One form of lupus erytheiMtosus 
resembles rosacea in distribution but the lesions are persistent and assodated vnth 
some degree of atrophy and there is no vasoIabiUty. Light sensitisation dermatitis 
nw resemble the less infiltrated form of lupus erytliematosus but the lesions are mote 
diffuse, eczematbed and itchy. Chilblains on the fingers resemble lupus crythe^- 
tosus but they only occur with cold weather, whereas lupus erythematosus penists 
throughout the year. 
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Treatment. — ^Vhen the clinical diagnosb of lupus erythematosus lus been made 
it is -wise to have the eiythrocyte seshmentation rate estimated because if this is 
within normal limits it is most probable that the condition is in fact the benign 
cutaneous form of the malady ; but if the erythro^e sedimentation rate is increased 
and particularly if there is also leucopenia, the condition is probably systematised 
and potentially malign, no matter how benign the aitaneous manifestations may seem 
to be. An estimation of the serum protein may then reveal an increase of globulins 
and an albumin/globulin ratio of less than xinity. 

The treatment of discoid lupus erythematosus is, in the present state of knowledge, 
empirical and the cliiucian can only treat every case on its merits, gixdng whatever 
remedy, in his experience, produces the best results. 

Mepacrine 0-1 g. up to three times a day is suaxssful in many cases in brin^g 
about a remission. It should be taken until the lesions fade or un^ the skin becomes 
yellow, uhichever is the sooner, and then the dose is gradually reduced, a course 
lasting anjthing up to 3 months. Periodic urinary examinations are a sensible pre- 
caution, and the patient should be examined at regular intervals so that the drug 
can be withdrawn at once should a toxic eruption begin to show itself. Alternative 
oral remedies include mercury with potassium iodide, and quinine. Sulphonamides 
arc contraindicated. Vitamin supplements may be indicated and crude liver injec- 
tions sometimes bring about relief. Isoniazid has not been found of value in lupus 
erythematosus. 

Another valuable treatment in some cases U weekly injections of bismuth oxy- 
chloride 0-2 s. in 1 ml., intramuscularly into the upper quadrant of the buttock, the 
course extending up to 8 or 12 irvjectioos. Injections of gold (sodium aurotfaiomalate) 
have been advocated, but the risks of gold dermatitis are too considerable to justify 
the use of this remedy e.\cept for some verv good reason. If used, the dosage should 
be low (10 to 25 mg.), the urine should be tested and the body surface inspected 
before each injection ; and the course should comprise a total dosage of not more 
than 250 mg. in about 12 ueeks. The drug is cumulative. 

Local treatment is also of great importance and value. Local applications have 
no healing action but they can protect the lesions from mechanical inju^, screen them 
from light, and provide cosmetic camouBage. Titanium dioxide paste can fulBl all 
these functions, or the patient may prefer the more esthetic make-up preparations 
of the cosmetic firms. As an ultra-violet screening cream, salol 10 per cent, or para- 
aminobenzoic acid 15 per cent., can be incorporated in a vanishing cream base, but 
must be reapplied frequently if sweating is heavy. 

Local therapeutic practices include applicatjons of carbon dioxide snow (—VS® C.) 
or slush, the former being compressed into a pencil and applied for about 10 seconds 
to thickened, red areas, and the latter made by adding acetone to carbon diosde 
snow and then applying it for one or two brief freezes by means of a camel-hair 
brush or cotton wool on a probe. The aim is to bring about an inflammatory reaction 
which will be followed by the formation of smooth and supple scarring. Snow has 
a deeper action than slush, and is more suitable for localised thickened lesions. 

Contraindicated In lupus erythematosus arc sulphonamides by mouth and ultra- 
violet irradiation, X-rays or radium locally ; the former because an exacerbation may 
result; the latter because exacerbadoa or even malignant changes (epithelioma) may 
be initiated by these means. 

SYSTEMATISED DUPUS ERYTHEMATOSUS 

Etiology. — ^The cause is unknown. Over 90 per cent, of cases occur in women, 
usually between the ages of 20 and 40. The disease may arise in a patient with 
chronic discoid lupus erythematosus, or it may follow exposure to s unli ght or the 
exhibition of drugs such as sulphonamides, wdides, thiourea and organic arsenicals. 
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Pathology. — The commonest finding at necropsy are chronic obliterative pleurisy, 
pericarditis, perihepatitis and perisplenitis. There are small warty endocardial vegeu* 
tions in one-third of the cases. 

Histological examination shows prolireration and fibrinoid degeneration of oilLigea 
in the supporting tissues of the serosal surfaces, myocardium, mediastinum, retro- 
peritoneal tissues and sUn. There is fibrinoid degeneration and necrosis of the con- 
nective tissue of the media of small arteries and arterioles, with proliferation of the 
endothelium, sometimes leading to thrombotic occlusion of the vessel ; these changes 
are usually found in the kidney, ^leen and skin. 

In the kidney there may be focal necroses of capillary loops, and the basement 
membrane of glomerular capillaries ma^ be tliickencd and eosinophilous. In the 
spleen the central artery of tne Malpighian bodies may be surrounded by concentric 
rmgs of connective tissue. 

Clinical Picture. — The manifestations of the disease are those of a febrile, 
wasting illness tvith inflammation of serous membranes, depression of the bone 
marrow and, finally, Simptoras of vascular changes in viscera, especially the skin 
and kidney. 

The joints are frequently affected, usually with a slowly ahiftiog polyarthri^. 
There may be su clUng of the joints, but permanent deformity is uncommon. Pleurisy 
with effusion and pericardial effusion occur, flypcrtcnslon is uncommon, but album- 
inuria and microscopic hannaturia are frequent. The spleen and lymph glands may 
be enlai^ed ; anmmia is common and purpura may be found. Piarrncw is the 
commonest gastro-intesiinaJ symptom, and there may be vomiting, abdomin^ pala 
and jaundice. Mental changes are common ; they vary from an-xiety to toxic con- 
fusional states and delirium. Involvement of the nervous system may cause epilepsy 
and rarely lymphocytic meningitis, encephalomyelitis or peripheral neuritis. Exam- 
ination of me fundus oculi may show hsmorrhages, ezuoates and papillt^ema. 
Cutaneous manifestations may be marked, slight or absent, temporaiy or persistent. 
On the face and chest there may be erythematous patches resembling erythnna 
muUiforme. There may be red petecluse or telangiectases on the tips of the fingers, 
^Unter haemorrhages under the nails and a condition resembling chilblains on the 
nneers. The palms may show ill-defined erythematous blotches. There may be 
redness and leucoplaWc changes in the mouth, on the bps or in the ano-genital region. _ 

Laboratory findings include an increased red cell sedimentation rate, leucopenia 
and the discoveiy of the “ L.E. ” cell on mixing the patient’s plasma with her own 
or someone eUcs blood cells. This cell is a polymorphonuclear leucocyte which 
has ingested degenerate nudcoprotcin material and it is rarely seen except m system- 
atised lupus erythematosus. 

Course and Prognosis. — ^The course varies considerably. The illness may be 
acute and fulminating from the beginning, with high remittent fever, prostration and 
joint pains ; alternatively there may be acute exacerbations in a subacute or chronic 
form of the disease, which may be predpitated by exposure to sunlight or exhibition 
of the drum pcevioualy meotiuacd. Death, may occur in a few weeks. The disease 
more usually runs a subacute course of many months or a chronic course of 5 or even 
10 years. Relapses and remissions are common, the remissions rarely lasting longer 
than a year. Death is usual within 5 years. Spontaneous cure of the diseaw hM 
been described but must be very rare. Parients are often seen with duonic ^scoid 
lupus erythematosus who have a raised blood seuimentation rate, leucopenia and 
hypcrglotjulinamia, who nevertheless continue in a reasonable state of wcll-beingj 
the number of these patients who develop the florid manifestations of systematise 
lupus erythematosus is unknown, but the long-term prognosis is unfavourable. 

Diagnosis. — The facial lesions may resemble erysipelas, erythema multifomic, 
Qc dermatomyositis. When the joint manifestations are prominent the disease will 
have to be differentiated from acute rheumatism and rheumatoid arthritis. Systemat- 
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ised lupus erytheraatosis must be considered in all cases of inexplicable pyrexia or 
when there is wasting, ansmia, albuminuria, purpura or lymphadenopathy ; also 
in the presence of acute neurological episodes. The diagnosis is confirmed by the 
presence of a raised blood sedimentation rale, leucopenia, hyperglobuliiuemia, album- 
inuria and the discovery of the '* L.E. ” ccIL 

Treatment. — Corticotrophin or cortisone may bring about a remission and pre- 
vent relapse. The effect on the ultimate prognosis is less favourable, although a few 
apparent cure have been reported. An initial dose of SO mg. of corticotrophin intra- 
muscularly 6 or 8 hourly should be given and gradually reduced. Renal involve- 
ment is a contraindication as renal failure may precipitated, presumably due to 
ischemic changes following healing of the arterial lesions. 

The patient with chronic discoid lupus erythematosus and laboratory evidence 
of systematised lupus erythematosus should avoid sunlight, extremes of temperature 
and the drugs mentioned previously. 


DRUG ERUPTIONS (DERMATITIS MEDICAMENTOSA) 

Almost any drug ma)' cause a skin eruption at one time or another, but some 
dmgs have this property to a much greater extent than others ; and certain individuals 
are unduly susceptible to drugs. Drugs may produce U1 effects from their external 
or from their internal use, in several >vays. 

External use : Drugs applied externally may give rise to toxic effects in the follow- 
ing ways^o) Contact eczematous dermatitis, as from the topical use of sujphona- 
mides, antioiotics, surface anaesthetics, antiseptics, antihistamlnics, etc. (3) Light 
sensitisation, as from sulphonimides, tar, quinine, etc. (c) Toxic effects on various 
organs after absorption, as from sulphonamides, ffavine, mercury (liver, kidney), 
resorcin (thyroid), etc. 

Internal use : Drugs taken internally may cause toxic effects by—fa) Toxic action 
or the skin, imniediare or accumulative. (4) Induction of allergic aj-persensitivity 
in the cutaneous vessels, (c) Toxic action on ^ne marrow, liver, kiemej's, thermo- 
static centre, etc., causing purpura, skin infections, nutrition^ defidency, haimaturia, 
albuminuria, fever, etc. (d) Indirect toxic or allergic action through the destruction 
of batteria and the release of their toxins, {e) Destruction of organisms capable of 
synthesising vitamin B in the gut. (A Intcrlerence with absorption from the gut. 
[g) Destruction of comperitore of monilia in the gut. (A) By competing for enzymes 
that are essential for cellular welfare, (i) Aggravation of a pre-existing dermatosis. 
(J) Activation of virus infections, herpes simplex, zoster. 

Drug eruptions may also be of mixed external and internal origin. A drug (for 
example penicillin, sulphonamtde) may be used topically in the first instance and cause 
an eruption from its subsequent internal use; or it may be used internally in 
the first instance and cause an eruption when it is subsequently used by local 
application. 

Clinical Pictures. — Many drugs cause nonspecific eruptions and a few have 
spedfic effects. 

The nonspecific eruptions in their simplest forms are morbilh'form and scarlatini- 
form eiythemata. In greater degrees of intensity there may be a resemblance to 
erythema multiforme, with or \vithout buUa formation, or the toxic action on the bone 
marrow or cutaneous blood vessels may be suffident to cause purpura. Urticaria 
implies vascular hypersensitivity. More specific effects indude fixed erythemata, 

f iruritus, exfoliative dermatitis, pigmentation, eczematoid, psoriasiform, acneiform, 
Ichenoid, seborrhmic or pityriasis rosea-like eruptions, granulomata, stomatitis and 
Urethritis. Usually there u something atypical arout the eruption that differentiates 
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it from the disease it mimics; but this is not always so, the lichenoid eruption due 
to mepacrinc sometimes being identical to “ idiopathic " lichen planus, possibly 
because it is, in fact, liclien planus, triggered off by the drug. Many toxic eniptum 
remain unexplained on a drug basis, ^metimes this is due to drug contamination 
of foods, for example, the use of phenolpbthalein to tint icing pink; and the possi- 
bility of other food “ processings *' being the cause of toxic eruptions is a matter for 
speculation. 

The more common manifestations and some of the drugs that may cause them 
include : 

Acneiform, pustular : bromides, corticotrophin, iodides, sometimes 
sulphonamidea. 

Albuminuria : bismuth, calciferol, gold, mercury, sulphonamides, sera. 

Alopecia (cicatricial) : gold, mepacrine. 

Bullous (pemphigoid) ; barbiturates, chloral, cinchophen ; dapsonc, halogens, 
phenaxone, phenolpbthalein, phenytoin, quinine, sali^Iates, strepto- 
mycin, sulphonamides. 

Coryxa : arsenic, iodides, sali^lates, sulphonamides. 

Cyanosis : phenacetin, sulphonamides. 

Bezematoid : antihistanunes, arsenic, gold, halogens, mepacrine, mercury, 
penicillin, quinine, sulphonamides. 

Erytnemata, morbUIil^orm and scarbtiniform : most of the drugs mentioned 
elsewhere in this list ; also atropine, belladonna, digitalis, ephcarinc, insulin, 
ipecacuanha, phenylbutazone, procaine, rhubarb, santonin, turpentine. 

Erythema, multiforme-Iiie : acetanilide, barbiturates, bismuth, dapsone, gold, 
quinine, sera, eulnhonamides, thiouracil. 

Erythema, fuced nocafised and recurrent) : phenolphthalein most cottunojuy; 
also reportea from arsenic amidopyrine, barbiturates, bismuth, bromida, 
cinchophen, gold, iodides, mercury, peniciliin, phenazone, phcnytoiB, 
quinine, salicylates, sulphonamides. 

Erythema nodosum : iodides, salicylates, sulphonamides, thioumdl. 

EuoUatived eimatitis •. arsenic(orsanic), batbuurates, bismuth, gold, mepacrine, 
mercury, piicnolphthalein, phenytoin, streptomycin, sulphonamides. 

Fever : arsenic, barbiturates, sulphonamides. 

Genital lesions ; phenazone, phenolphthalein, quinine. 

Gingivitis ; bismuth, mercury, phenytoin (hypertrophy). 

Granulomatous, vegetating, ulcerative : halogens. 

Herpes simplex : arsenic. 

Infective (seborrhsic) dermatitis : arsenic^ gold, mepacrine, mercury, peni- 
cillin, sulphonamides. 

Keratoses, carcinomata : arsenic (inorganic), 

l^eucopenia : amidopyrine, arsenic, barbiturates, phenazone, sodium amino- 
swcylate, sulphonamides. 

Lichenoid : arsemc, bismuth, gold, mepacrine. 

Light sensitisation : arsenic, gold, mercury, quinine, sulphonamides. 

Lupus erythematosus : sulphonamides. 

Fapulo-necrotic tuberculides : caldferol. 

Pigmentation : arsenic, barbiturates, bismuth, corticotrophin, gold, mepacrine, 
phenazone, phenolphthalein, quinine, silver. 

Pityriasis rosea-Iike : antihistamines, arsenic, gold, mepacrine. 

Pruritus, general: codeine, tnorplune, opium ; rdso arsenic, bismuth, 
l‘l mepacrine, penicillin, phenobarbitone, phenolphthalein, Pyraroidon, 

sulphonamides. 

Pruritus, anogenital : chloramphemcol, chlortewacycline, codeine, phenol* 
phthalcLn. 
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Psoriasiform : arsenic, gold, mepacrine. 

Purpura : antihistamines, arsenic, aspirin, barbiturates, carbromal, chloral 
hydrate, halogens, mcrcuiy, penicillin, phenazone, phenytoin, Pyra- 
midon, quinidine, quinine, salicylates, Sedormid, sera, sodium 
aminosalicylate, sulphonal, sulphoiumides. 

Stomatitis ; antibiotic, arsenic, barbiturates, bismuth, gold, halogens, mer- 
cury, pbenacetin, phenazon^ phenobarbitone, phenoJphthalein, quinine, 
salicylates, sulphonamides. 

Tubercuudes (exacerbation) : caldferol. 

Urticaria; most of the drugs in this list; arsenic, aspirin, barbiturates, brom- 
ides, cocaine derivatives, iodides, penicilUn, phenacetin, phenolphthalein, 
quinine, sera and sulphonamides ate common causes. 

Vcsiculation (varioliform) ; halogens, sulphonamides. 

Zoster : arsenic. 

Course and Prognosis. — Many eruptions arc transient, clearing rapidly after 
withdrawal of the drug ; but penidUin urticaria may persist for several weeks and 
halogen eruptions may continue to worsen after the drug has been withdrawn. Some 
injected drugs, for example gold, arc cumulative in their effects and dermatoses 
caused by them often worsen steadily after the last injection. Inorganic arsenic has 
delayed effects, the first signs appearing some years after the drug is first taken, 
possibly even several years after its use has been abandoned. 

The prognosis depends on the possibilities of bringing about eliminarion of the 
drug and on the presence or absence of toxic effects on the liver, kidneys and bone 
marrow. 

Diagnosis.— The possibility of drug causation or aggravation has to be borne 
in irund in many dermatoses, particularly if there b something atypical in the eruption, 
and questioning has to be directed accordingly. Analgesia, aperients, hypnotics, 
sedatives and antibiotics are particularly suspect. Withdrawal of a suspected drug 
may be followed by immediate improvement. With nonspecific eruptions and tvhen 
the patient has been taking more than one drug, a test dose is justifiable. This should 
only be given when the dermatosis has subsided and one-tenth of the previous thera- 
peutic dosage should be given in the first instance because if the full dose is given an 
unnecessarily violent reaction may result. 

Prevention and Treatment. — The history may indicate sensitivity to one or 
more drugs. Some drug eruptions result from neglecting to enquire into this possi- 
bility. Potent drugs are sometimes used without sufficient justification. In every 
case it is a useful self-disdpline to ask oneself, " Do the advantages likely to be obtained 
by giving this drug outweigh its possible ill effects ? *’ ^Vhenever there is a choice, 
a drug of lesser toxidty and sensitising potential should be used. Espedal care is 
necessary when there is albuminuria. 

To make treatment easier, it is as welt to tell the patient of possible side-effects 
of 3 drug. This encourages disconrinuation of the drug immediately untoward 
symptoms develop and prevents further toxidty. For most drug eruptions, with- 
drawal of the drug is all the treatment that is necessary or, in fact, possible. An 
aperient or an enema is sometimes useful when there is reason to think that some of 
the drug remains in the bowel. Spedfic treatments are indicated in a few conditions. 
For halogen eruptions, sodium emoride or ammonium chloride may be given in a 
dose of 5 to 10 g. daily. In severe cases with toxemia, intravenous noraial saline 
infusions should be given daily, 100 ml. on eadi occasion, for a week. 

Heavy metal Intoxications (gold, bismuth, mercury) are treated with dlmercaprol 
(B.A.L.) 2 ml. 4-hourly, gradually reduced to 2 ml. daily, in courses lasting a week, 
with a week of intramuscular crude liver extract interposed. The pigmentation of 
argyria is permanent. The effects of inorganic arsenic (raindrop pigmentation, kera- 
toses, carcinomata, hepatitis) are inevetsible. The keratoses are best treated with 
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carbon dioxide snow appUcationt and tbc carcinomata by X-irradiation or carboa 
dioxide snon^ depending on their size and situation. Toxic effects from organic 
arsenic need treatment with dimercaprol. 

Rest in bed is adnsable jn the more severe eruptions. Plenty of fluids should 
he given. The urine should always be examined and treatment adjusted accordingly. 
A blood count is also advisable to detect hemoglobin deficiency (as wth dapsone) 
or leucopenia (as with sulphonamidcs, etc:). Jn purpuric eruptions the thrombocyte 
count should be estimated. If it is normal vitamin C should be given in large doses. 
If there is evidence of severe marrow depression, blood transfusions may tide the 
patient over the worst phase. In all forms of drug eruption, multiple vitamin supple- 
ments arc a rational treatment and crude liver injections arc often helpful. Ariri- 
histamines are irualuahle far controlling urticaria from penicillin, and once the 
optimum dosage has been found they are best given in gradually smaller dwes imni 
they can be abandoned. Local treatment is often unnecessary, or may consist of lbs 
application of a lead and calanune lotion. 


ERYTHRODERMA (EXFOLIATIVE DERMATITIS) 

Erythroderma is a persistent redness of the skin, with exfoliation (as opposed to 
erythema, which is transitory). 

Etiology and Pathology. — ^Thert arc numerous causes for this type of reaction. 
It may develop as a result of the over*trcatmcnt of eczema-dermatitis, in/ectjie 
dermatitis, or psoriasis. It may be a toxic phenomenon following the administration 
of organic arsenicals, mercurials, sulphonamidcs, gold, barbiturates, bbniuth or mepa* 
ctine. It also occurs la an idiopathic form as lymphadenopathic er^irodenna, a 
condition uhich is probably toxic and somerimes recurrent, with much pigmeotstiDn 
(Upomelanic reticulosis). 

Another form of erythroderma is assodated with lyrnphoblastomatosis {I'liomfii 
Totige), sometimes preceding or following the clinical phenomenon of mycosis fung- 
oides and ultimately being accompanied by an increase of circulating lymphocjles. 
An crythrodennatous form of sarcoidosis also occurs. 

Histologically there is hyperkerstosis and parakeratosis, spongiosis tvith a variable 
degree of acanthosis and mdema, and an infiltrate of lymphocytes and histiocytw in 
the upper dermis and around the vessels and epidermal appendages. In the idio- 
pathic fonn, there is much pigment in the mclanophores of the dermis and the lytnpb 
nodes show little disorganisation but much melanin, hiemosiderin and h'poid matensl 
in the reticulum cells. In the lymphoblastomatous form, there may be microabscesses 
in the prickle cell layer and either a basal infiltrate indistinguishable from the benigo 
type already described or a massive infiltrate of lymphocytes or of lymphoblasts with 
eosinophils, neutrophils, histiocytes and reticulum cells, with many mitoses. This 
infiltrate is dense in the upper dermis and patchy in the deeper parts. The histo- 
logical pattern of the lymph nodes is disorganised. It is sometimes difficult or Im- 
possible to differentiate, except by repeated sections at 3 to 6 months’ intcn'al, benveen 
the relatively benign lipomelanic form and the malign reticulosis, but the clini^ 
features are usually fairly distinctive, the former being characterised by much pig- 
mentation and slight or moderate peding, the latter by redness and marked peeling. 
The histology of tlic lymph nodes, the peripheral blood and bone marrow may all 
help to establish the diagnosis. Erythrodermatous sarcoidosis shows the histological 
features of sarcoidosis. 

Clinical Picture. — In the over-treatment forms there is a history of a preceding 
more localised dermatosis and of its extension to the condition observed follow’ng 
the application of one or more known irritants or sensitisers. There is coarse peeling 
with moderate redness and sometimes a greasy texture to the scales particularly in 
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the flexural areas. In the toxic forms the exfoliation develops uniformly during or 
after a course of treatment tN-ith one of the drugs mentioned. In both these forms 
fissuring or secondary infection may develop and there may be considerable enlarge- 
ment of the regional lymph nodes. 

In the idiopathic lyraphadenopathic erythroderma the skin is dark bro\vn and shiny 
and the exfoliative clement less marked. There is marked enlargement of the lymph 
nodes and those at the axilt® and groins may be observed bulging the skin. In the 
male, the breasts may become swollen and tender. The patient may have other, 
possibly toxic, manifestations, including psychosis, cardiac irregularities, etc. There 
may be a moderate intermittent fever. 

In lymphoblastomatosis ;vith erythroderma the skin is bright red and coarsely 
peeling. The lymph nodes may be moderately enlarged and the liver and spleen 
palpably enlarged. 

In all forms of erythroderma, beat loss is excessive and care must be taken not 
to expose the patient unduly during examination ; on the other hand, occlusive oint- 
ments may interfere with heat loss and cause pyrexia. There may be considerable 
loss of hair and thickening of the nails. 

Course and Prognosis. — This depends on the cause. The form due to over- 
treatment of a dermatosis slowly resolves with suitable bland treatment. The toxic 
forms persist for some weeks or months, depending on the rapidity of elimination 
of the toxic substance. The severest exa^tc^ may have a fatal outcome, from 
broncho-pneumonia, hepatitis or nephritis. The idiopathic form tends to clear after 
some months but may recur even after several years. The lymphoblastic form is 
steadily progressive to a fatal ending. 

Diagnosis.— The recognition of erythroderma is a simple matter and the diag- 
nosis of the dilTerent forms has been indicated above, Bui there are two conditions 
that can closely resemble erjthroderma. The first is psoriasis universale, which can 
develop without any over-treatment The history should help and the skin is bright 
red with mica-Uke scales. The nails may be abnormal in either condition, but more 
particularly in psoriasis. The blood count is normal in psoriasis but also in the earlier 
stages of lymphoblastic crytliroderma. The histology of both conditions is distinctive. 

The second condition which may be mistaken for erythroderma is pemphigus 
foliaccus (crythematodes). Here, the pathological process of poor cell cohesion is 
so superficial (in the granular layer) that any bulls ^at form are quickly broken and 
a picture of exfoliation and infection results. Nikolsky’s sign is positive and the 
histology characteristic, the granular layer being exposed to the surface. 

In infants, extensive staphylococcal pemphigus may have erythrodermatous char- 
acteristics (Ritter’s disease). 

Treatment- — In all forms only bland applications should be used and they 
should not be occlusive. Oily calamine lotion, xinc cream or hydrous ointment are 
all useful. Care should be taken that the patient does not get chilled by exposure. 

In the over-treatment form this soothing treatment, combined with such sedation 
as may be ncassary, is all that is required, the patient being kept at rest in equable 
surroundings and tl)e skin cleaned with a bland vegetable oil. 

In the toxic form dimercaprol is valuable where arsenic, gold, mercury or bismuth 
is believed to be responsible. It is best given in a course of 6 days, 2 ml. 4'hourly 
on the first day, 2 ml. twice daily on the second, third and fourth, and 2 ml. daily 
on the fifth and sixth days. After this courec, daily intramuscular injections of 4 ml. 
of crude liver extract may be given with advantage for a week, followed by a second 
course of dimercaprol. The patient should also receive vitamin supplements. 

In toxic erythroderma due to non-metallic poisons, the courses of dimercaprol are 
omitted but the intramuscular injections of crude liver extract may be given with 
benefit, 4 ml. daily. 

In the idiopathic form, corticotropUn is invaluable for bringing about a remission. 
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SO ing. 8-hourly being given and the dose wadually reduced as itoprovement reselij 
The condition may rerrain clear after •wittidrawal of the drug, or it may rtou, ia 
which circumstances it is best to give cortisone in the smallest dose which gives relief 
and to withdraw it gradually as soon as possible. 

In the lympboblastomatous form cordootrophin may give sTOptomadc rdid 
vathout objective improvement beyond a slight aiminutton of scaling. Radioactive 
phosphorus is worth a trial. Otherwise treatment is symptomatic and supportive. 


SQUAMOUS DERMATOSES 

PSORIASIS 

Psoriasis is a common condition of sharply marginated, reddened areas of skin 
with abnormal scaling, The malady is most variable in its intensity and course, 
remissions, recurrences and exacerbations being a characteristic feature. 

Etiology and Pathology. — The fundamental cause is an unknown biochenueri 
fault in epidermal cell formation, resulting in abnormal horn cells. The fault is 
inherited and psoriasis occurs in 1 in 5, on the average, of children of a pMriatic 
parent. The first signs are usually noted in the second or ^ird decades but it may 
first appear in children under 10 or in persons over 30 or even in old age. Histo- 
logically, there is parakeratosis (nucleated cells in the stratum comeum), some hyper- 
keratosis and irregular acanthosis (hyperplasia of the stratum mucosum) with sum 
gross variability in the thickness of the epidermis that at one site there may be only 
a few cells between the dermis and the surface, while nearby there may be a large 
number. There is " clubbing ” of the iDterpapillary rete ridges of the epidenna 
In the dermis there is vascular dilatation, particularly in the upper part, and a patchy 
lympho^'tic infiltrate around the vessels and the cutaneous appendages. 

Precipitating factors are the hereditary predisposition, imections, unfavourable 
physical and emotional environments, emotional conflict and trauma to the skin. _ 

Oinical Picture.— From the cJinical standpoint, psoriasis is best divided ioM 
six types ; 

f li Guttate, post-tnfecUve psoriasis of children. 

(2) Localised, extensor psoriasis. 

(3) Flexural psoriasis. 

(4) Widespread psoriasis. 

(5j Pustular psoriasis of the palms and soles. 

(6) Psoriasis of the nails, 

(1) Guttate Psoriasis in Children may have no obvious precipitant but often 
there is a history of an infection, particularly streptococci throat infections, some 
3 weeks before the onset of the rash. U may begin after scarlet fever or varictUs, 
measles or mumps, suggesting that the malady is a type reaction of certain individuals 
to various. irvCecUons. 

The lesions are raindrop-sized, pink, flat-topped papules, with scaling which is 
at first inconspicuous. Itching is sfight or absent. The scaling is made more obvious 
by scraping (grattage) a papule with a spatula (not a finger nail i). This makes visible 
the silvery mica-like delicate scales and pin-point bleeding indicates the presen^ of 
dermal papiUs very near the surface. The lesions are widespread, even generalised 
in distribution, but the face and hands tend to be less affectea. 

Co^e and Prognosis. — Provided Ae condition is not over-treated, this fonn 
of psoriasis often gradually clears in about 3 months. In others, it may persist, with 
enlargement of some of the lesions to coin-like f nummular) or discoid areas. At any 
time in life there may be recurrences or recrudescences of psoriasis, usually of the 
discoid type, the guttate fonn rarely returning. 
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Diagnosls.~Guttate psoriasb has to be differentiated from a secondary papulo- 
squamous syphilide on the basis of absence of lymph node enlargement or of mucosal 
involvement. The skin lesions are not infiltrated or ham-coloured in psoriasis and 
although the scalp may be affected, there b no loss of hair. ’ 

Infective (seborrhceic) dermatitis presents nith dirty grey scales of greasy texture 
beginning as follicular papules whic* affect by jjrcfcrence the face, sweat grooves 
and flexures ; the scalp is involved, with loss of hair. 

In pityriasis rosea the lesions are pink or fawn-coloured, wth a centripetal free 
border to the collarette and the malady usually affects the tnmk and proximal parts 
of the limbs, 

Lichen planus presents with itchy, violaceous, polygonal papules with a waxy 
glance, mostly on the flexor surfaces. ^ 

Treatment. — Calamine liniment nrakes the best local application. All measures 
directed towards improing the general well-being are likely to help, including a 
holiday, vitamin supplements and (if under skilled observation) ultra-violet irradia- 
tion with a suberythema exposure daily. 

(2) Localized Extensor Psoriasis is another way in which the malady begins 
and it may persist, with fluctuations, for the remainder of the patient’s life, without 
any obvious disturbance in the gcnei^ health. This type may begin in ^il’dhood or 
in adult life and is most common at and just below the tip of the elbows and over the 
patella and patellar tendon. Other sites often affected include the lumbo-sactal 
r^ion, the calves, the forearms and the scalp, or any of these areas may be affected 
alone. The lesions may be nummular, discoid, circulate, polycyclic or irregular in 
shape (psoriasis geographies). There is usually no itching. 

Diagnosis.— Nummular eczema may resemble a nummular psoriasis but the 
lesions are papulo-vesicular, exuding or crusted. A single chronic patch of psoriasis 
has to be differentiated from Uchen simplex, lupus vulgaris, tuberculoid Jeprosv 
tertiary syphilis, Bowen’s disease and superficial basal cell epithelioma (j.v.). ^ 

Treatment.— The patient is best advised that treatment is only necessary for 
the sake of appearance and that the condition in no way interferes with general health 
and is not contagious. At the same time, a pessimistic view that psorlasB is incurable 
and nothing can be done about it is not only unjustified but positively harmful. It 
is true that the fundamental cause of psoriasis is unknown and therefore cannot be 
removed ; nevertheless, the precipitatmg factors causing recurrences and exacerba- 
tions aie often discernible and it may be possible to adjust or remove them and so 
give relief to the skin condition. The importance of day-by-day traumata in 
form must be remembered, particularly with regard to prognosis. 

In the localised form, benefit is often derived irom daily applications of a 
solution of coal tar to the lesions wth a camd-hair brtab, combined with soft paraffin 
ointment to any cradred or excessively dry areas, as required. Solution of coal tar 
may also 6e applied in a d to 12 per cent, concentration, with or without saficylic 
acid 2 to 4 per cent, in ointment of wool alcohols, simple ointment or soft paraffin 
ointment. Ointment of wool alcohols mixes most with skin fats and so brings the 
tar into more intimate contact with the skin. Simple ointment and, to a greater 
extent, soft paraf^ ointment, mitigate the action of me tar and they are often more 
useful because of their soft paraffin content. 

(3) Flexural Psoriasis is most commonly seen in the obese, and friction between 
opposing surfaces of skin plays an important part. The axilhe, submammary folds, 
umbilicus, genito-cniral folds and inteiglutem cleft may be affected. Secontftiy 
infection may occur, particularly with monilia. Sometimes diabetes coexists. Pson- 
asis of the genito-crural region may be either the result or the cause of pruritus vulva. 
The lesions arc sharply marginated, smooth, shiny red areas. 
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Diagnosis. — The presence of psoriasis elsewhere usually helps in differentiation 
from infective dermatitis and from intertrigo. 

Treatment depends on the cause. Obesl^, diabetes, various causes of pniritas 
vulv® need attention. Locally, magenta print can be used to control any infec- 
tive element. After this, a dusting powder may be helpful, or simple ointment with 
a 2 per cent, solution of coal tar. A 2 per cent, salicylic acid and sulphur ointroent 
may prove useful. 

(4) Widespread Psoriasis may develop de novo or it may follow guttate psoriasis or 
locriised psoriasis of the extensor or flexor surfaces. The reason for the extension 
may be some infection, over-treatment, intoxication, bad environmental condidora 
or emotional stress, due either to environmental or to personal difficulties. There 
may be no constitutional disturbance but mental depression is common. A persistent 
widespread rash may easily induce the leper complex and this accounte for the de- 
pression in some cases but, in others, the variation of mood is parallel « ith changes in 
the state of the skin, neither preceding nor follow'iog them, and suggests that fluctua- 
tions in intensity of the psoriasis and mood changes are often due to a common cause. 
The involvement may be widespread, subtotal or universal. The lesions may be 
nummular, discoid, figurate, polycyclic or annular. The Koebner phenomenon may 
be present, in which scratching the skin causes the development of psoriasis in the 
line of scratch. The skin in the centre of annular lesions does not show this reaction, 

3 * ■ become refractory for a time to this stimulus. The sites commonly aff^ed 
: the solp (where the scales rnay be in several diminishing layers giving a 
limpet-like appearance— rupioid psoriasis), the trunk, particularly the lumbo-sacral 
legion, the extensor surfaces of the limbs and the nails. Sometimes the flexures are 
also affected. The face and hands usually escape except in severe examples of we 
disease. Arthritis of the rheumatoid type is commonly associated with extensive 
psoriasis. 

Course and Prognosis.— This severe form of psoriasis is of prolonged duration 
and uncertain, often unfavourable, prognosis, unless the causal factors can be 
controlled. 

Treatment. — U is advisable to admit patients with extensive psoriasis to hospitri 
for investigation and treatment. TTie investigations are directed to infective, metabolic 
and emotional disorders, and specific treatment is given accordingly. Nonspedfic 
treatment for the psoriasis is best carried out by the Goeckerman regime, or some 
modification of it. In this, the patient’s slati is cleaned of ointment with liquid paraffin 
each morning, then general ultra-violet irradiation is given, a first-degree exposure, 
with treatment of plaques of psoriasis with a second-degree exposure if this is prac- 
ticable. The patient next takes a warm bath (to which may be added 2 to 4 oz. « 
solution of coal tar to 25 gallons of water if itching is severe}. In the bath, the whole 
surface may be cleaned with a toilet soap, but forcible removal of scales mth a coa^ 
brush is inadvisable. After drying from the bath, the patient is treated by the in- 
unction of 6 per cent, solution of coal tar in soft paraffin, excepring the flexurri lesions, 
which are better dealt with more gently with Lassaris paste alone or with 2 per cent 
of the solution of coal tar. The scalp needs special attention. Equal parts of Teepol 
and water with 1 per cent, of glycerin make an effective shampoo, followed by the 
inunction of up to 121 per cent, of solution of coal tar in the ointment of ivool alcohob 
or in emulsifying ointment. To this may be added 2 per cent, of salicylic add and 
2‘S per cent, of ammoniated mercury, (soft paraffin is too sticky and messy in areas 
of coarse hair and Lassar’s paste causes matting and is vety difficult to remove.) 
Oil of cade I2| per cent, may be used instead of the solution of coal taVj or 2 per cent, 
each of salicylic acid and of sublimated sulphur may be preferred jn emulsifying 
ointment. The regime may include autohjcmotherapy 10 ml. on four occasions 
every 5 days. 
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It is important in ^\idcsprcad psoriasis to do nothing that may cause an extension 
of tlie maJady and possibly lead to its gaieralisation or to exfoliative dermatitis. 
For this reason alone its more rigorous treatment needs daily supervision by a trained 
obser\cr. Dithranol has a justifiable reputation for relieving psoriasis but this treat- 
ment is best reserved for in-patients. Dithranol ointment (B.P.) (0-1 per cent.) is, 
in any case, too weak to be of value, while strong dithranol ointment (1 per cent.) 
is too strong for out-patient use and for the first trial of this substance. Its injudicious 
use can cause aggra\’aiion or even exfoliative dermatitis. It is best to start with 0-5 
per cent, in soft paraflin and to raise this to I per cent., 1*5 per cent, or 2 per cent, 
in stages, as may be required. Dithranol causes an inflammatory reaction and 
stains the skin a violet-bromi colour. Its daily application is continued until the 
lesions look paler than the surrounding skin. It is then withheld and soft paraffin 
ointment is substituted. Dithranol causes a severe conjunctivitis if it gets into the eyes. 

In resistant psoriasis, T.A.D. injections are sometimes successful in intravenous 
doses of 25, 50 and 100 million organisms at 5 to 7 day intervals, the aim being on 
each occasion to attain a temperature peak of 103* F. 

Sedation tvith bromides, promethazine hydrochloride or barbiturates may be neces- 
sary, and depressed patients may do well on amphetamine sulphate 5 mg. eaeft morning. 
Dietetic ana vitamin treatment is iDcfTeciivc except in so far as conditions of obesity 
on the one hand or malnutrition on the other may require adjustment. X-ray irradia- 
tion (100 r three times at weekly intervals) is very effective in clearing individual 
patches but is only justifiable for special purposes, such as the clearance of a resistant 
patch on a site for operation. 

Psoriasis docs not respond to corticotrophin or cortisone. 

Emotional factors may be dealt with, according to their relative importance, by 
reassurance, open discussion and moral support, by drug abreaction or even by 
psychoanalj-sis. Suggestion and hypnosis arc undoubtedly helpful while they are 
used but are likely to cause an excessive rebound when the moral prop is withdrawn. 

Complete clearance of all lesions is the aim, but the physician may well decide 
to be satisfied with some SO to 90 per cent, of clearance, particularly it the psoriasis 
has appeared early in life and has been aggravated by relatively tririal stimuli. At 
this stage, the patient should be encouraged to live with the psoriasis and not to be 
forever trying to clear off tlic last traces by any new method recommended by all and 
sundry. It must be stressed lliat the treatment of psoriasis is the treatment of each 
individual according to the phj'sical or psydiical defects that are discovered : it is 
not a routine matter of one regime or another. 

A holiday in congenial surroundings, with relaxation and isolation from the tele- 
phone, may be as cficctivc as any of the above measures. 

(5) Psoriasis op the Palais aato Soles. — ^T his condition b probably identical with 
'* pustular bactcride ” and one form of “ acrodermatitis pustulosa continua 

Clinical Picture. — In pustular psoriasb, the lesions are golden yellow from the 
beginning and do not go through a vesicular stage. Tlic pustules occur on palms 
or soles, less often on fingers or toes, amongst areas of red skin ■with dysfceratotic 
scaling. Psoriasis may also occur on the palms as patchy dyskeratotlc areas with some 
adjoining erythema. On grattage, silvery scaling is apparent. Either form may occur 
with or without psoriatic lesions elsewhere. 

Course and Prognosis. — Pustular psoriasis is extremely chronic and often fails 
to respond to remedies that are effective elsewhere, including X-rap. Its relief 
depends on the dbeovery and treatment of any infective focus (particularly strepto- 
c»ccal), the avoidance of local physical traumato and treatment of any metabolic or 
emotional factors that seem to be relevant. 

Diagnosis is from pompholyx, in which the vesicles arc sUn-coloured and become 
yellow at a later stage. 
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Treatment — ^Localljr, soft paraffin ointment with 2 per cent salicylic add, b 3 
useful application. Tonsillectomy has been followed by relief in some cases. X-rejs 
in fractional (100 r) exposures up to four may help, but as often fail. 

(6) Psoriasis of the Nahs usually occurs with psoriasb ekewhere but occasionally 
it is the only evidence of the dkease- 

Clintcal Picture. — ^The mildest form is a thimble-like pitting of the nail plates. 
This may vary in extent from a single pit on one nail to confluent affection of seve^ 
noils, and is very characteristic of psoriasis, rarely being seen in other diseases affecting 
the nails. 

In the next degree of severity, psoriasis causes brown or yellow discolouration 
affecting the sides or the distal parts or the whole surface of the nail plates. In this 
form, the nails are usually not thickened but, when psoriasis affects the ntil beds and 
matrices, the nail plates become thickened, opaque, dull and friable. Paronychbl 
involvement causes deformity with longitudinal or transverse ridging and grooring. 

DiagnosU. — Psoriask unguium has to be differentiated from tinea unguium, and 
eczema-dermatitis affecting the nail folds. Rarer possibilities include syplulk, lichen 
planus and idiopathic nail dystrophies. 

Ringw-orm usually affects one or a few nails of the hands and feet in asymmetrical 
fashion and is often associated with ringworm ekewhere in toe clefts, on the feet or 
hands or in the groins. Microscopic examination of nail shavings removed vrith 
the edge of a glass microscope slide reveals fragments of mycelium. The nails in 
ringworm are usually a dirty grey colour, partly destroyed and deformed, with lonp- 
luoinal or mnsverse ridmng and a powdery fnable surface. 

Syphilis or lichen planus arc recognised by evidence of the presence of these 
mabdies elsewhere. laiopathic nail dystrophy ts a ^scoloured and deformed condi- 
tion of the ntik without evidence of psoriask or of other skin disease elsewhere. 

Treatment.—- In the minor forms, treatment is not necessary unless the patient 
demands it. The results of treatment are always uncertain, but weekly applications 
of thorium-X, 1500 e.8.u. per ml. for about 3 months, often seem to give good 
results. This treatment k preferable to the use of X-rays or medication with liquor 
arsenicahs. Salicylic acid ointment makes a satisfactory loc^ application. Trauma 
to the nail folds and excessive drying or degreasing must be avoided. 


PARAPSORIASIS 

Parapsoriasis is a descriptive term for various forms of persistently abnormal sc^g 
of the skin. They are rare and of unknown cause but are probably distinct conditions. 

Parapsoriasis Guttata (pityriaris lichenoides chromca) occurs as guttate grey* 
brown scaly lesions, the scales often being concave and not having the mica-like 
appearance and pinhead bleeding points of psoriask. They are distributed on the 
trunk and limbs. The lesions itch little, if at all, and there is very little rednep of 
the skin around the abnormal scaling. The lesions perskt, with slight fluctuations, 
for an indefinite period and there is no constitutional disturbance. It usually affects 
young or middle-aged adults. 

Pathology. — ^There k parakeratosis and hyperkeratosis, slight atrophy of the 
stratum mucosum and a nonspecific infiltrate of slight degree around the vessels 
and appendages in the dermis. _ , 

Diagnosis is from secondary sypUUs, lidien planus, drug eruptions and pityriasis 
rosea. After a time, the prolon^Mi course rules out syphilis and pityriasis rosea. 
In syphilis, mucosal changes, condylomata, enlarged lymph nodes and evidence of a 
primary lesion may be found and the tetioos ate ham-coloured. In pityriask rosea. 
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the herald patch, distribudon of the eruption, cleavage line tendency and centripetal 
scaling are characteristic. Lichen planus is usually ve^ Itchy, the lesions give a 
" waxy glance ”, show pseudoscaling, have a characteristic distribution and often 
involve the oral mucosa and the external genitalia. 

Course and Prognosis. — If untreated, the condition may persist indefinitely 
but it seems to have no effect on the general health. 

Treatment. — ^Tbe malady sometimes responds well to general ultra-violet irradia- 
tion or to caldferol by mouth in a dose of up to 150,000 units a day for up to 3 months, 
with fortnightly urine examinations and estimations of the blootl urea to detect early 
signs of intoxication from the drug. 

Locally, salicylic add ointment is suitable. 

Parapsoriasis Discoides (parapsoriaris en plaque, xanthoerythroderma perstans) 

E resents as yellowish-red discs and ovals, non-i^y, occurring on the truiik and 
mbs, usually in adults aged 30 or more, without constitutional disturbance. 
HistopaAoIogy is not distinctive. There b focal parakeratosis and spongiosb 
and nonspedfic infUtrate in the dermb, a picture resembling a low-grade dermatitis. 

Clinical Picture. — N'on-itchy, bro^vn-pink plaques appear on the trunk and the 
limbs, with slight scaling and with no constitutional dbturbance. There rnay be 
slight atrophy. 

Course and Prognosis are both uncertain. Parapsoriasis en plaque may persist 
for montlis or ycar^ and a proportion of the cases pass on to poiHloderma (telangi- 
ectasia, atrophy, pigmentation and depigmentation) or to reticulosb in one of tts 
many gubes (exfoliative dermatitis, mycosb fungoides, etc.). The prognosis must 
be non-committal and periodic physical examinarioos and, if necessary, biopsies should 
be made for early evidence of a reticulosis. 

Treatment b most unsatbfactoiy, the malady resisting all efforts of the physician, 
including ultra-violet irradiation, calciferol and various nonspecific remedies. 

Parapsoriasis LiaiENOiOES (parakcratosb variegata) presents with reddbh-brown 
scaly, fiat-topped papules in reticular pattern chiefiy on the extensor surfaces of the 
ibe nctt and the trunk. The condition b slowly pnwressive but benign. 
Diagnosis is from secondary s)'philis and lichen planus (j.v.). 

Treatment is symptomatic and supportive. 

Pityriasis Lichenoides et Varioufor.mis Acuta is a fourth and uncommon 
form of panpsoriasb of more sudden exanthematous onset, with lichenoid and 
variolifonn lesions, yellowish-brown and crusting. It resolves spontaneously after 
weeks or months, leaving depressed scars. The palms, soles and mucoss escape 
but tlie lymph nodes may be enlarged. 

Diagnosis b from varicella, secondary syphilis, drug eruptions, pityriasis rosea 
and hchen planus {q.v.). 

Treatment b symptomatic and supportive. 

PITYRIASIS ROSEA 

Pityriasis Rosea is a scaly disease of limited duration, characterbed by the 
appearance of a herald patch a few days before a generalised eruption. 

TEtiology and Pathology. — ^The cause b unknown. It often folIo^vs an upper 
respiratory infection or slight fever and may be a viride. Second attacks are rare. 

The Hstopathology is not distinctive. There b some parakcratosb and a non- 
specific cellular infiltrate in the dermb. 

Clinical Picture. — Children and young adults are mostly affected. There is 
often a hbtory of malaise, coryza and of sore throat a week or 
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The first change in the skin is the herald patch, somewhere on the trunk, al tie 
axilla or on a thigh, occasionally more distally on a Umb. The lesion is an otal, 
rosy plaque becoming fawn-coloured, vfith scaling, the free edges of the scalw bds^ 
centripetal. Itching is slight or absent as a rule. The herald patch may be missed. 
The generalised eruption begins a week or two later and is usually confined to the 
trunk and proximal parts of the limbs. It often extends up the neck and down the 
arms and forearms, but the face, lower thighs and legs are seldom affected. 

Two types of generalised eruption are seen, the more usual macular and plaque 
form and the follicular papular form, in which, however, a feiv plaques are aln-ays 
present as well. The plaques start as pink nucules which extend to become 
“ medallions " which, on the trunk, lie parallc! to the ribs ; they vary in size from 
0-5 cm. to 2 cm. or more. Scaling ia not apprent at first but, after a week or 10 days, 
the lesions become fawn-coloured and scaling begins from their centres, causiag » 
centripetal arrangement of the free border of the scaling. In the early stage, when 
this feature is not apparent, it can be demonstrated by scraping a lesion so as to detach 
the looser scales. I’here arc no mucosal changes and the lymph nodes are not enlarged. 

The follicular papular variety is more difficult to recognise, but the manner of 
onset and the distribution should give rise to suspicion and the discovery ofroedaUions 
makes the diagnosis clear. 

Course and Prognosis. — The total course is usually about 6 weeks, but it may 
last only 4 weeks or continue for anything up to lOwecks. Pityriasis rosea is modified 
in xcrodermatous and seborrhetic subjects. Its course is prolonged if, owing to a 
misdiagnosis, treatment is given with fungicides. In these circumstances, it naj 
become papular vesicular, ccrematised and distressingly itchy. 

Diagnosis is from secondary syphilis, drug eruptions, tinea eirdnata and infec- 
tive dermatitis. In secondary syphilis, tlie examination of the genjtaJia, mucous 
surfaces and lymph nodes reveals other evidence of that disease. Pityriasb rosea-like 
drug eruptions are usually in some way atypical. Tinea circinata is usually more 
acute, witii vesiculation as well as marginal peeling ; tJie lesions are circular rather 
than oval ; they are few in number and may appear on the face ; the scalp, too, rosy 
be affected with scaling and short broken hairs. Slicroscopy reveals myedia and 
spores. InfccrivT! dermatitis is recognised by its grey greasy scales and sweat area 
distribution. 

Treatment. — Reassurance, explanation and calamine lotion are usually all that 
are required. The patient need not be isolated. Warm but not hot baths may be 
taken. If any doubt exists, the ^Vassermann reaction should be tested. Over-treat- 
ment must be avoided. To hasten peeling, general ultra-violet irradiation is some- 
times given and the course may be shortened by about a week in this way, but there 
18 rarely any justification for this procedure. 


PITYRIASIS RUBRA PILARIS 

This is a rare chronic skin disorder characterised by red follicular papules with 
horny spines, keratoderma of the palms and soles and psoriasis-like plaques of a 
bright pink colour. 

JEliology and Pathology. — The cause is unknown. A defect of vitamin A 
metabolism is suspected. It may be a follicular variant of psoriasis. 

Histologically there ia folficuiar keratosis and plugging, with an infiltrate around. 
The psoriasis-like plaques show paraketato^ and a nonspecific infiltrate. 

Clinical Picture. — There are wule^read groups of pink or red follicular papules, 
with keratotic tips, on the body and limte. The hairy backs of the proximal poalangw 
show follicular keratoses. There is marked thickening and dirty discolouration, with 
fissuring, of the horn on the palms and soles, and nails become deformed and 
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brittle. The plaques are pink or red scaly areas, having a resemblance to psoriasis, 
on the one hand, and lichen simplex, on the other, but they differ from both these 
conditions in that central circles or polyqfclic areas of normal skin are present. 
Ectropion may occur. The mucous membranes are not affected. There is no obvious 
constitutional disturbance. 

Course and Prognosis. — ^The malady omes on insidiously and continues in- 
definitely in spite of treatment, A spontaneous remission may occur after several 
months. 

Treatment. — ^There is no evidence that the administration of vitamin A shortens 
the duration. (Estrogens may seem to bring about a remission but their evaluation 
is difficult. Treatment is symptomatic, with applications of salicylic acid ointment 
or a mixture of thb •with an equal part of glycerin of starch. 

DYSKERATOSIS FOLLICULARIS 

Dyskeratosis foUicularis, or Darieria disease, is a rare condition due to an inherited 
abnormality of horn formation. 

JEtiology and Pathology. — ^The cause is unknoivn but an abnonnality of 
vitamin A metabolism is suspected. 

The highly characteristic histology consists of hyperkeratosis and papillomatosis, 
ivith fceratotic plugging and dyakeratotic “ corps ronds ” and “ grains ” in the upper 
epidermis, with lacuna at the epidermo-demiM junction, which results in the forma- 
tion of vegetations. 

Clinical FIcture.-'Early in life, the child is noted to have dirty grey keratotic 
plugs on the skin. The ilexures and the hair-bearing areas are affected most. Second- 
ary infection may lead to moist warty nodulation and an offensive odour. The 
finger-tips show pinhead and smaller depressions on the epidermal ridges. They 
are peculiar to this malady. 

Course sind Prognosis.— The course is prolonged but the malady does not 
disturb the general health except from the effects of secondary infection. Some 
degree of mental retardation is not uncommon. 

Diagnosis is from acanthosis nigricans, in which there are velvety, pigmented 
folds and wartiness, and from pemphigus vegetans and dermatitis vegetans (q-V.). 

Treatment is symptomatic. Ten per cent- salicylic acid ointment is a useful 
application. Vitamin A is ineffective. 

LICHENOID DERMATOSES 

These eruptions are of widely differing sctiolog)' and pathology but they have 
in common some degree of similarity in their phj'sical signs. 

LICHEN SIMPLEX CHRONICUS 

This is a common condition in which oval areas of pinkish-brown, thickened skin 
develop at sites of repeated friction (see Sensory Disorders). 

LICHEN PLANUS 

This is a disorder of uncertain durarion in which itchy fiat-topped, shiny, violaceous 
papules appear on various parts of the body. 

Etiology and Pathology'. — The cause is unknown. It is suspected to be of 
virus origin and set off by varied noxa, including drugs, physical agents, nutritional 
deficienacs and emotional stresses. 

Histologically the picture is characteristic; but it is modified by the amount of 
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atrophy or hypertrophy present and by tfie extent of involvement of hair foUiclo. 
Hence, terms such as lichen planus atn>j>!ucus, lichen planus hypcrtrophicvis filches 
planus verrucosus) and lichen pUtno-piluis (lichen planus follicularis). IJchta 
spinulosus et folliculitis decalvans of Graham-Little is a variety of lichen plano-pilira 
affecting the scalp. 

There is hyperkeratosis, thickening of the stratum granulosum, either atrophy of 
the stratum mucosum or an irregular acanthosis and, depending on the intensity of 
the dcmiai infiltrate, a variable degree of liquefactive degeneration of the stratum 
geiminativum, ^vhich in extreme cases may result in histological or even cKsied 
evidence of bulla formation (lichen planus buUosus). The rete ridges may be cf 
“saw tooth" type or, in atrophic areas, absent; in hypertrophic cases there is 
papillomatosis, in the upper dermis, immediately subjacent to the epidermis. Is s 
heavy infiltrate almost entirely composed of lymphocytes with a few histiocytes. 

In lichen plano-pllaris tlie same histological features are observed at and aroucj 
the hair follicles. 

Clinical Picture. — ^Lichen planus most characteristically affects the buccal 
mucosa:, the fronts of the wrists, the lumbosacral region, the external genitalia, the 
medial aspects of the thighs, the shins, calves and ankles : it may appear on the 
palms or soles and anywhere on the body, though rarely, if ever, on the face. Scratch- 
mg sometimes causes linear lesions (Koebner^s phenomenon) or exposure to sunlight 
may localise the rash- Involvement of the scalp with lichen plano-pilaris may end 
in the picture of pseud^elade (f.t>.) and rarely the nail matrices are affected and tht 
nails dystrophic and deformed as a result. 

The elementary lesion of lichen planus as seen on the skin is a violaceous, poly- 
gonal, fiat-topped, shiny papule, ^metimes the papules are only a ahade d^kef 
than the surrounding shin. Often Wickham's str» and spots can be seen upon 
them— grey streaks and spots of pseudo-scaling, thought to be colour changes caused 
by the thickened stratum granulosum. The mdlvidt^ papules often enlarge or run 
together to form extensive plaques. 

Central healing, often somewhat atrophic, is common, resulting in lichen planus 
annulare. On the penis this is most characteristic and the lesions here are often 
non-itchy. Resolution of lichen planus is nearly always accompanied by a great deal 
of pigmentation. It is not unusual for all the lesions to clear except those on the legs 
wWch may, on the contrary, become verrucosc and persist indefinitely. 

Lichen plano-pilaris presents as shiny follicular papules with a violaceous rim, 
the papules often being grouped. The process cnck in atrophic scarring, at fiist 
violaceous, later white and m patchy baldness. 

Lichen planus of the mouth gives rise to white, slightly raised polygonal spots 
and white streaks and delicate feathery patterns. Ulceration or redness are unusual 
and the lesions are either symptomicss or give rise to a sensation of slight roughness. 

Lichen planus of the nails is very rare. Involvement of the nail matrices may 
cause grey, rough, dystrophic nails. 

Course and Prognosis. — Lichen planus is extremely variable and unpredictable 
in its course, no doubt depending on the possibilities of controlling the causal factort- 
The subacute form may, in fact, persist for months, new lesions appearing while 
others become inactive and are concerted into pigmented macular remnants. The 
chronic form may persist indefiiutely or clear at some sites but not at others. The 
legs are particularly likely to be affected by chronic and often hypertrophic lichen 
planus. Even after complete disappearance of all lesions, fresh outbreaks may occur 
some months or years later. 

The development of cardnoma on lidien planus in the mouth has been described 
in a very few cases : lesions on the vulva, b^use of the initation they cause, rosy 
result in leucoplakic changes and cardnoma. 

Diagnosis is from psoriasis, parapsoriasis guttata, syphilis, warts, lichen simplex, 
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lichen nitidus, lichen sclerosus et atrophicus and lichen amyloidosis {?.».)• The 
diagnosis depends on a careful consideration of the elementary lesions, their " waxy 
glance ”, their distribution, and the presence of orogenital lesions. Lichen planus 
may be non-itchy and in the early stage of evolution the lesions may be atj^jical. 
Hence it is sometimes necessary to reinspect a patient after a week's interval, with a 
view to coming to a firm diagnosis. It may al^ be necess^ to perform biopsy, a 
very useful procedure because of the highly characteristic histology in lichen planus. 

Treatment. — There is no specific treatment for lichen planus and each patient 
must be dealt with according to the relative significance of emotional, drug, physical 
or other factors that become evident when taking the history. 

Sedation is usually necessary, either by an evening dose of a barbiturate such as 
butobarbitone gr. 3, or with gr. J doses of phenobarbitone two or three times a day 
in addition. 

The %vithdrawal of any drugs the patient may have been taking is advisable if 
they are suspected as causal, for example, gold or mepacrine. Appropriate detoxicating 
remedies such as dimercaprol should be given when indicated, and more specific 
“ supporting ” treatments such as crude liver injections and vitamin supplements 
are justifiable. 

Bed r^t is a valuable prescription for subacute, widespread lichen planus, or 
when the history suggests that fatigue may be an important factor. Such adjust- 
ments to the patient’s mode of living that may seem necessary play an important 
part in treatment and unless these psycho-physical factors are dealt with the malady 
may prove intractable. 

Certain drugs have a reputation for reUeving resistant lichen planus. Thev 
include mercury and potassium iodide mixture, intramuscular injections of bismuth 
(0’2 g. in 1 ml.), or of mercury salicylic arsonate (0-06 g. in 2 ml.) or a short course 
of Fowler’s solution. A short course of corticotrophin may bring about a remission. 

Fractional X-ray exposures (75 r up to four weekly treatments) to confluent 
patches, or fortnightly applicadoos of tborium-X (1,500 e.s.u. per ml.) often help 
to tilt the bahmee in the patient’s favour. 

Other local applications are not of great value. Phenol 1 per cent, in zinc cream 
or calamine lotion may be used as an antipruritic. 

LICHEN NITIDUS 

This is a rare eruption of uncertain aetiology, consisting of lichenoid papules in 
which there are focal areas of tuberculoid histolc^ enclosed as it were between clarvs 
of epithelium. The overlying epidermis is atrophic. The collagen and elastin are 
degenerate. A tuberculous cause has not been established and the condition may 
in fact be a variant of lichen planus. 

Clinical Picture. — ^Non-itchy, skin-coloured or pink, shiny, fiat-topped papules 
occur in close-set groups, particulatly on the penis, the flexor surfaces of the forearms 
or on the abdomen. 

Course and Prognosis. — ^The lesions persist indefinitely but may finally fade 
away without residual pigmentation. 

Diagnosis is made from lichen planus by the absence of itching and pigmentation 
and the characteristic histology. 

Treatment is ineffective. Success has been claimed for iodine t^tr ^n by mouth 
in the form of Lugol’s solution. The patient should be examined for any possible 
tuberculous focus. 

LICHEN SCLEROSUS ET ATROPHICUS 

A condition of lichenoid papules, ending in atrophy and sclerosis, affecting both 
sexes; commoner after 30 years of age; rate in children. “ 



DISEASES OF THE SKIN 


I2S0 

ffitiology and Pathology. — ^Thc eliolo^ is unknown. 

The histopathology is characteristic and includes hyperkeratosis and acncifonn 
follicular keralotic plugging, atrophy of the stratum mucosum , edema of the upper 
dermis with homogenisation of the collagen and an inflammatory infiltrate in ikt 
deeper parts of the dermis, without obliterative vascular changes as seen in sclero- 
derma. 

Clinicnl Picture. — The malady presents with genital and extragenital lesions. 
In both sexes the latter consist of roughly circular pinkish-grey atrophic parchment- 
like patches with a few comedones. At flexural sites there may ^so be white lichenoid 
papules and scIeroderma-like plaques without comedones. 

In the male the genital lesions may be similar to those already described if they 
are on the shaft of the penis. There may be o fibrous constriction of the prqjuce 
causing phimosis. On me inner surface of the prepuce, at the coronal^ sulcus, and 
on the corona and glans, there is a variable degree of atrophy and ederosis. Atrophy 
may be confined to the penile meatus and this may later cause some urethral stenosis; 
or the whole surface of the glans may be irregularly thickened, dry, white and hard, 
a condition known as balanitis xerotica obliterans. In the female the atrophic and 
sclerotic changes may affect the labia minora or majora and the adjoining atia of the 
perineum and petian^ region. Itching is variable but may be intense. The severest 
cases may have bullous lesions owing to interference %vith lymph drainage. 

Course and Prognosis.— Lichen sclerosus ct atropfiicus continues inderinitely 
but may undergo considerable spontaneous improvement. There are no serious 
complications on tlie extragenital skin but on the penis urethral stents may o«ur 
and on the vulva intense itching and scratching may lead to leucoplakic and carano* 
matous changes. 

Diagnosis is from the localised form of scleroderma (morphcca), macular atrophy, 
leucopldua and atrophic vaginitis with kraurc^is. 

Morphaa presents as an oval, firm, white or pink, shiny plaque with a lilac halo. 
Atrophy is not marked except sometimes in the later stages. There are no comedoaw. 
The histology is different from that of lichen sclerosus et atrophicus. In macular 
atrophy there are soft bulgings, giving a hemia-Iike feeling on pressure. LeucopIaluJ 
only affects mucous surfaces. Lichen sdcrosus et atrophicus of the vulva may be 
complicated by leucoplakia. Atrophic vagitiitb presents as shrinkage of the vaginal 
orifice (kraurosis vulva) wth patchy pigmentation, depigmentation, atrophy ana 
telangiectasia of the mucosa of the vulva. The labia nmora are often atrophic or 
absent. 

Treatment. — There is no specific treatment. It has been claimed that vitamin E 
by mouth is of value. The ointment of wool alcohols or hydrous ointment make 
useful local applications. Mcatai stenosis may need suitable attention. If leucoplakia 
or carcinoma supervene on the vulva, excision is called for, but excision of the perineal 
and perianal skin is unnecessary because cardnoma does not develop on extragcnital 
lesions of lichen sderosus, 

LICHEN STRIATUS 

This is a rare malady occurring usually in children. A band of lichenoid pa^k* 
erupts usually in the long axis of a limb and after a few weeks or months involutes 
spontaneously. Itching is slight or absent. 

The histology is that of c&ootc dermatitis. 

Diagnosis is from lichen planus linearis. 

Treatment is symptomatic and supportive. 

LICHEN SPINULOSUS (KERATOSIS FOLLICOLARIS) 

This is a condition of widespread or grouped homy, follicular papules. The wide- 
spread form involves in particular tiie extensor surfaces of the limbs and trunk 
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(phrynodentia). The cause is belie\*ed to be a deficiency of vitamins A and C and 
the malady is mostly seen in children. 

A somewhat similar piaure may occur in the follicular variety of xeroderma 
(keratosis suprafollicularis). 

An eruption of oval areas of lichen spinulosus on the trunk and limbs may occur 
with fungous infections of the feet (lichen uithophytide). 

Pathology. — In xerodenna the stratum granulosum is deficient. In avitaminosir 
A and C there may be perifollicular hsmonhages. 

Diagnosis is from lichen plano-pilaris in which the papules have violaceous 
rims and on the scalp cause a s’ariety of folHculitb decalvans. 

Treatment. — Depending on the cause, treatment consists of vitamin supple- 
ments, elimination of a fungous infection or attention to xeroderma or lichen planus. 
Salicylic acid ointment may be applied. 

LICHEN SCROFULOSORUM 

This is an eruption of skin-coloured or pink, lichenoid papules, usually occurring 
on the trunk in childhood. There is often also tuberculosis of lymph nodes, bones 
or joints, etc., a strongly positive Mantoux reaction and a tuberculoid hbtology (see 
Tuberculides). 

LICHEN AMYLOIDOSIS 

This is a localised cutaneous form of amyloidosis presenting as itchy, elevated, 
nodular plaques on the shins, resembling hypertrophic lichen planus. The diagnosis 
is confirmed by staining for amyloid (see Amyloidosis). 

LICHEN URTICATUS 

This is a papular urticaria of childhood. The lesions resemble varicella more 
than lichen (see urticaria). 

PITYRIASIS LICHENOIDES CHRONICA 

PITYRIASIS LICHENOIDES ET VARIOLIFORMIS ACUTA 
(See Parapsoriasis) 

PARAPSORIASIS LICHENOIDES 
(See Parapsoriasis) 

LICHENOID ERUPTION OF AXILLAJ (FOX FORDYCE DISEASE) 

This malady occurs mostly in women as pink or bro%vn dome-shaped, grouped 
papuhs in ths sxiJics, aJsn snmeti/n^s st other spcaine sites, the sreois the nip^s, 
the umbilicus, pubic region and the perineum. Itching is severe. 

.Etiology and Pathology. — ^The cause is unknown. 

There is follicular hyperkeratosis and plugging, acanthosis and a chronic inflam- 
matory infiltrate around the apocrine glands. 

Treatment consists of restrogens by mouth and salicylic acid 2 per cent, in 
hydrous ointment locally. Fractional X-ray exposures 100 to 150 r weekly up to a 
total of 600 r may prove helpful. 


ACNEIFORM DERMATOSES 

These are eruptions in which acuminate papules provide the most characteristic 
feature. 

41 
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ACNE VULGARIS 

A papular condition due to hTperketatotic plugging of the pilosebaceous follido 
asmbined with hyperpiasia of the sebaceous glands. 

/Etiology and Pathology. — ^Acne’is brought about by an imbalance behveta 
androgenic and testrogcnic hormones. In the male, an excess of testosterone is 
responsible ; in the female, an excess of progesterone is believed to be the cause 
In either case there is a resultant sebaceous hyperplasia and a diffuse hypctketatcisis 
which, at the pilosebaceous orifices, particularly at the openings of glabrous 
causes obstruction to the flow of sebum. A blackhead (comedo) b an hyperkeratotic 
follicular plug. This follicular obstrucrion leads to iimammatory changes (papubr 
acnej, the keratin and sebum having a foreign body effect. This inflammation rosy 
end in resolution or in suppuration (pustular acne) : in cither case the end result u 
some degree of fibrosis. The pus is usually sterile and, if the suppuration « deep 
it may form cystic swellings in the hypoderm (acne conglobata). Burrowing tracla 
may form, lined tvith epidermis, and there may be small epiderra^ bridges and toontU 
wim several openings. 

Severe acne tends to end in keloid fortoation, particularly at the nucha, over 
the sternum and, with smaller lesions, on the face and neck (acne keloid). 

In addition to the cystic swellings already mentioned, epidermal cysts of pinhead 
size may he interspersed amon^t the acne lesions (" white ” acne). 

There is no evidence that me acne bacillus is the cause of acne. ^ This organism 
is, like the pit)TOsporon of Malassez and the Staphylococcus saprophytievs, a secondary 
invader of the truly seborthaic sWn. Some comedones contain an acarus, the demodex 
foUiculorutn. Most acne lesions are sterile but sometimes there is a heavy secondary 
infection with staphylococci (acne sycosis); in these drcumsuoces the pustules are 
notably more super^cial and contain liquid pus as opposed to the cheesy conte&ts 
of many acne pustules. 

Clinical Picture.— Slight degrees of acne ot puberty arc so common as to be 
regarded as physiolomcal. It usuily begins at about 12 to 14 years of age and dii^* 
ishes in severi^ at 18 to 20, In girls it often coincides %vith the menarche. Occasion- 
ally acne persists into adult life and may even last throughout life. As a rule, males 
arc more severely affected than females. 

Acne affects the face and nedt, tlic upper trunk and, to a lesser degree, the lumbar 
region, buttocks and limbs. 

A comedo (bladihead) (acne punctata) is a black or dirty grey, pinhead sized, 
hard speck at a pilosebaceous orifice. In an uncsjraplicated comedo there is no red- 
ness or swelling but when this occurs an acne papule results, acuminate, firm and 
comedo-topped; Uquefactive dmnges lead to a deep-seated pustule. Tliis may resorb 
or break spontaneously or be broken by the patient’s manipuIatioiK, and a funnel- 
like, depressed scar results. Lesions of acne conglobata are obtuse, dome-shaped, 
bluish^rey nodules. It Is not unusual to see comedones, papules, pustules, small 
epidermal cysts, ^stic swellings and scars, often keloidal, in the same patient. 

The complexion In acne is greasy and muddy, the thickened epidermis diminish- 
ing transmission of colour from blood flowing in the superficial vessels of the dermu. 
Visibly enlarged patulous follicles ate present and excessive sebum formation may be 
visible especially at the ahe nasi. ITicre may be an increase of dandruff but tlus w 
by no means the rule. The acne patient of either sex is usually somewhat hirsute 
and in females the pubic hair often Im a masculine distribution. There may also 
be hyperidrosis. 

Course and Prognosis. — Acne vulgaris usually clears up or improves consider- 
ably after the teens. If it does not, some cause can usually be found (sec below). 
A variable amount of scarring is inevitable, except in the milder forms. 
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Diagnosis is from sj’ccsis, acneiform tuberculides, syphilides, drug eruptions 
and rosacea. 

In sycosis, involvement is of coarse hair-bearing areas, whereas acne involves 
areas of glabrous skin and the borderline between coarse hair-bearing areas and 
glabrous skin. The two conditions may coexist. 

Acne agminata presents as grouped translucent papules, particularly on the eye- 
lids, nose and penis. 

Acneiform syphilides are papulo-pustular but without comedones ; but syphilis 
may also aggravate a pre-existing acne vnilgaris. 

Halogens, too, particularly iodides, may cause acneiform eruptions without come- 
dones, or aggra\’ate pre-existing acne vulgaris. Halogen acne is usually more exuber- 
ant than acne vulgaris. Occupational acne often affects the forearms and thighs as 
much as the face. 

Rosacea usually occurs in an older age group than acne vulgaris but occasionally 
starts in the teens. The lesions involve an oval area of the centre of the face. They 
are erythemato-papular and pustular but there are no comedones, though scare of 
previous acne may remain. There is marked vasolability and the face is bright red, 
not the muddy colour of acne vulgaris. 

Treatment depends on control of the primary cause and of the aggravating 
factors. The primary cause is a relative excess of androgens in relation to cestrogens. 
The aggravating factors are numerous. They include a fan^al predisposition, 
dietetic errors, certain drugs, contact irritants, imperfect hygiene and insufficient 
weathering and emotional tension related in particular to conflicts with parental 
authority and difficulty in p3ychose.xuaI adjustment to adult life, the acne sufferer 
often being somewhat retarded in this respect while intellectually adequate and 
physically mature. 

Treatment aims at correctins the endocrine imbalance so as to diminish sebaceous 
over-activity *, and attaining and retaining patency of the pilosebaceous follicles. 

It is inadrisable to use cestrogens in the male : in the dosage nccessa^ to give 
a good result the emasculating effects that also result are undesirable. Emotional 
changes and gyna^comastia may result. In females cestrogens may justiffably be 
^ven if there is oligomcnorrJicca, irregular menstruation, male type hirsutism or 
marked aggravation of the acne before the menses, but it is inadvisable to use them 
even in these circumstances for tiie first few years after the mcnarche ; it is better 
to allow time for meastruation to acquire a regular thylhm. 

When prescribing cestrogens for acne, the patient should be asked to estimate 
the expected first day of the next menstrual period and to begin the treatment 10 days 
before this date and continue until menstruation begins. In this way there is no 
interference ^vith ovulation. If menstruation u markedly irregular, it is not possible 
to adopt thb procedure and the patient is instructed to start treatment a fortnight 
after the last azy of the previous menstrual flow and continue for a fortnight or until 
the next period begins, whichever is the shorter. This treatment is contioued for 
3 to 6 months. 

The diet should be high in protein and vitamin content. Excess of fats and 
carbohydrates must be avoided. In particular, chocolate, cocoa, cream pastries and 
cheeses are liable to aggravate acne. 

Bromides and iodides have in the past been responsible for much aggravation 
of acne but they are in less common use to-day. Otner drugs, for example aspirin, 
occasionally aggravate acne. 

The skin should be washed at least twice a day with a good toilet soap. Medicated 
soaps are best avoided. If cosmetics are used they should be of the lotion type, not 
creams. The patient should be discouraged from experimenting with local applica- 
tions. Irritant or sensitising substances incorporated in a base capable of mixing 
well with fat and water may cause a severe chemical folliculitis. Similarly, exposure 
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to brine, pitch, tar, organic chlorine compounds, paraffin or petroleum oils (cutting 
oils, greases, waxes) may cause or aggravate acnc. 

Woollen underclothing should not be worn next to the shin. 

The acne patient should be encouraged to take outdoor exerdse in all weathen. 
The fine exfoliation that follou’s sun-bawing is beneficial, as is tlie flush that follows 
exposure to wind and rain. 

Infected acne may be improved ivilh appropriate topical antibiotics and by staphy- 
lococcal toxoid injections. 

In those cases of acnc in which emotional factors are relevant the control is ttiffi- 
cult and psychiatric assistance is sometimes necessary. The acne pati^t should be 
encouraged to mix with other young people and to have wide sodal activities. 

Local treatment . — This mainly aims at bringing about a fine peeling of the skin. 
For this purpose a weekly second-degree exposure to ultra-violet irradiation (enough 
to cause a branny peeling) is most helpful. The carbon arc lamp is most efficacious 
but, if not available, good reauUa can usually be obtained wil5\ the mcrcuiy vapo\» 
lamp. Before giving cither of these treatments to acme involving the trunk, it is 
advisable to make a radiographic examination of the chest in order to exclude the 
presence of an asymptomatic focus of tuberculosis which might be activated by this 
treatment. For more severe acne tnduratum, a thitd-degree exposure (to cause coarse 
peeling) may be necessary. 

Medicaments for local application m acne should cither be Jorions or pastes. 
Creams and ointments arc likely to prove harmful. Zinc sulphate lotion, compouno 
sulphur lotion and catacnine louon xvith 2 per «nt. of sulphur are all useful. A 
flesh-tinted paste will serve the double purpose of treatment and camouflage. Resorcin 
and sulphur paste (tinted) is of reasonable cosmetic quality. 

The libei^ use of soao and water and the avoidance of cream cosmetics should 
go hand in hand \vith the above treatment Many patients with acne vulgaris roanipu- 

late the lesions by squeezing, in the hope that contents will be expressed and resolu- 

tion hastened. This undesirable habit is the cause of much funnel-like 8arrin| of 
the follicular orifices. Manipulation should be Itmited to brisk frietton with a face 
flannel or a soft nail brush. 

Carbon dioxide snow applications (I to 3 seconds) to larger nodules are useful 
by bringing about a coarse peeling. 

Cystic swellings need puncture before giving this treatment. 

X-rays can be used with a view to bringing about some involution of the sebaceous 
glands in severe and resistant acne, particularly if it is localised. An exposure of 
100 to 150 r repealed weekly up a total of 6(K> r is a reasonable dosage. Any cystic 
swellings should be punctured before this treatment is given. On no account should 
more than two of such courses be given (total 1200 r) because above this level post- 
irradiation atrophic clianges are likely to occur. 

ACNE EXCOR16E DES JEUNES FILLES 

In this condition excoriations dominate the picture. Comedones are usually but 
not always present and numerous excoriated papules and scars, particularly at the 
forehead, temples, cheeks and chin. 

Acne excori^e indicates the presence of an emotional conflict and calls for psycho- 
logical investigation and treatment. Ixical treatment is inefiective unless the urge to 
pick the spots has been removed. The best application is a flesh-tinted paste, for 
example, titanium dioxide paste. 

ACNE IN INFANCY 

This is rare, but may occur in the following ways : 

(1) Newborn babies often have numerous small papulo-pustules on the face for 
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the first few days after birth. It has been su^estcd that these are due to androgenic 
hormonal influences (progesterone) from the mother. 

(2) The use of camphorated oil, olive oil or tallow as an embrocation may cause 
an acneiform eruption on the face or chest (grouped comedones). 

(3) Excessive and occlusive tvrapping up of the child’s body may, by increasing 
sweating on the face, cause some inflam^ follicular papules. 

i 4) Occasionally cod liver oil given by mouth causes acneiform papules. 

51 Unilateral nsvi consisting of grouped comedones occur. 

6) Adrenocortical neoplasms are accompanied by acne as is the administration 
ot corticotrophin or cortisone. 

ROSACEA (ACNE ROSACEA) (see p. 1207) 

ACNE NECROTICA (ACNE VARIOLIFORMIS) 

This is a relatively rare inflammatory condition of the follicles tvith discrete 
papulo'pustulation on the forehead, acalp and temples, going on to necrosis and 
scarring. 

Etiology and Pathology. — ^The condition is a folliculitis due to coagulase- 
positive staphylococci. Histological changes of acne vulgaris are present with the 
addition of ccdema and an inflammatory infiltrate leading to superficial follicular 
necrosis. 

Clinical Picture. — The patients are usually middle-aged men but women may 
also be affected. Near the hair margin across the forehead, at the temples and on 
the neck are discrete, brownish papules, pustules and scabs, with depressed scars. 
It may also appear on the face, bmbs and trunk. There may be muw itchii^ and 
picking of the lesions, which are present in all stages at the same time. Afhcted 
individuals usually show evidence of the “ seborthaic ” state. 

Course and Prognosis. — The condition tends to persist indefinitely and to 
relapse after treatment is stopped. 

Diagnosis is from seborrhccic folliculitis, acne vulgaHs, syphilis and variola. 
The duration, distribution, itching and polymorphic lesions suggest the correct diag* 
nosis. Seborrhccic foUicuUtis leaves little or no scarring. 

Treatment, which is usually effective, consbts of the application of the appro- 
priate antibiotic, depending on sensitivity tests. The associated seborrhccic state 
must receive attention. Other remedies sometimes used include zinc and copper 
lotion, potassium sulphate lotion, Vioform cream or Quinolor ointment. 

ACNE URTICATA 

This is an eruption of small wheals on the scalp, face or elsewhere. Excoriations 
often result (see Urticaria). 

ACNE SCROFULOSORUM (see Cutaneous Tuberculosis) 

ACNE AGMINATA (ACNITIS ; LUPOID PAPULAR TUBERCULIDE) 
Clinical Picture. — ^This is a papular eruption affecting the forehead, ej’elids, 
nose and cheeks and sometimes the penb. Tte papules are yellow and translucent, 
giving a lupoid appIe-jelly appearance on diascopy. The lesions are all at the same 
stage of development. Necrosb subsequently occurs, and when the scabs separate 
depressed scars are left. 

lEtiology and Pathology. — ^Thc condition has been thought to be a tuberculide 
but the Mantoux reaction may show normeigy or hjrpoergy to tuberculin and it Jias 
been suggested that the condition is a viridc. 
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Htstologi<ally there is a tuberculoid pattern with central caseation and a m- 
rounding inflammatory infiltrate. 

Course and Prognosis. — The lesions arc resistant to treatment by anfituber* 
cuIqus drugs but tend to undergo spontaneous resolution after several months, leaving 
scars. 

Treatment is supportive and nompediic. 


CHRONIC BULLOUS ERUPTIONS 

The chronic bullous eruptions arc a group of reactions of uninown cause, the 
recognition of which is nevertheless most important because of their differing prog- 
noses and treatments. In their differentiation reliance has to be placed on the history 
and physical signs, and in particular on the presence or absence of Nikolsky’s sign. 
The Tzanck test also is a simple and useful dUgnostic procedure. 

Nikolsl^’s sign can be demonstrated in two tvays. If there is an intact bulla an 
attempt is made to push this along In the skin with one thumb, while anchoring the 
adjacent skin with the other hanL Nikolsky's sign is positive if the bulla can be 
moved alotrg in the skin. The other method is to apply tangential stress to the appar- 
ently normu skin. The skin over the collarbone or tibia is anchored with the left 
thumb and forcible lateral pressure is applied with the right thumb. The sliding off 
of the superficial jayers inoicates a positive Nikolsky’s sign. The sim is positive in 
pemphigus vulgims, pemphigus vtgetans, pemphigus foliaccus, pemphigus erythora' 
todes, pemphigoid, benign familial pemphiws and epidermolysis bullosa. It is nega- 
tive in dermatitis herpetiformis and in erythema multiformc. 

The Taanck test is performed by removing the roof and scraping the floor of a 
bulla. The material thus obtained is spread on a slide, stained and examined under 
the microscope for acantholyric cells {epidermal cdls which have lost their pricklts). 
Altemativelvt lateral stress may be applied to a portion of skin and biopiy 
fluently performed. The_ Tzanck test is positivT if ebt-like clefts ore apparent nithin 
the eptdenais and if widun them single acantholytic cells or groups of them are seen. 

DERMATITIS HERPETIFORMIS (DUHRING'S DISEASE) 

Dermatitis herpetifomus is a disorder in which grouped, itchy vesicles and small 
bulls arise on normal or reddened skin. 

Etiology and Pathology. — The cause is unknown : a virus cause is suspected 
It is most common between die ages of 30 and 50 and is rare in early adult life and in 
childhood. There is an exc^ive susceptibility to the bUster-produemg influences 
of potassium iodide both by its ingestiori and by its topical application. 

Histologically the bulla are at the epidcrmo-dcnnal junction ; they tend to ^ 
ov'al in shape when seen in sections; th^ contain blood cells with many eosinophils 
but no abnormal epidermal cells. There is an infiltrate of inflammatory cells around 
the bulla:. The overlying epidermis shows evidence of scratching, with loss of ti^e, 
a nonspecific infiltrate iniduding some eosinophils and perhaps some patchy spongiosis, 
and irregular excesses of melanin fugmeritauon. 

Clinical Picture. — The patient ooiuplains of an intensely itchy eruption which, 
though often widespread, shows a marked tendency to grouping. TTie sites most 
commonly affected arc the shoulder blades, the elbows, the buttocks and genitalia* 
and the knees, but no _ar« is immune, and the face may be involved. The eruption 
is polymorphic. The individual lesions are flaedd or tense, millet seed sized vesicles 
arising from skin which may be apparently normal or reddened. Owing to the severe 
itching it is rare to see many intact vesicles and the phj-sical signs usually consist more 
of excoriated and scabbed erythematous papules, erosions, scars ani patchy pig* 
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mentation. The mouth is not affected. Nikolsky's sign is negative and the Tzanck 
test shoB-s blood cells, particularly eosinophils, but no acantholytic epidermal cells. 
The administration of potassium iodide by mouth or a patch test with potassium 
iodide causes an increased vesiculation. There is usually eosinophilia. The general 
health suffers Uttle, if at all, apart from the disturbing eff^ecis of the intense itching. 

Course and Prognosis. — Deimautis herpetiformis may persist for several years, 
with fluctuations, after which it sometimes gets gradually milder and finally disappears. 
Its onset and course is controlled to some extent by any emotional stresses to which 
the sufferer may be exposed. The prognosis as regards life is good. 

Diagnosis is from other bullous eruptions, erythema multiforme, urticaria, 
prurigo, general pruritus and infestations. The other bullous eruptions ate in no 
way so itchy as dermatitis herpetiformis. Pemphigus often affects the mouth and 
leaves extensive raw areas, the patient being gravely ill. In erythema multiforme 
bullosum itching is less, the blisters are always within erythematous areas and excoria- 
tions are absent. Urticaria is evanescent, though possibly recurrent. In prurigo 
lichenification and excoriation are the predofninar\t features and vesicles are never 
seen. In pruritus there may be scratch marks and excoriations but no vesicles. In 
infestations there are scratch marks on the shoulders and aroimd the waist and an 
examination of the scalp and imderclothes should disclose the cause. 

Treatment. — Sulphap 3 Tidme (but no other sulphonamide) acts as a specific in 
dermatitis herpetiformis, vrith very few exceptions. A dose of 1 g. three times a day 
controls the itching and the development of vesicles within 24 to 36 hours. After 
this, the dose is reduced until the optimal level is found at which the symptoms are 
just controlled. The addition of nicotinic add 50 mg. up to three times a day may 
enable a smaller dosage of sulphapyridine to be used. Periodic total and differential 
white cell counts should be performed to detect drug leucopenia. If the white cell 
count remains around 6000 per cjnm. the drug may be continued indefinitely mtbout 
harm. If the white cell count drops to 4000 per c.mm. or lower it is advisable to 
suspend the sulphapyridine for a time and to r<^!ace it by some other form of treat- 
ment. Dapsone 50 mg. daily is often as effective as sulphapyridine. When taking 
this drug, the patient should also be given ferrous sulphate tablets and vitamin B. 
Fowler’s solution in a dosage of 3 to 5 minims three times a day is often effective, 
hut if is best to revert to suiphapyridinc or to dapsone as soon as the white ceil count 
permits because of the long-term toxic effects that may result from the use of Fowler’s 
solution. 

Antibiotics sometimes help and sometimes aggravate dermatitis herpetiformis and 
their trial is only justified when other means fail. IVhen they are used, the patient 
should be kept under close observation so that treatment can be suspended at once if 
untoward symptoms develop. 

General ultra-violet irradiation sometimes seems to relieve the itching. Pheno- 
barbitone is also useful in the interim between courses of sulphapyridine or dapsone 
but bromides are contnundicated because, like iodides, they may aggravate the 
condition. 

Local applications that may help indude 1 per cent, of phenol in calamine lotion 
and 2 per cent, of solution of coal tar in Lassar’s paste. Sodium bicarbonate baths 
(4 oz. in 25 gallons) may prove sootlung. 

HERPES GESTATIONIS 

This is a form of dermatitis herpetiformis affecting pregnant women, usually in 
the third trimester. It may recur in subsequent pregnancies. Relief usually, but not 
always, occurs after delivery. 

Treatment is complicated in that both sulphaj^ridine and Fowler’s solution are 
undesirable because of the pregnancy. Dapsone may be used or recourse had to 
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epiptomatic relief with phenobarbitone or promethazine hydrochloride instil tte 
time of delivery. 


PEMPHIGUS VULGARIS 

A bullous disorder with an irregular course, often ending fatally. In the flezora 
it forms vegetations (pemphigus vegetans). 

Etiology and Patholo^. — ^The cause is unknown : essentially there is a lad 
of cohesion between the epidermal prickle cells. The malady usually occurs after the 
age of 40 and Jews arc especially liable to be affected. 

Histologically there are slit-hke clefts within the stratum mucosum just above the 
stratum germtnatum and acantliolytic cells are seen witlitn the clefts. In secd^ 
the extremities of the clefts are acute as opposed to the obtuse clefts seen in demutitis 
herpetiformis. 

Clinical Picture. — Large and small flaccid bulls are present on seemingly nornal 
areas of skin. Many ruptured bulla; arc seen with extensive red, raw areas from which 
considerable loss of serum occurs. These raw areas tend to spread periphcnlly and 
show no tendency to heal spontaneously. Itching is slight or absent The ^«ral 
health steadily eJeteriorates. Secondary infection is common particularly in the 
flexures where malodorous soft, moist, warty elevations or vegetations develop. The 
malady may at fiirtt be localised but uUimately the whole surface may be patchily 
affected. At pressure sites such as the elbotvs, scapulse, sacrum, buttocks and hwl^ 
deep sores are liable to form. The mucous membranes of the mouth, vulva 
penis are usually affected, with o>nsiderable distress to the patient. The venn^on 
surface of the lips and. the mucous surfaces of the tongue, cnecks and roof and flow 
of the mouth are extensively denuded, giving an appearance of rfltvness covered by 
a white exudate and with loose tags of epidermis at the edges. Mikolsky’s sign SM 
the Tzanck test are positive. The serum proteins are often markedly ^m i n lsned 
(particularly the albumin) owing to loss of body fluids from the extensive oo^, 
raw areas. There is severe hypochromic anemia and salt depletion. Sodiuin, 
chloride and calcium depiction also occur but the scrum potassium may be raisei 
Ulceration of the mouth intetfercs with swallowing and may further weaken the 
patient from nutritional deficiency. 

Course and Prognosis. — ^The natural course is one of worsening with occasiotm 
spontaneous remissions, usually followed by fresh outbreaks of increased seven^ 
ultimately leading to death from general infection and pneumonia, complicated W 
protein and electrolytic deficiencies. This gloomy picture has been greatly improved 
since the introduction of corticotrophin and cortisone. 

Diagnosis from other bullous eruptions is made with certainty from a cons- 
sideration of the physical signs and the results of the Tzanck test. 

Treatment. — ^The first essential is nursing care of the highest standard, (^rtico- 
trophin intramuscularly in a dose of up to 50 mg. every 6 hours usually leads to a 
remission. The dose is then reduced to the mininud maintenance level. The murous 
lesions do not respond so well as the sl^ lesions. The latter heal w^ with deep 
pigmentation. When the patient becomes ambulant, cortisone orally is more con- 
venient in the smallest dose consistent with relief. This treatment may have to tie 
combined with an antibiotic to oimbat any infection that is present- 

Whole blood or plasma transfusions are useful but they cannot in themselvw 
replace the deficiency of albumin and an adequate diet, high in protein contco'i 
must be given. Nasal feeding may be necessary. The mouth roust be kept as clean 
as possible with normal saline or glycerin and thymol. 

For the infected skin, chlortetraqrcUne ointment is useful and when the lesions at® 
clean tulle-gras applications arc comforting. Some prefer a powder bed, the patien 
lying in sheets heavily sprinkled with boric talc powaer. 
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PEMPHIGUS FOLIACEUS AND PEMPHIGUS ERYTHEMATODES 

These are forms of pemphigus in xvludi exfoliation is the most pron^ent feature, 
bull® rarely being seen because they are superficial and easily ruptured. The course 
is irregular but usually somewhat more l^ign than pemphigus vulgaris. Remissions 
and relapses occur. It is uncertain whether the condition can develop into pemphigus 
vulgaris. 

Pathology. — ^The cellular disruption is at the granular cell layer. The over- 
lying cells become detached Avith the result that on section blisters are not seen but 
the granular layer is either exposed to the surfaced or covered by loosely attached 
groups of homy cells. 

Clinical Picture and DifiTerential Diagnosis. — In pemphigus foliaceus the 
picture resembles erythroderma, perhaps with some secondary infection, but Nikol- 
sky’s sign is positive in pemphigus foluceus and negative in erythroderma. There 
is crusting and a tendency to wartiness, with pigmentation. In pemphigus eiythema- 
todes (Senear-Usher syndrome) the condition resembles infective dermatitis because 
the superficial lesions become secondarily infected ; or with single or few lesions on 
the face there may be a resemblance to lupus erythematosus but the moistness of the 
lesions and the looseness of the overl^g skin cast doubt on the diagnosis of lupus 
erythematosus. 

Nikolsky’s sign is positive. There is a variable degree of general disability. 

Course and Prognosis, — The natural course is a slow worsening with remissions 
and recrudescences and a fatal outcome, usually from some infective complication. 

Treatment is as for pemphigus vulgaris (q.v.) with corticotrophin or cortisone and 
antibiotics. Blood or plasma transfusions are usually unnecessary because the loss 
of body fluid is much less than in pemphigus vulgaris. When the secondary infection 
is under control, calamine liniment may be applied. 

SENILE DERMATITIS HERPETIFORMIS OR PEMPHIGOID 

An eruption of tense bull®, often tvith considerable erythema around, with much 
itching, occurring in the seventh or eighth decades and sometimes ending fatally. 

Etiology and Pathology. — ^The cause is unknowm. 

The bull® are at the epidermo-dennal junction and contain blood cells including 
many eosinophils. They arc oval when seen in sectional view. 

Clinical Picture. — Large tense bull®, some containing straw-coloured fluid, 
others containing blood or even pus, are present in the skin, particularly on the limbs. 
The mucous membranes of the mouth arc sometimes affected with blisters and raw 
areas but the vermilion surfaces of the lips escape. There is intense itching but less 
constitutional upset than in pemphigus Nmlgaris. Nikolsky’s sign is positive but the 
Tzanck test shoire eosinophil and other blood cells but no acantholjtic cells. The 
bull® do not rupture easily and if they are broken they tend to heal and do not spread 
spontaneously as in pemphigus vulgaris. Small white cysts (milia) may form in the 
process of healing. Serum protein and electrolytic changes are minimal. 

Course and Prognosis. — ^The natural course is chronidty with occasional re- 
missions. The prolonged course, with loss of sleep from itching and secondary 
infection, may lead to death. 

Diagnosis from erythema multifonne may be difficult. In erythema multiforme 
Nikolsl^’s sign is negative and spontaneous resolution occurs in a few days or weeks. 

Pemphigus vulgaris differs from pemphigoid by its more flaccid and easily rup- 
tured blisters with severe involvement of the mouth and Ups and a heavy loss of 
electrolytes and protein. Senile dermatitis herpetiformis differs from dermatitis 
herpetiformis in its larger tense bull®, positive Nikolsky’s sign, mucosal involvement 
and more serious course. 

Treatment is as for pemphigus (^.v.jwitb corticotrophin or cortisone. After 
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obtaining a remission with intramuscular corticptrophin the ambulant patient an 
be treated wth gradually reduced closes of cortisone until in some cases the drug 
can be withdratvn and recurrence docs not occur. In others, mild or screre 
recrudescences necessitate further treatment viitli corticoirophin. I^ocal treatment 
consists of aseptic puncture and collapse of the large tense bullae and stuublt 
antibiotic or emollient dressings, ' ' 

BENIGN PEMPHIGUS OF THE MUCOUS MEMBRANES 
(OCUL.AR PEMPinOUS) 

A bullous eruption in which the eyes and mouth are mostly affected and the sidn 
slightly or not at all. 

Pathology. — The blisters are at the epidermo-dermal junction; there is no 
acanthosis but a heavy inflammatoiy inffltrate and later fibrosis. 

Clinical Picture. — ^The a>n)unctiv2e become inflamed and fibrous a^csions 
form between the palpebral and ocular surfaces or betu'cen the upper and lower 
palpebral surfaces. The conjuncthul sacs become shallow and the palpebral fissures 
narrow and the eyeballs limited in their range of movement. The cornea rtuybe 
damaged by entropion, xerosis or pannus, with loss of vision. Vesicles form in the 
mouth and by coalescence form laigc red, denuded areas. The vermilion surface of 
the lips escapes but the moutli may be nanrosved by adhesions. Lesions may form 
anywhere in the mouth, nose or throat; in the tesophagus, causing dysphagia; _oci 
the glans penis or prepuce, causing phimosis; or on the vulva or vagina, causine 
narrowing. The skin of the scalp or face is affected in about lialf the patients with 
erythema, flaccid bull* and erosions, going on to scarring. 

Course and Prognosis.—The malady is slowly progressive, with remissions and 
recurrences. 

Diagnosis is from pemphigus vulMris, pemphigoid, severe erythema multiforme 
and aphthoais, including Dehcet'a syndrome. 

In pemphigus the lesions are in the epidermis and the vermilion surfaces of the 
lips are often affected. In pemphigoid the ^cs usually escape and the skin lesions, 
wmch predominate, consist of large tense bull*. In severe erythema multiforme tte 
onset is abrupt, the patient is a child or young adult and the skin involvement » 
extensive. In Behcet's dbease there are erosions and ulceration of the eyes, mouth 
and genitalia, often with some destruction of tissue. 

Treatment. — Cortisone eye drops arc invaluable and corticotrophin or cortisone 
may help to alleviate the other manifestations. For the mouth a bland mouth wash 
should be prescribed. ‘ 

BENIGN FAMILIAL PEMPHIGUS (OF GOUGEROT AND 
HAILEY-HAILEY) 

This is a chronic erosive condition of friction sites occurring in many rneinbers 
of the same family, benign in its course and with a tendency to spontaneous remissions. 

etiology and Pathology, — ^This inherited rnalady » possibly a bullous variant 
of dyskeratosis follicularis. ' 

Histologically there is acantholysis, the detachment occurring in the stratum 
mucosum. 

Clinical Picture. — Benign pemphigus resembles a very resistant infective de_r^- 
titis. The lesions are flexural or at sites of frimion such as the collar line, axillary 
folds and groins; and they consbt of eroaons covered by greasy scaling. ThepatietU 
complains of a tendency to chafing of the skin at sites of pressure from clothes and 
there is a history of a similar condition in other members of the family* 

Course and Prognosis. — The course is chronic, witli occasional remissions which 
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bear no relation to treatment, seasons or any other known cause. Regarding length 
of life the prognosis is good. 

Diagnosis. — From infective dermatids the condition is recognised by its chron- 
icity and by the characteristic histology. 

Treatment.- — There is no effective treatment. The lesions should be covered 
with calamine liniment to which may be added 1 per cent, of ichthammol or 0*1 per 
cent, of pyrogallol. Antibiotics may be used for any serious degree of secondary 
infection. Clothing should be soft and smooth and loosely fitting. A dusting powder 
containing zinc oidde and zinc stearate may, by giving “ slip ", help to prevent the 
development of lesions. 


EPIDERMOLYSIS BULLOSA 

This inherited malady occurs in two forms, the simple and the dystrophic. The 
skin is vulnerable to minor traumata and to sunlight. 

Etiology and Pathology. — ^The cause is a genetic fault. 

The histology differs in the two forms. In the simple form, clefts occur in the 
epidermis but in the dystrophic form they arc in the dermis and scarring and loss 
of tissue often result, with the formation of epidermal cj’sts. 

Clinical Picture. — In the simple form the infant is noticed to blister easily 
at sites of trauma, especially the hands and feet,clbo\vs and knees, shoulder and but- 
tocks. In milder forms this phenomenon may not be apparent until later in life, 
and serious blistering may only be noticed when the individual starts soldiering. 

In the dystrophic form the disruption of the dermis is so severe that scarring and 
deformity often result. In particular the nails are likely to be shed, and the new nails 
are dystrophic and irregular. Ectodermal defects of the hair and teeth may also be 
present and erosions occur on mucous surfaces as well as on the skin. 

Course and Prognosis.— The course is uninterrupted and there are no remis- 
sions. The condition interferes considerably with the patient’s activities. 

Treatment. — There is no effective treatment. The aim should be the avoidance 
of traumata likely to cause blistering. Special care is necessary in the choice of 
clothing, particularly shoes, and the sufferer cannot join in many of the activities 
usually indulged in by the young. Blisters should be dealt with by careful puncture 
and antibiotics applied if infection occurs. 


SCLERODERMA AND ALLIED CONDITIONS 

Sclerosis is a condition in which collagen undergoes inflammatory fibrotic changes 
proceeding to a terminal atrophic phase. If the skin seems to be the only organ 
affected the term scleroderma is appropriate ; but when one or more internal organs 
are affected the term systemic sclerosis is mote suitable. 

CIRCUMSCRIBED SCLERODERMA 

Clinical Picture. — Circumscribed sderoderma (morpheea) presents as an itchy, 
round, o\^l or irr^ular, firm, pale or skin-cotoured, smooth candle-ivax-Iike plaque 
with a lilac halo. There may be one or several of such lesions and, when numerous, 
there is a marked tendency to symmetry. A variant is morpheea guttata. 

Etiology and Pathology. — ^The cause is unknown. Adults are affected more 
than children, and women more than men. 

Histologic^ly, there is an early inflammatory stage in which the collagen bundles 
are swollen, homogeneous and separated by oedema, the fat and elastic tissue degen- 
erate or destroyed. There is a lymphoqrtic inffltrate. Later, the infiltrate diminishes 
and the collagen of the dermis is seen be thickened and condensed. The blood 
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vessels of the dermis and hypoderm show similar changes. The piloscbaccous foUides 
disappear but the sweat glands usually perist. 

Course and Prognosis. — Clinic^f, the lesions may cease to itch and end in 
moderately atrophic plaques. This foim, whether solitaiy or multmle, geems to be 
unrelated to systemic sclerosis. In the severest forms bulls may develop owng to 
Ij^mph stasis. 

Diagnosis is from lichen sclerosus et atrophicus, vitiligo, paraffinoma, leprosy 
(?•«'*)• 

Treatment. — There is no specific treatment. A bland application such as 
unguentum aquosum to make up for the secondary sebaceous deficiency is often 
comforting. Sedatives may be required for severe itching. 


SYSTEMIC SCLEROSIS 

Etiology. — ^The cause is unknown. The disease occurs almost exclusively in 
women, and usually starts before the age of 40. 

Pathology. — The changes in the skin are simliar to those in circumscribed 
scleroderma. In the gut there are areas where the muscularis is replaced by fibrous 
tissue. There may be invasion of the myocardium and skeletal muscles by ronnectire 
tissue with atrophy of snuaclc fibres. The alveolar walls in the lungs may m Infiltrated 
by fibrous tissue, and the capillary loops of the kidney often show fibrinoid degenera- 

. - ft. 

Clinical Picture.— This is usually a very slowly progressive disease tn which 
the early manifestations are due to involvement of the skin and subcutaneous tissue; 
later there is often evidence of visceral involvement. The earliest changes in the 
skin arc thickening and non-pitting tedema, but this stage may be absent. Later 
there is induration so that the skin cannot be pinched up, and finally there is atrophy 
involving also the subcutaneous tissue, when the skin is bound down to the deeper 
structures. 

The onset is usually insidious, starting in the hands with Raynaud’s phenoicenoa 
or aching, stiffness and swelling of the fingers. If Raynaud's phenomenon is the 
first symptom it is usually followed in a few weeks by sw'elling and limitation of 
movement, but occasionally there is an intcn'al of many years. There is a grados 
extension over several years w the forearms, face and chest. Later the feet and 1^ 
may be affected, and rarely the whole body. The onset is sometimes more rapid, 
the evolution taking about a year. Rarely the disease may start in the face and trunk, 
sparing the hands. 

The fingers are pointed, with wasting of tlie pulps of the terminal phalanges, the 
nails curved, the skin is shiny, thin and tightly bountf to the deep fascia causing hwH- 
tion of movement ; ^ere may be painful fissures and ulcers, and areas of superfiaal 
gangrene. The face is expressionless, with loss of the natural creases; the nose^ 
pointed, the mouth pinched and the lips thm and puckered. The skin of the Iitnbs 
and trunk is thickened and difficult to pinch up. There is limitation of movemect 
of the joints within the affected area. There is often diffuse dark brown pigmentation 
of the skin, and sometimes teiangtecrasia. Subcutaneous nodules of calcinosis nuj' 
be found, especially in the fingers and near the elbow joints. The skeletal muscles 
may be weak and wasted. 

Visceral involvement is often discovered by special investigation in the early 
stages, and as the disease progresses symptoms may be produced, cough and dyspntra 
from pulmonary lesions and dysphagia and constipation from alimentary lesions are 
common. Heart failure may be caused by myocardial lesions or by the pulmona^ 
fibrosis. The spleen and lymph glands may be enlarged. Albuminuria may be 
found, but renal failure is rare. 

Special invettigaliont . — Radiography of the hands almost invariably shows re- 
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sorption of the tufts of the terminal phalanges and there may be subcutaneous deposits 
of calcium. Radiography of the chest may sbmv reticulation due to pulmonary fib- 
rosis, or areas of pneumonia due to aspiration from the ccsophagus ; there may be 
hypertrophy of the right side of the heart and the electrocardiogram may be abnormal. 
Radiological in%'cstigation of the gastro-intestinal tract is oiten abnormal; in the 
ccsophagus fibrous stricture, dilatation, absence of peristalsis and hiatus hernia have 
been described ; diminished peristalsis, dilatation and divertiniJa have been seen in 
the small and large intestine. 

Course and Prognosis. — Rarely there is rapid evolution of the disease with 
death in a few months. More usually the disease is slowly progressive without remis- 
sions, with increasing disability from Raynaud’s phenomenon, painful, indolent 
fissures of the fingers, limitation of movement of the fingers, wrists, elbou3 and 
shoulders, increasing dyspnrea and perhaps dysphagia. Death occurs in 5 to 10 
years from inhalation broncho-pneumonia, heart failure or renal failure. The dbease 
may become arrested, learing the patient uith residual deformities due to fibrosis. 

Diagnosis. — In the early stages the aching and swelling of the fingers may suggest 
rheumatoid arthntis, and Raynaud's phenomenon has to be distinguished from 
Raynaud’s disease. 

Pulmonary involvement may be confused with bronchiectasis, pigmentation with 
Addison’s disease and ccsophageai involvement with cardiospasm. 

Treatment. — Local applicauons such as compound tincture of benroin in lanoll 
may be necessary for the painful fissures of the fingers. Raynaud’s phenomenon 
should be treated in the same way as Raynaud’s disease; if it is severe, cervical 
8)‘Tnp3thcctomy is justifiable, although it has no influence on the course of the disease. 

Conicotrophin and cortisone may produce a temporary improvement in the cedema- 
tou8 stage, but has no effect on the fibrouc lesions, and it does not appear to have 
any effect on the ultimate prognosis. 

DCRMATOMYOSITIS 

^liology,— The cause is unknown. Males and females are equally affected ; 
the disease usually starts between the aces of 20 and 40. Some cases have been 
associated with carcinoma of the lung and other organs. 

Pathology. — In the skeletal muscles there is parenchymal degeneration with an 
interstitial inflammatory reaction; there is proliferation of nude! of the muscle 
fibres and loss of the normal cross-slriations ; in the interstitial tissue there is a 
variable infiltration with lymphocytes, histiocytes, plasma cells and fibroblasts. Later 
there is replacement fibrosis of the muscles. Similar changes may be found in the 
myocardium. In the dermis the collagen fibres may be swollen and homogeneous, 
and there is a perivascular infiltration with lymphocytes and other cells. 

Clinical Picture. — The onset is usually insidiotis but may be acute. Tbe early 
symptoms arc muscular pain and weakness, or subcutaneous cederaa and erythema. 
Occasionally Raynaud’s phenomenon is the first symptom. There may be generalised 
involvement of skeletal muscles from the surt, or the disease may begin in the limbs 
and spread to the trunk. The neck, shoulder and pelvic girdle muscles are most 
affected. The muscles are painful, tender and weak ; they feel indurated and later 
bard and fibrous. 

There is limitation of movement because of inability of the muscles to stretch. 
The tendon jerks are diminished or absent. Dysphagia, dysphonia and dyspntea 
are common from involvement of the pharynx, larynx, intercostal muscles and dia- 
phragm. Facial weakness and diplopia may be found. 

Skin changes are rarely absent, and may be persistent or transient. The com- 
monest change U a firm subcutaneous cedema, which may be generalised but is 
usually confined to the face and limbs. There may be a diffuse, mottled, purple 
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erythema, not necessarily coextensive wth Ac redema or Ae muscles involved, which 
is usually confined to Ae face and limbs. Later Acre may be areas of pigmentatkiD 
and atrophy of the skin, usually on Ae backs of the hands, elbows, knees or face. 
Stomatitis with cedems, redness and crusted erosions, alopecia and aubcutaceons 
calcinosis may be found. Less common fcaAres are Raynaud’s phenomenon, mr- 
jcsthesia: of the fingers and enlargement of Ae spleen, liver and lymph glands. The 
temperature is usually normal or only slightly raised. 

Special investigations . — Creatinuria is constantly found. The radiograph of the 
chest may show enlargement of Ac heart and the electrocardiogram is occasionallj 
abnormal. Albuminuria is found in about half the cases. 

Course and Prognosis. — The course is often indicated by the onset; when the 
onset is acute the course is likely to be rapidly fatal ; when the onset is insidious 
complete or partial remission is probable. The muscular weakness prop'csscs, steadily 
or vviA remissions, in extent and degree. About half the patients uie in a few monlla 
to 5 years of broncho-pneumonia or respiratory paralysis. Occasionally deaA is due 
to heart failure. At any stage the disease may become arrested or r^rcss, leaving 
permanent incapacity from limitation of movement, and residual changes in Ae skin 
of sclerodermatous thideemng. A few patients recover completely. 

Diagnosis. — -The skin lesions have to be disAvguishcd from scleroderma, dis- 
seminated lupus erj-thematosus, and poikilodcnna atrophicans vasculare. Oedema 
of the face wiA muscle pain may mimic tiichiniasis. It weakness is Ae outstanding 
feature, polyneuritis and myasAenia gravis have to be excluded. 

Tieaiment.—Dysphagia and respiratory paralysis art Ae chief cases of doth'. 
Aey may require treatment by gastric intubation, pharyngeal suction and arti£dal 
respiration as in acute anterior poliomyelitis. 

PhysioAcrapy is necessary to prevent and correct deformities. Cortjcotrophinor 
cortisone may arrest Ae progression of the disease and produce a complete lemissioa. 

SCLEREDEMA ADULTORUM (BUSCHKE) 

This is a condition in which redema and induration develop in Ae skin and 
hypoderm, usually after a period of fever. It starts on the hcail and sprmds over 
the neck and trunk. Serous effusion into the pericardium, pleura and }oints maj 
occur but Ac disorder is self-limited, clearing up after a few months to a year. 

Etiology and PaAology. — ^Thc cause is unknown. 

Histologically, Acre is swelling of Ae collagen wiA interstitial tedema and a 
slight perivascular mBammatory mfiltrate. 

Treatmeat is symptomatic and supportive. 

SCLEREMA 

Two types of this malady occur. 

In the generalised form (sclerema neonatorum) the skin all over Ae body is 
waxy, hard, cold and pale or livid. Tbe temperature is subnormal. Death may 
occur within Ae first week or two after birth but milder forms occur from which Ae 
infant may recover. , . 

Etiology and PaAology. — The ol^ content of Ae fat is diminished, giving 
the body fat a higher melting point, wiA Ac result that solidification occurs at ordinary 
temperatures. 

Histologically Acre is i^stallisation of the hypodennal fat, with an mflammatory 
infiltrate of foreign body giant cell type, ending m fibrosis. 

In Ae nodular farm ^Itpophacic granuloma) Ae histological features are Ae same 
but Ae process is localised and seU-Iimited, tlie hard areas disappearing in a few 
months. This form may affect adults and clinically resembles morpfitea or paraffinoma 
(?•»•)• 
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Diagnosis is usually made on histological grounds. 
Treatment. — ^Thcre is no effective treatment 


ATROPHY OF THE SKIN 

This occurs in the ageing shin but, to a greater extent in areas exposed to li^ht 
than in those not so exposed. In its simplest form, in covered areas, there is thinning 
and loss of elastidt)’, giving a yellowish, wrinkled and tissue-papery appearance and 
texture. Histologically there is thinning of the epidermis with a flattened epidermo- 
dermal junction. The dermis is also thin and shows collagenous atrophy ; the hypo- 
dermic fat is also less marked. At sites exposed to light, degeneration of the collagen 
and of the elastin are more marked, both becoming basophilic and the latter being 
fragmented and forming irregular clumps. 

Senile elastosis (“ peasants’ skin ”1 is a leathery thickening wth marked furrowing, 
occurring especially on the back of the neck (cutis rhomboioalis nucha?). Histologic- 
ally there is an apparent increase of elastic tissue wth degenerative clumping, sw’clung 
and fragmentation of its fibres. 

*' Glossy skin ” (atrophoderma neuriticum) occurs in conditions such as leprosy 
where there may be interference with the nerve supply to a part. 

Pressure atrophy occurs at sites of continuous pressure, for example under the 
pads of trusses. 

Vuhar atrophy (senile atrophic vulvitis) may cause stenosis of the vaginal orifice 
(kraurosis vulva). The mucosa is dry, shiny, smooth and pale, or there may be patchy 
telangiectasia and pigmentation. LcucoplakU (mucosal h)'perkeratosis) and e\'en 
squamous carcinoma may be the final outcome. Hbtologicnlly the epidermis is 
tlunned, the collagen and elastin degenerated, the blood vessels sclerosed and there 
may be lympheedema of the upper dermis, even going on to bulla formation. 

Macular atrophy (round and oval atrophic patches, particularly on the trunk) 
may be an idiopathic wndUion or a manifestation of past secondary syphilis. It may 
also occur in leprosy, lupus erythematosus, as a later stage of morphcea, or as a part 
of the condition knoum as acrodermatitis chronica atrophicans. Tne idiopathic form 
has two varieties, one preceded by inflammation (Jadassolii^, the other (Sehweninger- 
Buzzi) having no earlier inflammatory stage. Diagnosis b from von Recklinghausen’s 
disease. In TOth conditions there arc hcmia-Iike orifices and grape-like swellings in 
the skin but in macular atrophy the other features of von Recklinghausen’s disease 
(j.o.) are absent. 

Macular and striate atrophy is seen in the condition sometimes called " stris cutis 
distensx ”, or ** strix gravidarum TTib linear form of atrophy chiefly affects the 
breasts, abdomen and thighs of pregnant women but is also seen in Cushing’s syndrome 
and in some fat young people of cither sex. It b believed that in all cases an endo- 
crine factor is responsible, distension by itself not causing thb condition, as is clear 
from observation of fat persons. The atrophic areas may be pink or purple when 
fresh ; skin-coloured and more fibrotic when older. 

Atrophoderma reticulatum is a condition of pinhead-sized atrophic ridges separ- 
ated by narrow ridges of normal skin. It occurs on the cheeks, is of unknown cause 
and b untreatable except by cosmetic camouflage. 

Acrodermatitis chronica atrophicans b a disease which is rare in the British Isles 
and much more common on the Continent of Europe. As the name implies, it affects 
mainly the extremities where the skin b brownbh-red and swollen, later becoming 
atrophic and wrinkled, with subcutaneous vans clearly visible. One or more limbs 
may be affected. Usually fibrotic nodules and bands are present over the subcutaneous 
surface of the ulna or of the tibia. Histologically there b hyperkeratosis, thinning 
of the rest of the epidermb, and cedema and degeneration of the collagen, with a 
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band-like infiltrate of lymphocytes under the epidermis but separated from it by j 
thin band of relatively normal collagen. There is also a perivascular infiltrate, ila 
hair papilla: and sebaceous glands are atrophic but the sweat glands survive under 
the thinned dermis. The hypodermic fat is atrophic. The cause of the malady is 
unknown. It goes on from an early inflammatory and swollen stage to a later atropbic 
stage but it has no effect on length of life. Diagnosis is from the “ main succulente " 
of syringomyelia (by the absence of neurological signsj ; from erythromelalgia (by 
the absence of pain and warmth). Treatment is empirical. Systemic penicillin has 
a reputation for bringing about an early remission. 

Poikiloderma. — ^Tliis is a condition of the skin in which telangiectasia, pigmenfi* 
tion, depigmeniation and atrophy are intermingled. It is an atrophic precanemms 
process. 

Etiology and Pathology. — Poikiloderma occurs after excessive solar or X-irradta- 
tion. It also occurs in an idiopathic form (poikiloderma Vasculare atrophicans of 
Jacobi-Lane) which may terminate in cutaneous reticulosis with tumour formation. 
Poikilodermato-myositis is an atrophic end stage of certain cases of dermatomyositis. 

The epidermis is atrophic, ana statically dilated blood vessels are present in the 
atrophic aermia. 

Course and Prognosis. — AH cases have to be ivatched for tJic development of 
keratoses or squamous cardnomaia, or in the idiopathic form for rcticidosis or mycosis 
fungoides. 

Diagnosis.— The irradiation forms arc usually easy to recognise from the histoiy 
and situation. The idiopathic form may occur with lichenoid papules on the trunk 
and with panipaotiasia-liKe patches in addition to the poikiloderma. 

Treatment is by bland local applications, for example, hydrous ointment, and 
by appropriate action if malignancy occurs. For cosmetic purposes the telanglectssU 
may m lessened by a touch with the galvano-cauiery or a suitable cover cream may 
be applied to mask the lesion. 

Poikiloderma atrophicans vasculare (Jacobi-Lane).— This is a rare disorder of 
lichenoid papules, wnh poikiloderma (pigmenwtion, depigmeniation, telangiectasis 
and atrophy). The skin is dry and iteny. The disorder is slowly progressive and 
may end in cutaneous reticulosis with tumour formation. 

Diagnosis is from ladiodcrmatitis, systematised lupus erythematosus and dermato- 
myositis. In radiodermatitis there is a history of irradiation ; in lupus eiythcmatosus 
(q.v.) there are cytological and serological changes ; and in dermatomyositis there are 
muscle pains and creadnuria. 

Lichen sclerosus el atrophicus (sec p. \279). 

Pseudo-xanthoma elastfeum.-^This is a congenital abnormality consisting of a 
defect of the elastic tissue in the skin, of the clastic membrane of the redna and ot 
the elastic tissue of the arteries. The eye changes cause ancioid streaks doe to defects 
in Bruch’s membrane. The skin lesions consist of yellow papules and pla(ju«, 
particularly around the neck, tending to have a linear arrangement. HistoiogicaUy 
there is a patchy increase of elastic tissue, with fragmentation and clumping m the 
deeper parts of the dermis. This d^enerate elastin stains with basophilic dy«. 
The collagen is normal. The histological picture resembles senile clastosis but the 
latter is more diffuse and the collagen is also degenerate. On clinical grounds the 
conditions are not likely to be confused. 

Culis h^erelastiea (Ehlers-Danlos syndrome).— This is a congenital abnormality 
in which tiiere are hyperelasticity of the skin, hyperflexibility of the joints, scarring 
over the elbows and knees, and soft polypi which result from injury and hemorrhage 
into the over-stretchable skin. Histologically the elastic tissue is increased in amount 
and the fibres are coarse. The collagen is atrophic and disrupted. The polypi 
consist of collagen fibres with a foreign boefy giant cell reaction. The patient shows 
double-jointedness, and is able to struck the skin excessively. Grape-like swellmgs 
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are present and there is extensive atrophic and pigmented scarring over the elbows 
and knees. Treatment is protective only. 


HYPERTROPHY OF THE SKIN 

A com (clavus) is a localised reactive hypertrophy, the result of intermittent 
pressure and friction. HistologicalJ)’ there is a dense hyperkeratosis with an acuminate 
downgroiinh which presses the stratum mucosum down towards the dermis. The 
stratum mucosum becomes thinned and atrophic. Under the dermis there is often 
a bursa — a lymph space containing serous fluid. Abacterial or bacterial inflammation 
may occur, the latter sometimes with suppuration. Corns most commonly occur 
on the upper surfaces of the toes, particularly the small toes. Sometimes they occur 
between the toes and owing to maceration are known as “soft" corns. In this 
situation, exostosis and fungous infection should be excluded as the cause. Diagnosis 
is from watts by the fact that the latter either have a papillated surface or at least 
show a break in continuity of the epidermal lines of the skin. Plantar warts may 
become buried under an hyperkeratotic cap. Pret'ention is the ideal, by suitable 
footivear. Treatment consists of well-fitting shoes and hose, and paring of the 
excessive homy matter. A salicj'Hc acid plaster previously applied renders this 
procedure easier. Recurrence is likely unless further pressure or friction is avoided. 

Callosities are diffuse thickenings of the homy layer ivithout downgrowths such 
as occur with corns. Callosities are due to excessive weight-bearing, as in obesity 
or from unnatural stresses as in pes planus. They may also arise from roughened 
shoe linings, and at innumerable sites in different occupations from intermittent 
friction and pressure (for example, in gardeners, boatmen, housewives, cobblers, 
etc. etc., as occupational stigmata). Dursx may form beneath the thickened, firm, 
inelastic skin which has a vellowish, dlr^ appearance tvith a shelving edge, and is 
painless. Callosities are liable to undergo Assuring from which infection may result. 

Tylosis is a congenital hyperkeratosis of the palms and soles, dominant in its 
inheritance. The hard, thickened skin cracks easily in the winter and becomes macer- 
ated and offensive in the summer. The condition can be alleviated by 5 per cent, 
salicylic acid ointment. 

Keratoderma climacterium affects the palms, soles and heels, and sometimes the 
knees of menopausal women, usually obese. TTiefe is much homy thickening at 
these sites and painful fissures tend to form around the heels. Treatment is by cestro- 
gens by mouth and salicylic add ointment 2 to 5 per cent, locally. It is advisable to 
reduce the patient in weight by a stone or two in ihe course of a few months, if possible. 

Keratoaenna punctatum occurs in two forms, one heredlta^ but occurring in 
early adult life, the other apparently acquired and related to keratin stimulants operat- 
ing around the sweat ducts. On tbc pMms (and sometimes on the soles) are discrete 
conical or rounded excrescnces of dense keratin with central puncta. The condition 
is resistant to treatment but a 5 per cent salicylic acid ointment may help to soften 
the lesions. 

Arsenical keratosis (due to the ingestiori of Fowler's solution) affects the palms 
with pinhead lesions although the soles may show larger excrescences. Dirty grey 
keratoses and basal cell carcinomata may be present on the trunk and there may be 
raindrop depi'gmentation and pigmentation. 

Keratoderma hlenorrhagica is an hyperkeratotic condition of the palms and soles 
and of the skin around and beneath the nsuls in which thick, limpet-Uke scaling and 
crusting occurs. The condition is accompanied by urethritis, polyarthritis and con- 
junctivitis. The urethritis may be gonococcal or nonspecific. Local treatment is 
with keratolytics. 

Porokeratosis oj Mihelli is a congenital hyperkeratosis affecting in particular the 
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sweat duct osda. The lesions arc grey or brown, \rarty elevations which spread pen- 
pherally, leaving a depressed, sc^y, atrophic centre. Treatment is by cautery dr. 
struction. ’ 

Warty hard or epidermal ncsti usually present as linear bands of itchy, brown, 
^varty, cracked and bleeding skin. The condition is unilateral, affecting the whole 
or part of a limb, one side of the vulva, or the side of the neck or trunk (ichthyoaj 
hystrix, nar/us unius lateralis, linear naevus). Histologically there is hyperketiiosis 
and papillomatosis but nasvus cells arc not present in the dermis. Warty nawi are 
present at birth or develop at any time ^ to puberty and persist indefinitely. Epi- 
thelioma may become superimposed. Treatment is by protective dressings but if 
the lesion itches badly and tenefa to become excoriated and infected it is best eseked 
and the area grafted. 

Lichenifieation Is hypertrophy of the stratum mucosum (see Lichen Simplex). 

CutM iaxfl is an hypertrophy of the skin and subcutaneous tissue with las attach- 
ment to the deeper structures, with the result that the skin bangs in folds. One 
variety is cutis verticis gyrata, a cerebriform folding of tlie scalp, sometimes congeniul, 
sometimes seen in acromegaly. 


DEGENERATIVE CONDITIONS 

XANTHOMATOSES 

Xanthoma tuberotum . — This is a faitulial hypercholestcrsroic xanthonwtosu in 
which yellow nodules develop on the extensor surfaces of the eIbo\rs and knees, the 
buttocks and elsewhere. In the folds of the palms and soles there may be yellow 
streaks (xanthoma planum). Internal organs arc also affected, particularly mucous 
surfaces, the tendons, the endocardium and the intima of blood vessels. Numcrow 
xanthoma (foam) cells arc seen in the dermis. These are phagocytes containing 
material. The cutaneous lesions are of no importance in tntmsdves but the assocated 
vascular lesions may cause death through coronary occlusion. 

The patient should be nut on a diet with a small fat, vitamins A and D content. 
By this means, after se\'eral months, the skin lesions may become smaller. The aim 
of the treatment is to bring about a similar regression in the vascular lesions.^ Lesion 
identical to those of xanthoma tuberosum also occur with biliary cirrhosis, but in 
this condition the lesions are preceded by jaundice for months or years. 

Secondary xonthomatosu con^ts of yellowish-rcd transitory, itchy papules, which 
consist of foam cells with an inflammatory reaction. The condition is brought about 
by hypefcholcstcraimia and occurs in primary xanthomatosis, diabetes meliitus 
(xanthoma diabeticorum) and biliary dirfiosis; also in hypercholesterffimia sme 
xanthoma tuberosum. Treatment is of the primary condition. 

Cholesterol histioQ'loscs are normocholesteraimic conditions; reticuloses with sec- 
ondaTy dio\estwo\ depowtions. V/etterei-SVwt:’ s disease is the irdamile fwro, iwvsbvdi 
petechiffi, papul« and pustules arc observed and in which fever, anamia, liver, spleen 
and lymph node enlargement occur with multiple bony defects. The condition is 
fatal before lipoid deposits develop in the skin. 

In the Hand'SchuUer-Cbristian disease there may be diabetes insipidus, exoph- 
thalmos, dwarfism, enlargement Of liver, spleen and lymph nodes and bony defects. 
The skin condition consists of yellowish macules and nodules with greasy, overlying 
scales, giving a resemblance to a imW infective dennalitis. It tends to affect the 
scalp, face and the flexures. Petechiae nuy also be present. Histologically there are 
numerous histiocytes and some foam cells. 

Eosinophilic granuloma . — ^This is a loc^sed form of the same syndrome, affe^og 
chiefly the bones. Sometimes the skin is affected with granulomata which tend to 
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ulcerate. Histologically there are many histiocytes and an infiltrate in which eosinophil 
cells preponderate. 

Xanthelasma pdlpelrarum. — In this condition there are flat or slightly raised deposi- 
tions of cholesterol in the skin of the eyelids, secondary to degenerative changes in 
the tissues. The blood cholesterol may be normal or raised. Sometimes there is 
diabetes but more often this is not so. Under local anesthesia the lesions can be 
destroyed with the cautery or the skin can be excised and left to heal without stitching. 

Juvenile xanthoma (nasvo-xantho-cndothelioma) presents as one or several yellow- 
ish, obtuse nodules on the limbs or on the neck and trunk of infants in the first year 
or two after birth. The lesions regress spontaneously after a few years. Histologically 
histiocytes containing fat (foam cells) are numerous with foreign body giant cells; 
and there is proliferation of the vascular endothelium. The blood cholesterol is 
normal. 

GRANULOMA ANNULARE 

Granuloma annulare is a nodular, non-itchy eruption in the skin, tending to form 
ringed lesions. The cause is unknown. Histologically there is a focal degeneration 
of the collagen giving it a ground-glass appearance. Around this area is an infiltrate 
of histiocytes, lymphocytes and fibroblasts. There is a deposition of mucin between 
the collagenous bundles. The elastic tissue is degenerate. A few epithelioid cells 
and foreign body giant cells may be present. Children and young adults are mostly 
aflfected. The miTdest cases occur on the knuckles, elbows or feet as skin-coIoured, 
painless and non-itchy nodules without epidermal changes. Soon the nodule takes 
on a ringed shape or may extend in one direction and resolve in another, so causing 
crescentic lesions. A few patients have extensive and numerous lesions on the shoul- 
ders, buttocks and elsewhere, as well as at the more usual sites. 

The lesions tend to continue indefinitely or may disappear without scarring at 
one site, only to break out elsewhere. They are, however, not known to be of any 
systemic importance and are consistent with good general health. 

Diagnosis is from periarteritis nodosa, annular sarcoid, tinea circinata and necro- 
biosis lipoidica (q.v.). Nodules of the first-named are pairifuJ. The second is usually 
erythematous and not characteristically situated on the knuckles. The third b an 
epidermal, ringed eruption with scaling. 

Granuloma annulare tends to disappear after minor trauma has been applied. 
Adhesive dressings, carbon dioxide snow or slush applications, or biopsy may all 
have this effect. Treatment is unnecessary except on cosmetic grounds. There b 
no effective systemic treatment. 

ERYTHEMA ELEVATUM DIUTINUM 

Erythema elevaium diutinum occurs as the Bury type or as the Hutchinson type. 
The Buty is a firm, raUed^ dusb/ disc or rin^ of erythema. It may represent 
the end stage of granuloma annulare. The Hutchinson type consists of many firm 
nodules in a dusky background, scattered widely over the trunk and limbs. The 
lesions urticate on friction, heat or excitement. They persbt indefinitely and end up 
as fibrous nodules. The cause of the Bury type b unknown. The Hutchinson type 
may arise from the persistent effects of an urticariogenic antigen leading to a refractory 
phase of the vessels so t^t damage occurs to the vessel wmls. Histologically in the 
Bury type there is a dense dermS, nmnly neutrophilic, infiltrate especially around 
the vesseb. Sometimes eosinophils predominate (one form of eosinophilic granu- 
loma). In the HutcUnson form a hyiinc degeneration of the reticular fibrib around 
the vessels may be seen (toxic hyaline). Later, fibrosis replaces the inflammatory 
process. 

Both conditions are chronic, but the Hutchinson type b of more serious import 
because of the distressing itching and smaifing. 
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Treatment is sjtnptomatic and largely ineffective. In the Bury fonn, carbon 
dioxide snow is worth a trial. In the Hutchinson form, antihistamine drugs nay 
reduce the itching and urtication. 


NCCROfilOSIS LIPOIDICA 

Neaobiosii lipoidica is a condition in which lipoid deposition occurs in areas of 
degenerate or necrobiotic coUagen. Diabetes meUitus is often present or may su^ 
sequcntly develop, lU-defined areas of poorly staining, somewhat basophilic colhgca 
are present in the dermis. The collagen bundles are disorderly and disrupted, lo 
and around the area is an inhftrate of lymphocytes, histiocytes and fibroblasts. A 
few epithelioid and foreign body giant cells may be seen, and sometimes foam alls. 
The blood vessels show nbrosis and cndothchal proliferation, often with thromboses. 
Stains for fat show much extracellular lipoid material. 

The lesions usually appear on one or both shins but arc occasionally seen at the 
ankles, on the feet or hands, or elsewhere. They consist of slightly depressed pbques 
of shiny atrophic, waxy yellow skin, with well-defined margins and dilated venules 
showing clearly. The centre may ulcerate. On the hands the appearance differs, 
the lesion resembling granuloma annulare. 

The malady often becomes inactive after a time but it never regresses. Diagnosis 
is from other atrophic conditions and from granuloma annulare. In the latter, the 
histological changes are very similar but more focal and vascular changes are not 
visible. Mucin deposits are found but no lipoid, as in necrobiosis. There U no 
effective treatment. 


AMYLOIDOSIS 

Amyhidoiis can affect the skin in three ways: primary aystemic amyloidcsiy, 
primaty cuuncous amyloidosis ^lichen amyloidosis) j secondary mtemic amyloidosis. 

Primary aystemic amyloidosis affects the skin, particularly of the face, with non- 
itchy, wsxy, yellowish, semi-transIuccnt nodules and plaques. Petechisc may be 
present. In addition there is extensive involvement of voluntary and involuntary 
musculature, the cardiovascular system and the gastro-intcstinal and gcnito-utinaiy 
tracts. Maeroglossia occurs. There nay be multiple myelomata ana Bence jemts 
proteinuria. Radiographic examination of the bones and sternal biposy are helpful in 
diagnosis. 

Amorphous deposits of amyloid are scattered throughout the dermis. In seconday 
systemic amyloidosis the skin is very rarely affected. In primary cutaneous amyloid- 
osis the lesions usually occur on the legs as very itchy lichen planus-Iike nodules— 
conical, broivnish or violaceous vcmicose lesions which may coalesce to form large 
plaques. Deposits of amyloid are present in the upper dermis. There is no effective 
{featment. 


CALCINOSIS 

Calcinosis cutis may be the lesolt of hypCTcalcamia due to hyperparathyroidism, 
excessive vitamin D (calciferol) therapy, chronic kidney disease or gross destruction 
of bone as in osteomyelitis or malignancy; The skin is rarely affected, most deposits 
occurring in the kidneys, lungs or stomach. Par commoner Is normocicsmic csldn- 
osis cutis secondary to some degenerative process in the akin, hypoderm, muscles or 
tendons. Scleroderma or dermatomyositis are often present but sometimes no cause 
can be found. The depositions mostly take place in the lingers, wrists, elbows and 
feet, and can be felt as hard masses bu^ns the skin, often white and someumea 
ulcerating. Treatment is of the pmnuy condition when this is possible. 
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GOUT 

Gout . — In this disorder of purine metabolism, white nodules due to deposits of 
urates (tophi) are found in the cartilage of the ears and in the subcutaneous tissues 
around joints, particularly the metacarpophalangeal joints of the great toes. 

MYXCEDEMA 

Myxtrdema . — In generalised myxttdema the skin is dry, pale and thickened. In 
drcumscribed (cutaneous) royxeedema, which occasionally develops after operations 
on the thyroid or with thyroid adenomata, /inn, raised, dome-shaped, waxy, shin- 
coloured or yellowish nodules and plaques form, mostly on the anterior aspects of 
the legs, sometimes also on the face or arms. Histologically the lesions contain a 
large amount of mucin. Treatment is inefTecUve. 


EPIDERMAL TUMOURS 

BASAL CELL PAPILLOMA (SENILE OR SEBORRHEIC WART) 

Basal cell papillomata are light to dark-bro\vn, roughly papillated excrescences 
with non-Infiltrated bases and a greasy candle-n-ax texture. They occur with in- 
creasing frc^ency after the age of 40 and affect especially the scup, the face and 
the trunk. They can easily be scraped off, exjK>sing a raw fleshy base. 

Etiology and Pathology. — ^Tncir cause is unknown. They are believed by 
some to be infective ; by others to be a late nterold condition. 

Histologically there are small epithelial cysts, due to invagination of the raldermis. 
There is also acanthosis, nith prolonged rete ridges. The dermis 8ho\vs littie inflam* 
matory reaction. 

Course and Prognosis.-— These lesions ate benign but they may become second- 
arily infected. 

Treatment. — For small, superficial lesions, brief (1 second) applications of carbon 
dioxide snow are effective. Larger lesions are best dealt with by curettage and cautery 
under local an^thesia. 

SQUAMOUS CELL PAPILLOMA (JUVENILE OR INFECTIVE WART; 

VERRUCA) 

Etiology and Pathology. — Warts are infective epidermal tumours caused by a 
virus. They are auto-inoculable and may appear in linear form in scratch marks. 
They are commonest in childhood and young adults, though elderly persons may be 
affected. 

Histologically there is focal acanthosis and gross hyperkeratosis with a variable 
degree of inflammatory inflltmte in the dermis. The epidermo-dermal junction is 
intact with no evidence of invasion of the dermis. Mitoses may be numerous. 

Clinical Picture. — Warts are described on a morphological basis as plane, 
acuminate, filiform, digitate, etc., and from their situation as genital, plantar, etc. 
On the scalp they tend to be digitate; in the beard area filiform; on the faces of 
children plane ; on the hands and knees gtey-brown circular excrescences (common 
^\•a^^s, verruae \’ulgaris), except around or under the nails where they may resemble 
hangnails or corns, with considerable discomfort. On the genitalia warts are usually 
acuminate (condylomata acuminau) and on the soles of the feet th^ are painful, 
inverted, embedded in hyperkeratosis and perhaps confluent in a mosaic pattern. 

Course and Prognosis. — ^This is extremely variable. Warts may disappear 
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without treatment or they may spread. They are amenable to suggestion in a pro. 
portion of cases. They may recur ewn after the most careful curettage. 

Diagnosis may have to be made from one or otiicr of keratosis, corn, callus, 
moUuscum contagiosum, moUuscum sebaceum, squamous carcinoma, papillary mtit 
or naevus, subungual exostosis, acanthosis nigricans, condyloma latum, vcmicose 
lichen planus and lupus verrucosus ( 9 . 0 .}. Histological examination is sometimes 
necessary. 

Treatment. — waiting policy is sometimes justifiable because _a proportion of 
•warts disappear spontaneously. On the scalp and beard area a combination of curet- 
tage and cautery is beat. Plane warts on the face or hands may be dealt with by daily 
applications of I per cent, brilliant green in collodion sali^lic add : fractional X-taj 
exposures are sometimes used but simple suggestion may prove just u effective. 

On the hands, if suggestion and local keratolytics and caustics fall, recourse mj 
be had to curettage and cautery under local anaesthesia, or to carbon dioxide tno’s 
applications 30 to 90 seconds on each occasion, depending on the size and situation 
of the lesions, at intervab of 2 to 3 weeks. Carbon dioxide snow is especially useful 
for paronychial and subungual waits because it causes less deformity than eurttage 
and cautery. 

On the genitalia, podophyllin 20 per cent. In liquid paraffin is the treatrarot of 
choice. The application ia made on gauze to the penis or vulv'a. It is spplied st 
bedtime and removed on rising, the affected area being cleaned with liquid parafBii. 
A similar application is made the next night but after this at least a week sl^idd 
el^se before any further treatment of this sort is given. Podoplyllin causes a brisk 
inflammatory reaction after which all or most of the warts are shei A second course 
of treatment a week later may dispose of the remnants. SometicDes this treatmeot 
fails to relieve extensive vulvar warta and then curettage and cautery under general 
anastheaia may be oecessary. 

Plantar warts may occasionally disappear spontaneously but usually it is neces- 
sary to treat them eimer by causuc^ podophylhn 25 per cent, formalin 10 per aafc 
or by carbon dioxide snmv appUcalions, 30 to 90 seconds at eacli treatment. X-ny 
treatment Is contraindicated ; it succeeds m only about 60 per cent of cases, a success 
rate equalled by many simpler measures and far exceeded by curettage and cautery. 
Purtber, if X-ray treatment fails, Ae tissue is left to some degree devitaused ; itpta^td 
X-ray treatment can cause sloughing of the deeper tissues, with much suffering and 
deformity, and perhaps necessicating grafting. 

Curettage and cautery offers something above 90 per cent prospect of succ^* 
The injection of the local anicsthetic is a difficult part of the procedure. For tlm 
purpose the patient lies prone on the operating table ; this provides flcaon of the 
foot and relaxation of the plantar fasda, and airo directs a timid patient’s atteoticm 
away from the field of operatioo. Tbe injection is made slowly, if possible through 
thin skin at the side of the foot After thorough curettage, the homy collarette 
is trimmed away and the whole area Is cauterised. 

MOLLUSCUM CONTAGIOSUM 

A virus infection of the skin, characterised by globular, slightly ombilicated 
nodules. 

Etiology and Pathology. — The condition is acquired by direct contact non- 
venereal or venereal. 

Histologically there is a symmetrical proliferation of the epidermis in otTil or pear- 
shaped lobules with degeneration of the epidermal cells, caused by la^e ^opla^c 
inclusion bodies, homogeneous and eosinophilic, •which push the nuclei aside (tooUia- 
cum bodies^ The granular layer is thiciened and a mass of homy material forms the 
central area of the tumour. 
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Clinical Picture. — Pearly, yellow, pink or skin-coloured umbilicated nodules 
occur singly or in groups. They may occur aimvhere on the skin, and transference 
may take place from the breast of a mother to the face of her suckling, or in the ano- 
genital region during coitus. Secondary infection may cause a lesion to become 
grossly enlarged, ulcerated and purulent, or necrotic. 

Diagnosis from warts is simple if inspection is made with a hand lens. 

Treatment — A phenolised probe or pointed orange stick is forced into each 
lesion ; or the tumours can be curetted off. Antibiotics arc ineffective, as a rule, 
but one or two successes have been claimed. 

EPIDERMAL CYSTS (WENS) 

Milia are pinhead-sized white cysts in the epidermis. They are usually multiple 
and are found with acne or on apparently normal akin on the face; they may also 
develop over some pathological condition sudi as cpidennolysis bullosa or pemphigoid. 

Large epidermd cysts are often found on the scalp, behind the lobes of the ears, 
on the face, scrotum and else^vherc, A few of them are sebaceous cysts which v’ary 
in size from a pinhead to a walnut and show a dimple, representing the follicular 
openine. 

iEtioIogy and Pathology', — Epidermal cysts are possibly derived from the lanugo 
hair follicles and consist of a whorl of ephhdial cells. Sebaceous cysts are believed 
to be caevoid. They may occur in large groups in steatocj’stoma multiple*. The 
cysts are lined with squamous epithelium and contain homy and sebaceous materi j. 

Diagnosis is from dermoid cyst, lipomata and cystic acne 

Treatmeot.-^The cyst is indsed and its odourless contents are expressed. In 
epidermal cyst this is suihdent but in sebaceous cyst the offensive chee^ contents 
are first expressed and then the capsule is pulled out with artery forceps. If seconds^ 
infection Im occurred, it is only possible to mdse the cyst, and removal of the capsule 
has to be deferred until inflammation has subsided. 

DERMOID CYST 

These rare tumours occur in the mid Knc of the body or at the outer end of the 
brow. They are skin-mloured and not dimpled. The cyst is lined with kerutinising 
cells and may contain rudimentary sweat ghmds and pilosebaceous follicles as well as 
layers of keratin, sebaceous material and sometimes bair, cartilage or bone. 

Treatment is fay removal if desired. 


IMPLANTATION CYST 

These occur in the skin or more often in mucous surfaces foUoiving an injury 
which carries epidermal celb through a break in the surface. 

Treatment is by excision. 

BASAL CELL CARCINOMA (RODENT ULCER) 

Etiology and Pathology. — The cause of these tumours b unknown. They 
usually occur in the fifth, sixth or seventh decades but occasionally appear in early 
adult life. The majority arise in the area enclosed by two lines draivn from the tip 
of the ear to the eyebrows and from the lobe of the ear to the mouth, but no area of 
the skin is immune except the palms and soles : rodent ulcers may develop on the 
scalp, the chest or abdomen, or on the limbs. Apparent precipitating causes indude 
sunlight, heat, mechanical trauma and the ingestion of inorganic arsenic. 

iSstologically there is a proliferation of basal «Us without evidence of invasion. 
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Globular clumps of darkly staining Imal cells are. seen. The cells may remala \in- 
differentiated or may show differentiation totvards homy or glandular structure 
(keratotic, adenoid and cystic rodent ulcers^. The cellular mass expands horuontalij 
and vertically. If expansion is mostly horizontal (superficial rodent ulcer) the tend- 
ency to ulceration is less marked : if it expands vertically the mass finally reaches i 
size in which the nutrition of its more centrally and superfidally pbced cclb is in- 
adequate and ulceration rcaulta. 

Clinical Picture. — ^The appearance of rodent ulcers is extremely variable, de- 
pending on the situation, supemdallty or depth, and presence or Absence of ulcera- 
tion or infection. Types include: (1) the button-Iikc nodule; (2) the pigmenicd 
nodule; (3) the rodent ulcer; (4) the superficial type; (5) the dcatnaaj t)^^; 
(6) the morphaa-like scalp lesion j (7) the cystic type. Rodent ulcers maybe mulople. 

The most common form is a pearly nodule which espands to form a buttcm-Sikt 
tumour with small vessels coursing over its surface. Sometimes the nodule is mare 
globular and cherry-like. It may be skin-coloured, grey or brotvn. The rodent uJeef 
may bore deeply from the earliest stages (ulcus terebrans) or a nodule may only start 
to ulcerate after attaining a certain size, 1 cm. in diameter or more. In the lint 
form there is a slightly raised rolled edge to the ulcerated area. In the latter, the 
ulceration is at first a relatively inconspicuous feature in the centre of the nodule and 
gradually extends. 

The superficial basal cell carcinoma may be multiple. It usually occurs on the 
trunk and often there is a history of prolonged medication with Fowleris wlution. 
It has a roUed edge, so slightly elevated that it is not always easy to recognise it except 
with the aid of a hand lens. 'Hie lesion resembles psoriasis, {icing a arcomscribed, 
irregularly red, oval pat^ of abnormal scaling, pernops with some serous enudng 
in places. The dcatricial basal cell carcinoma is also usually superficial but leaves a 
scarred and somewhat atrophic skm in the area behind its extending edge. Os the 
upper forehead and scalp basal cell carcinomau tend to develop horizontally and 
resemble morphea (“ card ’Mike basal cell carcinoma). Rarely, rodent ulcers are 
clinically cystic. This type tends to be dome-shaped with a shelving edge and there 
may be considerable piimemauon. 

Course and Prognosis. — ^Thc course varies according to the situation, depth 
and amount of differentiation. The superficial type may slowly extend paralW iviA 
the surface for many years. The ulcus terebrans erodes early and deeply, with the 
result that in a year or two important subcutaneous structures may be destroyed. In 
these cases, death may occur from haranorrhage or secondary infection. Meiasiasts 
from basal cell carcinomata arc very rare. 

Diagnosis, — Rodent ulcers must be differentiated from granulomatous and reticu- 
lotic conditions, from Bowen's disease and from psoriasis. The long duration ana 
hard, pearly edge, sometinies somewhat serpiginous, usually makes the diagnosis 
easy. Syphilitic ulcers are of short duration in relation to their size. In some «ses 
the diagnosis is not possible on dinical grounds and reliance has to be placed oa 
biopsy and histological examination. This also applies to the diffcitntiarion between 
recurrences of rodent ulcers and radiation necrosis or ulceration. 

Treatment. — This consists of surgery with plastic repair when necessary, 
X-irradiation or radium, or, in a few superficial examples, destruction by carbon 
dioxide snow. Surgery, to be effective, must include an area of apparently normal 
skin all round the lesion, at least 0-75 cm. wide. This may be easy in some places, 
impossible or too disfiguring in others. Surgery is a necessity in dealing with recur- 
rences where further X-irradiation is thought to be inadvisable ; it may entail extensive 

plastic repair. ^ 

X-irradiation is best for lesloia in situations which fender excision dirBwit- 
The total dosage used by radiotherapists varies. A total of 3600 r, fractionated so 
as to give 720 r daily, for 5 days, gives a better cosmetic result than 3600 f at one 
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treatment. Some prefer a total dosage of 4500 r, claiming that recurrences are less 
likely, but it is probable that more recurrences are due to insufficient coverage of the 
apparently normal zone around the lesion than to insufficient dosage. Basal cell 
carcinomata spread along the lymphatics beyond the visible edge and it is this clinic- 
ally impert^tible spread that leads to recurrence unless a zone 0-75 cm. to 1 cm. 
wide is irradiated as well as the visible tumour. 

Radium is sometimes more useful than X-rays and can be used as moulded 
surface appUcations or as needles or seeds of radon. 

Carbon dioxide snow is sometimes used for supertidal rodent ulcers on the trunk ; 
appUcations of 90 seconds’ duration are made imder firm pressure. The resultant 
reaction has to be treated like a bum. 

SQUAMOUS CELL CARCINOMA 

A tumour which is more rapidly growing than the basal cell carcinoma and which 
may give rise to metastases. 

^Etiology and Pathology. — Squamous cell carcinomata are of varying grades of 
malignancy. Some tend to form bom and arc of low malignancy ; in others the cells 
remain undifferentiated and the lesions are more malign. 

Clinical Picture. — The lesions are firm and nodular with shelving edges, and 
rapidly ulcerate or form cauUflower-like g^o^vths. There is no rolled edge. The 
sites most often affected include the face, lower Up, ear and the backs of the hands. 
Squarnous carcinomata are usually preceded by one or other of the precancerous 
conditions mentioned in the next section. They rarely arise on apparently healthy 
skin; usually the preceding pathological coodition is brought about by excessive 
and proloneed solar irradiation, by past X-ray treatment or by some other physical 
irritant. Glandular meUstases occur early, particularly from the ear, lip or hand. 

Course and Prognosis. — The lesion extends at first within the dermis and then 
invades the h^odcrm. At this stage spread by the Iymj>hatics to the lymph nodes is 
more likely. These lesions are, as a result, much more likely to be fatal than are basal 
cell carcinomata. 

Treatment is by excision or X-irradtation. On the lip and eat wedge excision 
offers the best prospects. At other rites, too, surgery is preferable to X-rays because 
the cells may be relatively radio-insensitive. Sometimes a combination of excision 
and irradiation is used. Block dissection of the lymph nodes draining the area may 
be necessary. Biopsy may be performed on skin sites if it is considered necessary 
but on the vermilion surface of the lip it is inadvisable. Here, V excision should be 
done and histological study made of the excised material, 

SECONDARY CARCINOMA OF THE SKIN 

This occurs by lymphatic spread from a breast cancer or as cutaneous metastases 
us^i^U,y {torn tive btezst fsowv etomach, uterus, lungs, pmstate or ovacyy 

In the first form, there is a hard, red but pitting area of skin with a well-marked 
border (carcinoma ery^ipelatoldes ; cancer en cuirasse). It usually occurs in the 
axilliE or on the chest, perhaps followmg a radical mastectomy. 

The metastatic form occurs as one or several firm, white nodules in the skin, the 
nature of which may be suspected or only discovered by biopsy. 

Treatment is symptomatic because the primary lesion may still be present, or 
other inaccessible secondaries may ocisL 

PRE-MALIGNANT AND BORDER-LINE CONDITIONS 

Kerato-acanthoma (molluscum sebaceum) is a benign neoplasm of the skin which, 
though histologically resembling a squamous and homy carcinoma, has a self-limited 
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natural history ending in spontaneous resolution at about 3 months. Its histologicsl 
structure la tliat of a sj*mmetrical and molluscotd squamous homy cardnotna. 

Tar rrarts are possibly a variety of icralo-acanthoma but are more uncertain m 
their course, some being shed while others go on to carcinoma- • Kerato-acanthoma 
sometimes arises on normal skin whereas squamous carcinomata arise at sites of 
keratoses and other epidermal abnormalities. The lesion is button-shaped with 
almost vertical edges whereas in squamous carcinoma the edge is shelring, In the 
centre of the button is a bomy plug. Ukeration does not occur. If nothing is dont, 
the nodule shrinks up and disappears, leaving an irregular crater with thickened lips 
of epidermis. 

Treatment. — Thorough curettage of the lesion usually gives a better cosmme 
result than X-ray treatment or waiting for spontaneous clearance. If doubt ^ts 
as to the diagnosis the lesion should oe treated as for squamous carcinoma either 
by wide excision or by adequate X-irradiation. 


BOWEN'S DISEASE 

This precancerous condition may occur on tlie face, body or limbs. 

Pathology. — ^There is an irregular acanthosis, and large cells m’th dark nuclei 
and vacuolation of the cjtoplasm arc scattered through the epidermis. They are 
similar to the cells seen in Paget's disease of the nipple. 

Clinical Picture. — ^The lesions arc usually itchy, pink and brown, scaly or papular 
patches, sometimes slightly exudative, with well-marked but not rolled edges. 

Course and Prognosis.-— If untreated, a termination in squamous carcinoma is 
like^ after an inten'al of months or years. 

Diagnosis from superficial rodent ulcer is by the absence of a rolled edge : from 
psoriasis by the absence of lesions elsewhere, the chronicity of the I«ioo at one site, 
the itching and the absence of typical psoriatic scales. From mildly infected eaema- 
tous dermatitis the differential diagnosis may be impossible on clinical grounds alone 
and biopsy is then advisable. 

Treatment Is by carbon dioxide snow, a firm application lasting 90 seands. 
This causes an infiamroatory reaction, sloughing of the affected area and replacement 
of the pathological skin by a smooth scar. A-ray treatment may also be used m 
doses equal to or greater than those used for skin cancers. Sometimes exdsion is 
more suitable. 

facet's disease 

A pathological condirion of the nipple and its ducts, occurring with or soon 
followed by carcinoma of the nipple ducts. 

Pathology. — ^There is parakeratosis with irregular acanthosis and clear " Paget 
cells *’ scattered in the stratum mucosutn. 

Clinical Picture. — ^There is scaling and pinkness of the skin around one of the 
nipples, with slight palpable tluckening. The nipple may be, in part or totally* 
destroyed in the process or it may be retracted. It is clearly smaller than the other 
nipple. Lymph nodes are not usually palpable in the axillx and no abnormality can 
be felt in the breast. 

Course and Prognosis. — Cardnoma of the duct coexists with Paget’s ^easc 
or soon follows it. The malady, if untreated, leads to metastatic carcinomatosis. 

Diagnosis is from ecaema of the lupple. This may be secondary to scabies, or 
in adolescents and young women it may be a manifestation of the asthraa-prungo 
syndrome or of neurodermatitis. In either of these conditions, infiltration of the 
lesions is absent and the nipple Is intact and equal in size to the other nipple. Eczema 
of the breast may also develop from maceration by milk and the use of rubber dress 
protectors by lactating women. 
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Treatment is by mastectomy. Lymph node dissection is usually unnecessarj-. 
X-irradiation is contraindicated. 

queyrat’s erythroplasia 

This is a rare condition similar to Bowen’s disease but affecting the glans penis 
or the vulva. 

Clinical Picture. — ^There is a dear^cut, shiny, pink, slightly infiltrated and 
elevated patch. 

Diagnosis is from psoriasis and chenucal balanitis. In doubtful cases biopsy is 
indispensable. 

Treatment is by X-irradiation. 


ACANTHOSIS NIGRICANS 

This occurs in a juvenile beniOT form and in an adult malignant form. 

Etiology and Pathology. — The juvenile form is of unknown setiologj', possibly 
nasvoid. The adult form is nearly always associated with a carcinoma, usually of the 
stomach. 

The histology of both types is the same and consists of marked hyperkeratosis 
and papillomatosis with an irregular acanthosis and hyperpigmentation in the mclano- 
blasts and melanophores. 

Clinical Picture. — ^The skin of the flexures is darkened, thickened and lies in 
velvety folds. In severe cases of the adult form the lips, ^ms, tongue and cesophagus 
may also be affected. Clinical examination may reveal evidence of a ne^v growth 
but sometimes the most carefiil search gives oe^tivc results, yet at post mortem a 
neoplasm is discovered. 

Cotirse and Prognosis. — The juvenile form is benign but the adult form nearly 
always ends in death from the associated visceral neoplasm. 

Diagnosis is from warty nasvi which are usually unilateral and linear and not 
cooked to the flexures. Daria's disease has a somewhat similar distribution but 
is usually more widespread, the individual lesions are harder and the histology is 
distinctive. 

Treatment. — ^Laparotomy Is justifiable even if a visceral neoplasm cannot be 
located by clinical methods. 

KERATOSIS SENILIS VEL SOLARIS 

This occurs mostly on the exposed surfaces of the skin, except the form that may 
develop after inorgamc arsenic medication which occurs more on the trunk than on 
the exposed parts. 

Etiology and Pathology. — Damage to theskin by excessive solar or X-irradiation 
or by the ingestion of arsenic is the chief factor. Age is of secondary importance, 
the lesions occurring in children with xeroderma pigmentosa, in relatively young 
persons who have been much exposed to the tropical sun, but rarely occurring even 
in extreme old age unless there to been considerable exposure to the sun throughout 
life. 

Histologically there is hyperkeratosis and parakeratosis. Acanthosis precedes a 
frank prickle-ccll carcinomatous proliferation. 

Clinicnl Picture. — Ill-defined or dear-cut, dirty grej', bard, rough and scaly 
areas of skin are seen on the face or on the badcs of the hands. 

Course and Prognosis. — At any tune keratoses may take on malignant proper- 
ties ; on the other hand, they may conrinue for years without this change occurnng. 

Diagnosis is from seborrhoelc warts. Keratoses are hard, rough and dirty grey 
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in coiour, vrhilt seborthttic ^varta arc soft or firm, of candIc*Tvax texture, and widi i 
shiny brown surface which is often papillated. 

Treatment ts by freezing with carbon dioxide snow for 15 to 30 seconds, pro. 
vided there is no infiltration of the base. Once the base has become infiltrated, the 
lesion should be treated as a squamous carctnoma with or nithout prelimioaq 
biopsy. 

CUTANEOUS noEM 

This is a keratosis in which horn formation Is carried out to excess. 

Clinical Picture. — A horn grows cither from an area of squamous papillomatwo 
change or from an area of squamous carcinomatous change. In the former the bast 
is not infiltrated, in the Utter it is hard and elevated. 

Treatment depends on the changes taking place in the base. If they are simply 
papillomatous, curettage of the lesion through its base and cautery are usually suffi- 
cient. If there is a suspected carcinomatous base, the lesion should be widely excised 
or dealt with by radiotnerapy with or without a preliminary biopsy. 

LBUCOPLAKIA 

This is keratosis of a mucous surface and. like keratosis on the skin, it may tetnala 
innocent or develop Into carcinoma (sec “ Diseases of the Lips and Mouth 

NiEVOID AND ORGANOID EPIDERMAL TUMOURS 

These are tumours either present at birth or first appearing later in life but tunning 
& benign course. 


N«VUS 8EBACEU8 (JADASSOIIN) 

This is a yellow, slightly raised, firm oodule with a papDlated surface usually 
occurring on the scalp or face and present at birth. 

Pathology shmvs mature sebaceous glanils. 

Course and Prognosis.— At or after puberty a basal cell carcinoma nuy develop 
on a nsevus sebaceus. Apart from this, the lesion remains static through life, esewt 
for any secondary infection that may occur from trauma by a comb or some other 
means. 

Treatment is by excision if desired. Cautery or diathermy are unlikely to be 
effective. For carcinomatous changes, exdsion, possibly with grafting, or radiotherapy 
ia necessary. 


SENILE SEBACEOUS NA;VUS 

This is probably a delayed dsvus. Like the naevus sebaceus it consists of mature 
sebaceous glands. It occurs on the forehead or face of persons ol Sb or over as 
yellowish, somewhat translucent nodules. No treatment is necessary but the cautery 
can be used to destroy it. 

ADENOMA SEBACEUM (PRINGLE) 

This is not an adenoma but a sebaceous nsevus with hyperplasia of blood vessels 
and connective tissue. The lesions occur on the part of the face near the nose m 
yellow-brown or purplish nodules with telangiectasia. The condition is associate 
with epilepsy, mental deficiency, nodular sderosis of the brain and tumours of me 
kidneys, heart and other organs The brain and retinal tumours are gho- 
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mata ; those of the heart rhabdomyomata, and those of the kidneys angiomata, 
fibromata, adenomata or mixed tumours. No treatment is necessary for the skin 
condition, but the nodules can be destroyed wth the galvanocautery. 


FORDYCE CONDITION 

This consists of ectopic sebaceous glands in the mucous surfaces of the lips or 
of the cheeks. The lesions are yellow, pinhead or brgcr, soft nodules, the histology 
of which is of a sebaceous glandular nature. No treatment is necessary. Reassurance 
may be necessary that the lesions are not luetic, tuberculous, cancerous or lichen 
planus. The condition is so common as to be regarded as phj'siological. 


SYRINGOCYSTADENOMA PAPILLIFERUM 

This occurs as a skin-coloured or yellowish papiUiferous lesion with crusting on 
the scalp. It is an adenoma of apocrine ducts. It may occur together with sebaceous 
n«vu3 and, like the latter, may be complicated by basal cell carcinoma. Treatment 
is preferably by excision. Destruction by galvano-cautery is likely to be followed 
by a recurrence. 


HYDRADENOMA PAPILLIFERUM 

This occurs on the labia majora and perineum as a solitary skin-coloured nodule 
of split-pea siae or smaller. Malignancy does not develop. The condition is an 
adenoma of apocrine glands. 


APOCRINE BPITIIELIOMATA 

These arc of two varieties : in syringoma, differentiation of the cells is towards 
apocrine duct cells; in cylindroma, differentiation of the cells is towards apocrine 
gland cells. 

Syringomata occur mostly in women as multiple skin-coloured or yellowish, soft 
nodules of pinhead size and larger on and around the eyelids, on the chest and 
abdomen, and sometimes elsmvherc. No treatment is necessary but for cosmetic 
reasons they may be treated with carbon dioxide snow or the galvano-cautery. 

Cylindromata (turban tumours) occur as rounded, smooth elevations on the scalp 
and sometimes on the face and upper trunk, b^inning in young adults and slowly 
enlarging up to the size of grapes, sometimes giving the scalp a cerebral appearance. 
Treatment is ineffective because the extent of the lesions makes surgery impracticable 
and radiotherapy is of no use. 


TRICHO-EPITIIELIOMATA (EPITHELIOMA ADENOIDES CYSTICUM) 

(brooke's disease) 

These occur as multiple, skfn-coloured nodules resembling basal cell carcinomata, 
developing in early adult life on the scalp and face. It is a familial disorder. The 
tumours contain numerous horn cysts and rudimentary hair. Some areas may closely 
resemble basal cell carcinoma and occasionally after many years these tumours take 
on the properties of rodent ulcere. 

Treatment. — ^The tumours are usually too numerous for surgery and they are 
radio-insensitive. Active treatment is therefore best deferred unless malignancy 
develops in any one nodule, when either radiotherapy or surgery is necessary. 
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CALCIFYING EPITHELIOMA (MALUERBE) 

This is a rare solitary, movable, sharply demarcated, often encapsulated tumour 
situated in the lower dermis. Histologically there are basal cells adjoining 
“ ghost ” cells, wlh a foreign body giant ceil reaction nearby. Diagntnls is miiit 
histologically from a calcified sebaceous which has squamous cells adjoirungtit 
cyst cavity. Treatment is by cxdsion. 

CHONDRODERMATITIS NODHLARIS CHRONICA HELICIS 

This condition presents clinically as a painful nodule on the helix. It b best 
oinsidcred here although it is uncertain whether it is inflammatory or neoplastic. 
It usually occurs in men, it may be bilateral, and it interferes with sleep by causing 
discomfort when the head rests on the pillow. 

Pathology, — ^Thcrc is diffuse inflammation in the corium. It has been suggested 
that it is a form of glomus tumour. 

Treatment is by wedge excision including a portion of cartilage. Anythisg less 
leads to recurrence. 

TUMOURS OF THE DERMIS 

MOLES 

A mole (p^TOMited, fleshy, sometimes hairy nsvus) is an elevated light or darit* 
brown, firm, fleshy nodule occurring singly or scattered over the face. A pspiUsted 
form also occurs. 

Pathology.— There are orderly, drcumscribed clusters of n»vus cells in Air 
dermis, separated from the epidermo-denmal junction and showing no mitotic attlw^. 
Mixed dermal and epldermo-dermal junctional nsvi also occur in which the acbrs 
junctional component is potentially malignant. 

Course and Prognosis. — -Moles tend to enlarge as age advances and they also 
get more hairy. Folliculitis may develop and cause tenderness and swelling, but 
malignant degeneration rarely, if ever, occurs. 

Treatment U unnecessary excq»t as a cosmetic matter. The hairs may be re- 
moved permanently by diathermy or electrolysis and this is often sufficient. Exdsioa 
may be performed but destructive procedures of cautery, carbon dioxide snow or 
diathermy are inadvisable ; they may result in ugly scarring and cause incomplett 
removal. Operations on moles necessitate removal of the dermis in full depth. 

LENTIGO MALIGNA 

This is a state of prcmalignant proliferation of lentigo ( 5 . 0 .) in the plane parallel to 
the surface. It is to malignant melanoma much as Bowen’s disease is to squainow 
carcinoma. The lesions appear in elderly persons as a very dark brown impalpable 
expansion of a lentigo. There is no lymph node enlargement. 

Pathology. — ^There are no nwvus celfe in die dernus but there is great irr^larj'^ 
and dropping off of the cells at the cpidermodermal junction into the dermis. The 
basal layer is markedly pigmented ana there are many clear cells. 

Treatment is by mde excision. A margin of 1 cm. or less may be followed by 
recurrence in the scar. 


MALIGNANT MELANOMA 

This, the most malignant of all tumours, arises from lentigines, lentigo mahgoa 
or from mixed or junctional nsvi. It may also arise from the toroid. 

•V 
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Pathology. — ^Thcre is extreme diso^anisation of the epidermodeimal junction 
vrith much mitotic activity in atypical nrevus cells. Beneath is a dense inflammatory 
inflltrate, invaded by strands of the pigmented nsvus cells. Often the epidermis 
becomes permeated by tumour celb and di^tegrales, leading to the diaracteristic 
bleeding or ulceration of these lesions. 

Cilnical Picture. — ^Any mole or lentiginous macule should be regarded with 
great suspicion if it enlarges, becomes darker, bleeds, scabs or becomes ulcerated or 
painful. The classical xn^gnant melanoma is a dark bro\m or blulsh-blacfc, soft, 
easily bleeding nodule. If it arises from a lentigo maligna there is a flat, surrounding, 
impalpable, dark zone of a somewhat lighter tint than the melanoma itself. Regional 
lymph nodes may be palpably enlarged or there may be extensive l>Toph3denopathy 
beyond the reach of the diagnostician’s finger, for example in the iliac clialn. Some 
melanomata are light brown and a few arc skin-coloured (amelanotic) and perhaps 
difficult to recognise even on histological grounds from anaplastic carcinoma. 

Course and Prognosis of melanomata is grave in the extreme. Even if removed 
at the first recognition, metastases are only too often found already to have occurred. 
Once a melanoma has taken on malignant proliferation therefore, the prognosis 
should be guarded ; there may be no recurrence after operation or metastases may 
declare themselves after a technically perfect operation. Metastasis may take place 
in the lymph nodes, in the liver or lungs, or in the brain, giving rise to symptoms of 
a cerebral tumour, sometimes long after the primary lesion has been removed. 

Treatment— Wtbout performing a biopsy, a suspected melanoma should be 
very widely and deeply excised. On no accovmt should the lesion be manipulated 
by forceps in the process of removal. Sometimes, for example trich Hucemnson’s 
melanotic " whitlow ", amputation is a better plan. More drastic block dissections 
of the regional lymph nodes are sometimes carried out Melanomata are non- 
responsive to X>ray treatment but X-rays are sometimes used before excision to 
check mitotic activity during the time of removal. 


BLUE N^VUS (MONGOLIAN SPOT) 

This is a button-like, firm, slaty-blue nodule usually found in the sacral 
region. 

Pathology. — Deep in the dermis arc spindle-shaped cells containing melanin 
and lying with their long axes parallel to the surface. The epidermis is normal, but 
witli the upper deiinis it acts as a light filter and so gives the nsvus its bluish tint 
Course and Prognosis. — ^The lesion is benign and static. No treatment is 
necessary but exdsion can be carried out if tlie patient wishes it. 


KELOID 

A keloid is a pink or white, firm, raised tumour, often with claw-like extensions 
beyond the limite of the original scar. Histologically there is fibroblastic proliferation 
in the early stage and dense fibrosis in the later stages. Keloids may form for no 
obrious reason or at sites of ingrowing hairs, acne, wounds, tattoo marks, vaccination 
scars or bums. Predisposition, both racial and personal, is marked, the coloured 
races being most affected and some white persora more than others. 

Acne keloidalis nuchx is probably a keloid due to ingrowing hairs. True acne 
keloids occur on the face and trunk. 

Treatment. — Repeated fortnighdy carbon dioxide snow applications, 10 to 30 
seconds on each occasion, may flatten the lesions ; or exdsion followed by radiotherapy 
to the scar may prove effective- Exdsion alone Is usually most disappointing, recur- 
rence taking place. 
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DISEASES OF THE SKIN 


FIBROMA DURUM (SCLEROSIKG HiCMANGIOMA, DERMATO- 
FIBROMA, HISTIOCYTOMA, FIBROMA EN PASTILLE) 

These deeply situated, firm, globular tumours occur in the skin of the legs more 
than anywhere else. They may be single or multiple. The colour may be pink, 
light brown, bluish or skin-coloured, depending on the amount of vascularisatioa, 
lipoid ot hsmosidcrin deposition, or fibrous tissue. They arc usually painless. 

Pathology. — ^The histological appearance varies with the degree of maturity. 
Early tumours contain a preponderance of histiocytes and endothelial cells; older 
tumours contain fibroblasts and fibrous tissue. Infantile xanthomata, the yeHow 
nodules known as n»vo*xantho-cndothclioma, arc histiocytomata. 

Treatment, — Histiocytomata do not recur after exdsion. 

FIBROMA MOLLE (FIBROMA COLLI OR SKIN TAGS) 
Fibroma molle is a soft, fleshy, somedmes pedunculated tumour, often found 
on the necks and axill® of middle-aged women. The histology is that of normal 
connective tissue. It is possible that these lesion represent a lormc fruste of von 
Recklinghausen’s disease. 

Treatment. — Destruction or removal by means of the galvano-cautery gives 
excellent results. 

DERMATO-FIBROSARCOMA PROTUCERANS 
This is a locally recurrent form of fibroma. One or several groped npdalts. 
skin-coloutcd or purple, form an irregular mass which may ulcerate. There is local 
invasion of tissue but metastasis is unusual, except after many years. True raetastas- 
ising fibrosarcoma is very rare on the skin. 

Treatment.— Local excision should include a wide area of apparently normal 
skin if recurrence is to be avoided. 


MYXOMATOUS DEGENERATION CYSTS (SYNOVIAL CYSTS) 
These occur mostly on the fingers near the distal interphalangeal joints. They 
are tense, translucent and globular and contain mucinous fluid. The wall of the cyst 
is made of fibrous tissue. 


COLLOID MILIUM 

This is a pinhead-sized, translucent, yellow nodulalion, usually of the forehead 
The slimy contents are degenerate coUagen and the cysts arc lined nith collagen. 

NEUROFIBROMATOSIS (VON RECKLINGHAUSEN'S DISEASE) 

In this malady there are numerous soft skin-coloured or brownish-purple tumours, 
mostly pedunculated, varying in size from pinhead size to masses the size of an 
(molluscum fibrosum). Yellowish-brown macules of varying sizes and shapes (ca" 
au lait spots) are also present. 

Pntholo^. — ^\Vavy nerve sheath fibrils in loose strands and whorls are 
spersed with reticulum fibrils and collagen. Mucoid degeneration may occur. The 
cafe au lait spots show an increase of inelamn pigment. 

Clinical Picture. — ^The fully developed clinical picture is characteristic but 
formes frustes also occur in which the diagnosis may be more ifficult.^ In addition 
to the skin lesions there may be nodules on the pcnpheral nerves and in the eentraj 
nervous system, in the chest or abdomen Md under the periosteum. 
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Course and Prognosis. — ^Malignant duinge is rare in the skin lesions but more 
common in the visceral ones. 

KAPOSI’S IDIOPATHIC HEMORRHAGIC SARCOMA 

This condition is probably a benign angiomatosis and is not ssrcomstous. Histo- 
logically, there are spindle cells and numerous dilated blood vessels with extravasations. 

Clinical Picture. — Brown or purple nodules develop, usually on the feet, some- 
times on the hands or on other parts of the skin. Visceral lesions are common, 
particularly in the lungs and abdominal organs and lymph nodes. The skin lesions 
are not tender. They 6rst appear in early or middle adult life, mosdy in Jews, slowly 
enlarge and then become static or regress. They may ulcerate. 

Course and Prognosis. — The coarse fa usually benign though occasionally 
sarcomatosis h^ been reported as a terminal feature. 

Treatment. — Radiotherapy may diminish the size of the lesions. Apart from 
this, dusting powders to the feet and measures directed to preventing or controlling 
ulceration are indicated. Watch must be kept for symptoms of vface^ involvement. 

OTHER SARCOMATA 

Liposarcoma, myxosarcoma, osteosarcoma, rarely occur in the skin. 

LEIOMYOMA 

Z.eiomyoma may be a solitary tumour or it may occur in groups. 

Clinical Picture.— The tumours are spUt-pea sized, smaller in the grouped 
form or larger in the solitary type. They are yellowfah-broivn and very tender to 
the touch, particularly the grouped form. The grouped leiomyomata arise from the 
orrectores pilorum muscles ancl the lemons may occur on the face, trunk or limbs, 
particularly the extensor surfaces. Solitary leiomyomata may arise from involuntary 
muscle in the skin of the breasts, scrotum or labia majora, or from vascular musculature 
(angiomyomata). 

Treatment, — ^The only effective treatment is excision. 

LIPOMATA 

These are soft, freely movable, often ill-defincd tumours in the subcutaneous 
tissue. They may be single and massive, for example in the neck, or multiple. The 
latter variety may be painful (Dercumfa disease). 

Treatment fa by excision when necessary. 

HEMANGIOMATA 

N^VUS FLAMMEUS (PORT WINE STAIN) 

This fa a hjemangioma of statically dilated vessels, present at birth and often 
persisting through life, although some small lesions on the eyelids and face may 
disappear after a few weeks of extra-uterine life. 

An hxEraangioma at the nucha is very common fUnna’s navus, physiological 
nawus). Other sites commonly affected are the mid-line of the forehead and one 
half of the face or even one half of Ac whole or part of the body and limbs. In this 
case there may also be asymmetry, the limbs of the affected side being smaller than 
those on the sound side (hemiatrophy). The vessels in nasvus flammeus may be 
barely >’isible, or obvious capillaries or large purple venules, perhaps with nodular 
excrescences, 

42 
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Course and Prognosis. — Njcvus flammeus usually persists for life, except 
the transient form on the face. Some of the darker port wine stains may become 
more irregular and scaly as time progresses. 

Treatment. — If there is a diffuse pinkness rrithout blood vessels visible to the 
naked eye, a trial of thorium-X applications is justified, 1500 e.s.u. in sphit btiis 
painted on at fortnightly intervals for about 12 applications. Photographic contrd 
13 advisable and if after 12 treatments there is little or no impro\-emcnt, it is not 
justifiable to continue with this procedure. Elevated areas may be destroyed and 
flattened rdth the galvano-cautery. For the rest, cosmetic coverage offers the best 
prospects, particularly in women. Some cosmetic firms provide a service in Urge 
cities whereby patients with blemishes can by individual trial be supplied with » 
cover preparation most suited to their complexions. In men, the problem is more 
difficult and the patient may prefer to leave bis lesion uncovered. Plastic surgery is 
rarely feasible. 


NffiVUS VASCUtOSOS (STRAWDERRT MARE; CAVERNO-CAPILLARy N/EVCS) 

This has a characteristic natural history. It may be present at birth or it may 
appear tvithin the first 2 rvecks of extra-uterine life as a bright red, flat or slightly 
raised, pinhead-sized nodule, which steadily enlarges until about 8 or 9 months of 
age, when its gro\vth stops and its gradual regresMon begins, the lesion finally ifis* 
appearing without trace or with slight scarring at about 5 years of age. 

Sometimes these hemangiomata develop on a markedly raised area of venous 
tissue, but the ultimate prognosis is equally good. Histologically there is vsscubr 
proliferation in a fibrous or fatty stroma. 

Strawberry n®vi may occur anywhere on the skin but rarely cause serious incon- 
venience unless they involve the mouth or the anus, an ear or a finger. Large hsanan* 
giomata or those at sites exposed to trauma or a great deal of movement, may become 
ulcerated and infected. 

Treatment.— Simple capillary and cavemo-capillary hzemangiomata are b«t hit 
to run their natural course which ends in resolution at about 5 years of age. Periodic 
inspection and measurement or photography with reassurance of the mother are 
usually sufficient. It Is wise to inform the mother that a iraiting policy will give 
the best results in the long run, whereas any interference will cause some scamtg 
and, if the lesion is on the scalp, loss of hair. Radiotherapy of a strawberry 
near the nipple of a female infant is likely to be followed by nondevelopment of that 
breast, and irradiation of a lesion near a Joint may interfere with the groivth of a limb. 
Applications of carbon dioxide snow, made in the first few months while tlie hiEUiangi- 
oma is growing, may be followed by a ring-shaped recurrence around the scar. _ _ . 

If there is ulceration, infection should be controlled with a suitable antibiotic 
and the lesion subsequently dressed with tulle-gras until the ulcer is scarred over. 
If hiemorrhage occurs it can be controlled by a pressure pad. 

IKapiiky gitnraig VncmaTiponnfta anniiid "^ne mooidh may kiave Vo 
injections of not water or sclerosing chemicals, excision or radiotherapy can be used, 
depending on what is considered most suitable. 


STELtATB H.SMANC10MATA 

These small "spider” navi appear on the face or hands in young children. 
They may become much more numerous in pregnancy and in the presence of uver 
disorders. There is a central venule with radiating capillaries. . 

Treatment. — The gali'ano-cautciy point is applied cold to the central vessel, 
the current is switched on and the pomt withdrawn when the patient flinches. 
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SENILE HJEMANGIOMATA (CAMPBELL DE MORGAN SPOTS) 

These pinhead-sized or larger red spots occur more and more after the age of 
40, particularly on the trunk and face. On the scrotum they often have a rough surface 
(angiokeratomata). They have no signiBcance as regards the general health and need 
no treatment, 

FAMILIAL HEMORRHAGIC TELANGIECTASIA (OSLER) 

In this disorder numerous haemangiomata and telangiectases occur on the skin 
and mucous membranes ; the latter may cause harniorrhages from the nose, mouth, 
stomach, kidneys, vagina or rectum. 

TreatmenL — ^Individual lesions can be destroyed with the galvano-cautery, 
ANGIOKERATOMA (MIBHLLI) 

These are warty angiomata which occur on the extremities of young subjects. 

Angiokeratoma corporis diffusum arc similar lesions, but with rather less wartiness 
on the trunk and external genitalia. There may also be proliferation of Bowman’s 
capsules in the renal glomeruli, of the vascular musculature and of the heart muscle. 

GRANULOMA TELANCIECTATICUM (CRANULOMA PTOOENICUM) 

This is a rapidly growing luemangioma which soon becomes eroded and infected. 
It presents as a pink, shinv, orange pip-sized, exuding and bleeding nodule. Histo- 
logically there is great prof^eration of capillaries and of fibroblasts. 

Treatment is by galvano-cautery destruction. 

GLOMUS TUMOUR (GLOMANCIOMA) 

These very paloiul nodules arc formed from the neurovascular glomus, an arterio- 
venous anastomosis. They are usually single, flat or raised lesions on the finger tip, 
nail bed ct occasionally elsewhere, for example on the Soreaim. 

• Treatment is by wide excision. 

LYMPHANGIOMA 

Lymphangiomata may be circumscribed and superficial or widespread, cavernous 
and deep. In the former, translucent, superfiaal lemon-coloured or red vesicles are 
present in a group at birth or soon after. The surface of the vesicles may be slightly 
warty. Histologically there are dilated lymph spaces. 

Treatment is unnecessary but excision is sometimes performed. 

In lymphangioma cavemosum there is also hypertrophy of the connective tissue, 
causing macrocheUia, macroglossia or enlargement of part or the whole of a limb. 
In this form treatment other than drastic su^ery is rarely possible. 

JUXTA-ARTICULrAR NODES 

These are painless, firm, subcutaneous fibrous nodules, occasionally found near 
the elbows or knees or other joints in tertiary syphilis. Non-syphilitic juxta-articular 
nodes also occur, as in acrodermatitis chromca atrophicans (Picx-Herxheimer). 

PARAFFINOMA 

Paraffinoma is a nodular, fibrotlc, subcutaneous tluckening somewhat resembling 
morphcEa, but due to injection of paraffin or camphorated oil, the former sometimes 
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having been used in an attempt to iron out creases and saggings in the ageing 
skin and tlie latter having been used as a vehicle for certain subcutaneous 
injections. 

Histologically there is a “Stviss cheese” appearance of cavitation, indicating 
where the oily substance was contained, and around these spaces is an inflammatory 
and foreign body giant cell reaction tvith fibrosis. The presence of the oil within the 
spac« can be demonstrated in frozen sections. 

Diagnosis is from lipophagic granuloma and morphera on histological grounds. 

Treatment is difficult and usually inadmable. Mmetimes excision and grafting 
is justifiable. 


CUTANEOUS RETICULOSES 


MALIGN RETICULOSES 

These serious systemic, infiltrative disorders may be ushered in by general pruritus, 
furunculosis, nonspecific eruptions, urticatial, pruTiginous and eczcmatised lesions, 
parapsoriasis cn plaque, poikiloderma, purpura, erythrodenna or cutaneous or sub- 
cutaneous obtuse, dome-shaped, plum-coloured or skin-coloured nodules which may 
ulcerate. \Yhcn large ** tomato tumours '* form, Uie clinical {Icscrbtion of “ mycosis 
fungoides " U soroetitnes used. It is at present not possible satisfactorily to classify 
these maladies. 

Patbolop'.— Biopsy from the cutaneous nodule shows a polymorphic infiltrate 
in Hodgkin^ disease and mycosis fungoides. The Stemberg-Keed giant cells we 
pathognomonic of Hodgkin's disease and in the infiltrate there are also neutrophils, 
many eosinophils, plasma cells, htstio^tes, fibroblasts and immature reticulum and 
stem cells. 

In " mycosis fungoides ” the infdtrate is similarly polymorphic but Stemberg- 
Reed cells are absent. Small accumulations of lymphocyies and histiocytes are present 
in the epidermis (Pautrier micro-abscesses). 

Posms.— UodgWn’% distaw may pTmnt svitb pTwritus, faninculads, 
a nonspecific eruption, or tumours or ulcers having the specific pathology of the 
disease. Tumours on the face may give a leonine appearance. 

In lymphatic leuksmia, erythrodenna (Phomme rouge) is the commonest form 
but this may be preceded by pruritus and nonspecific, eczematoid lesions, by para- 
psoriasis en plaque and poiiuloderma or by itchy pink plaques resembling urticaria. 
The leulucmia may develop late in the course of the disease. Large, fungoid tumours 
may form (mycosis fungoides) with or without Icukeemla. Infiltrative sUn lesions 
have also been described m monocytic leukaemia and, rarely, in myeloid leuloxnwa. 

Course and Prognosis, — ^Thesc maladies arc all fatal after intervals varying 
between a few months and several yeara. Death » usually due to pulmonary complica- 
tions, marrow destruction or involvement of other organs. 

Diagnosis. — Reticulosis must be considered a possibility in all persistent forms 
of generalised pruritus, furunculosis, nompedfic eruptions, parapsoriasis en plaque, 
poikiloderma, erythroderma, tumours and ulcers of the swn. Often the diagnwis 
can only be established after a long period of observation and after repeated biopsies- 

Treatment. — General pruritus of Hodgkin's disease maybe relieved by X-irradia- 
tionof the epigastric region. Erythrodenna may be subjectively relieved fay corticotro- 
phin. Earlier, more superficial plaque-Iikeerythematous infiltration may respond well to 
weekly paintings with thonum-X 1500 e.s.u. per ml. for as many treatments as may 
be necessary. The tumours ate usually radio-sensitive at first, responding to two or 
three exposures of 250 r each at weekly intervals. As the disease progresses, the 
tumours tend to become more and more radio-resistant. 
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FOLLICULAR LYMPHOCYTOMA (LYMPHADENOSIS BENIGNA CUTIS*, 
SPIEGLER-FENDT SARCOID) 

This occurs as one or more dome-shaped nodules on the scalp, face, ears, nose, 
breasts, genitalia or elsewhere. 

Pathology. — Tiie nodules consist of nests of lymphocj'tes. 

Course and Prognosis. — ^There is some doubt about the benignity of this con- 
dition. It is believed that after years the condition may develop into a fatal reticulosis. 

Treatment. — The lesions usually flatten and disappear after two or three X-ray 
exposures of 250 r each at weekly intervals. 

MILIARY LYMPHOCYTOMA 

This is a condition of pinhead-sized, translucent nodules in groups, which arise 
on the malar region or forehead. Each a>nsists of a circumscribed nest of lympho- 
c>lcs. The condition is not a reticulosis but is apparently an unusual reaction to 
light. 

Treatment is ineffective. Light-screening creams should be prescribed, if only 
to prevent worsening. 

DISEASES OF THE HAIR 

CONGENITAL CONDITIONS OF THE HAIR 

These include pili tort! (spiral twisting of the hair) ; monilethrix (beaded hair, 
the shaft being constricted, with absence of the medulla at regular intervals, as a 
result of which the hair breaks off short) ; congenital ectodermal defects in which the 
scalp hair may be delicate and fine, or woolly or absent (congenital alopecia). In 
albinism, the hair is white. 

ACQUIRED CONDITIONS OF THE HAIR 
CANITIES (whiteness OF THE HAIR) 

This may be physiological from the age of about 40 years onwards. It may also 
be pathological and premature in endocrine disorders including hyperthyroidism and 
Simraonds’ disease. There may be parrial or general whitening of the hair that 
regrows after alopecia areata or in the involvement of hairy areas by vitiligo. The 
hair may also become white after severe emotional disturbance. 

Treatment is by suitable dyes which may be of the harmless type, for example, 
henna ; or potentially harmful, for example, paraphcnylenediaminc. Before using the 
latter, a patch test should be performs to determine the presence or absence of 
sensitivity to the chemical. It should never be applied to a scalp on which any cuts, 
abrasions, scabs or redness exist. 

NON-CICATRICIAL ALOPECIA (BALDNESS) 

This may be local or general ; all the hair may be lost from a given area or there 
may be sparsencss of the hair on the site (alopecia diffusa). 

Ahpecia areata is a complete loss of hair from a drcumscribcd area of the scalp 
or the beard. More extensive forms result in the loss of all the hair from the scalp 
(alopeda totalis) and in the worst cases the hair of the ^rd, lash« and brows, axillx 
and pubis, and even the glabrous hair may fall (alopeda universalis). 

Etiology and Pathology. — The cause is unknown but emotional factors arc 
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prominent in about hvo-thirds of the cases. The condition may represent an hysteriol 
syrnbolisation. Histologically, there is an inflammatory infiltrate around the hir 
follicles which leads to atrophic changes of variable degree ; after the milder forms, 
regrowtb of hair may occur, but after the severer forms the loss may be permaneDL 
In long-standing alopecia, the inflammatory infiltrate is absent and the follicular 
atrophy more marked. 

Clinical Pictures. — In simple alopeda areata, there are oval or circular, com- 
pletely bald, shiny patches, which by confluence may form polycych'c arm. There 
js no sign of inflammation and an absence of scurf. At the margin of recect and 
extending patches, “ exclamation mart ’* (club-shaped) hairs arc visible. These 
short hairs with their ends of greater diameter than the portion level with the surface 
of the skin. First attacks of the condition often occur m children and young sdulu. 
Ophiasis is a variety of alopecia with serpentine lesions. 

Course and Prognosis. — Recovery is usual from first attacks and localised lesions, 
but becomes increasingly unlikely tvith each recurrence. Sometimes one patch 
develops while another is Throwing. The band-like forms affecting the ocapito- 
temporal regions and alopecia totalis are of poor prognosis, When regrowth occuis 
the new hair b at first fine and often white. 

Diagnosis, — In children, alopecia areata has to be differentiated from tinea apita 
and from trichotiUomanb. Tinea capitb presents as scaly patches ivith short, broken 
hairs looking thicker than the adjoining healthy hairs and with frayed ends. The 
inflammatory reaction may be imignificant or frankly folliculopustular. Wood’s light 
examination and micfoscopy makes the diagnosis clear. The '* black dot ” ringworo 
due to r. wlaceutn, in wKich the halts break off flush v.Hlh the surface of the sUa, 
may resemble a regrowing alopecia. Microscopy is necessary for the differeatUtion. 
Trichotillomania, an habitual tugging, twisting and manipulation of thc^hair, is 
usually situated in the frontal or temporal regions ; the hair loss is only partial and a 
hbtory of hair-tugging will be obtained if the parent ia asked this Question. 

In adults, alopecia areata has to be differentiated from variotis forms of dtatrida! 
alopecia (q.v.). 

Treatment is supportive. A stimulating liniment may be rubbed in daily or a 
second-degree erythema exposure to ultra-violet irradiation given once a week. 
Psychotherapy is seldom effective. Foci of sepsis and eyestrain are no longer regarded 
as of stlological significance. 

'The term alopecia diffusa implies a diffuse thinning of the hair over part or the 
whole of the scalp. 

Androgenic alopecia b the commonest variety, occurring in most males from about 
the age of 40 onwards and, in some, as early as 20 years of age. The hair becemts 
thinner and finer in the blfrontal and vertical regions but remains in its former texture 
and thickness on the rest of the scalp. Genetic (racial and familial) influences are 
important in its setiology, also the fineness of the hair. TTiere is at present no me^ 
of checking its progress except by control of the coincident scurf or mildly infective 
folliculitis (5.0.). Massage may do more harm than good and ultra-violet inadiation 
has no effect, fetrogens, too, in practical doses, are ineffective. 

Women also are sometime affected with thb type of hair loss after the menopause, 
and there may also be hirsutes of male dbtribution. Occasionally alopecia of ^dnJ- 
genic type occurs after pregnancy; in these circumstances, non-destruction o» 
androgens by the liver b suspected as the cause. 

In myxeedema, the hair over the whole scalp b thinned, fine, dry, limp and lustre- 
less, but may recover some of its former texture by suitable dosage with ihjToid 
extract. 

In nutritional deficiencies, particularly of vitamins A and C, the phrynodermatous 
process may involve the sadp, causing loss of hair and a ^er texture of those that 
remain. 
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D^uvium capillorum is a terra used for conditions of temporary or permanent, 
occasional or recurrent, falling of the hair from causes known or unwiown, including 
acute infections, cmodonal stresses, exfoliative dermatitis, toxic processes and nutri- 
tional deficiency states acting indirectly through endocrine and metabolic mechanisms. 

In infective (" seborrhanc ") dermatitis, the hair loss of masculine distribution that 
is so often present is accentuated by the folliculitis. 

In secondary syphilis, there may be an irregular but diffuse loss of hair, giving a 
'* moth-eaten appearance to the scalp. 

X'irradiation is often used to bring about epilation of patients suffering from 
ringworm of the scalp. A single X-ray exposure of 400 to 450 r causes shedding 
of the hair after 3 weeks, wth complete regrowth starting in another 3 weeks. Further 
exposures, or a single exposure oi more than 450 r, may cause permanent epilation, 
with the development after a few years of the picture of chronic radiodennatitis 
(atrophy, telangiectasia, pigmentation and depigmentation). 

Certain toxxe substances have a direct action on the hair papillx. One of these, 
thallous acetate, \vas used some years ago to bring about temporary epilation, but its 
use has been almost completely abandoned owing to the small margin between the 
therapeutic and the toxic dosage, the latter causing albuminuria, blindness, coma 
and even death. The use of this substance is strongly to be deprecated. 

FRAGILITA8 CRINIVM 

Breaking of the hairs at various distances from the scalp must be differentiated 
from defluvium capillorum. The hairs show frayed and split ends and sometimes 
frayed nodose swellings on their shafts (trichorrhexis nodosa). The cause is undue 
drying and degreasing of the hair which may follow the excessive use of shampoos. 
Bleaching agents may also be responsible. Tbe treatment is preventive, by avoidance 
of these substances in excess. Once it has occurred, it may be helpful to prescribe a 
lotion of sali^lic add 2 per cent., oil of rosemary 2 per cent., castor oil 12} per cent, 
in industrial spirit, for use as a hair dressing. 


PILI IftCARNATl 

Ingrowing hairs, resembling folliculitis barbs of mild degree {q.v.). 

CICATRICIAL ALOPECIA 

Scarring baldness has a large number of causes, including ; 

Physical traumata — cuts, bums. X-rays, radium. 

Chemical traumata— caustics, etc. 

Exanthemata — variola, varicella, zoster. 

Dmg intoxications — behenoid mepacrine eruption. 

Fungous infections — kerion, favus. 

Granulomata — syphilis, lupus, sarcoidosis, leprosy, halogen eruptions. 
Reticuloses — lymphocytomata or lyrophoblastomata; Hodgkin’s disease. 

New growths — rodent ulcers. 

Nasvoid conditions — n$vus sebaceus, hydrocystadenoma papilliferum (both 
present as bald areas with yellowish papillomatous outgrowths). 

Skin diseases — lupus erythematosus, lichen plano-pilaris, morpheea, folliculitis 
decalvans, acne varioliformis, pseudo-pelade. 

A few of these may be described in some detail. 

Radiogenic alopecia presents as poikiloderma, that is, a polymorphic and patchy 
picture of atrophy, telangiectasia, depigmentation and hyperpigmentation. It is 
occasionally seen in patients who have been treated by X-rays for ringworm of the 
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BCalp in childhood. The condition U ineveisible and, after several years, keratoso 
and squamous carcinoma may develop. 

Varicella, variola and zoster may show macular bald areas at the sites previoiEly 
occupied by the vesicles. 

The lichenoid gold or mepacrine dermatosis presents as one of its features a pateby 
folliculitis of the scalp, beard, eyebrows and lashes, which is followed by baldness 
either temporary or permanent. The history of drug treatment and the licheBoid 
features elsewhere help to supply the correct diagnosis. 

Favus may present with scutuliform crusts with an ofTcnsIve odour or as foUiculilis 
decalvans {q.v.). Affected hairs fluoresce pale blue under Wood's light and spora 
and mycelium are visible within the hair shafts on microscopic examination. 

Syphilis, in addition to the ** moth-eaten ** alopecia at the secondary st^we already 
mentioned, may in the tertiary stage cause cicatricial alopecia at the sites otgununau 
which, in this situation, often devdop a heavy secondary infection. 

Leprosy may give rhe to baldness in its nodular and in its maculo-anasthc^c 
forms. 

Lupus vulgaris rarely involves the scalp, and when it does the face is usually 
heavily affected as VftU with the charactemtre “ apple-jelly " nodulation. 

Reticuloses may cause obtuse skin- or plum-coloured, dome-shaped sneUiogs, 
svith baldness on the scalp, or occasionally more diffuse pink infiltrated nodulatico. 

Rodent ulcer, when it affects the vertex, differs considerably from the button- 
like lesions seen on the face. The scalp lesions are flat or even slightly depressed, 
sdcroderma-llke plaques, perhaps with some crusting around the edges, which dso 
have a slight translucency and pearly appearance. 

Lupus erythematosus causes red, paid patches, with central atrophic scarring 
and marginal infiltrated redness with follicular plugging and adherent scalts. 

Lichen plano-pilarls causes irregular areas of baldness and itchy, acuminate, 
violaceous, follicular papules with shiny tops. 

Moiphcta causes an oval or linear v»a^, shiny, bald area with a lilac halo. 

Folliculitis decalvans is a coccal folliculitis causbg atrophy of the follicles and 
atrophic scarring with baldness. Often the central area is bald apart from a few scat- 
tered hairs but shows no active inflammation; towards the margin of the bald area 
are scaly follicular papules and sometimes a few pustules. The condition can be 
controlled to some extent by appropriate antibiotics. 

Acne varioliformis leaves depressed, hairless scars around the hair margin. 

Pseudo-pelade presents as irregular and angular areas of scarred baldness with 
tufts of hair remaining amidst the bald patches. The condition Bomeffmes ttprtsenta 
the end stage of lichen plano-pilaris of the scalp. 

Ulerythema ophryogena is a rare, scarring folliculitis of the eyebrows, of uncemm 
mtiology. Sometimes it may be a manifestation of lupus erythematosus, sometimes 
of coccal folliculitis profunda (sycosis). 

Peri/oUicuHiis capitie abscedens et suffodiem is a rare condition of fluctuant swelhngJ 
on the scalp with sinuous tracks, multiple sinuses and considerable loss of hain 
Culture may be sterile. The condition is analogous to hydradenitis suppurativa, and 
is most difficult to relieve. It may be necessary to open up the tracks and allow them 
to heal by granulation. 


IirpERTRICHOSlS (hjrsutes) 

The localised form occurs as coarse harrs growing from a mole, which is usuaUy 
small and nodular but sometimes extensive and plaque-like. They rarely need l^t* 
ment unless they occur on exposed surfaces, when the patient may ask for something 
to be done on cosmetic grounds. One of two courses should be adopted — either the 
hairs are destroyed individually by electrolysis or the whole mole is excised and the 
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wound sdtched or grafted. Interfering traumatic procedures, such as cautery or 
carbon dioxide snow freezing, are to be deprecated : the cosmetic results are poor 
and the depth of the lesions means that only excision can remove it all. 

Very rarely local hirsutes occurs over the sacrum without pigmentation, apparently 
as a vestigial tail. 

General hypertrichosis involves the areas of masculine coarse hairs, the upper lip 
and beard area, the chest, middine of abdomen and subumbilical triangle, and the 
extensor surfaces of the limbs. Gross hypertrichosis is sometimes a source of embar- 
rassment in the male ; in the female, nunor degrees may be equally distressing. 

Etiology. — ^The majority arc genetic (radal and familial) in ongin and no doubt 
related to a functional endocrine imbalance which is, at present, incapable of adjust- 
ment. If the moon face, obesity, purple stria;, hypertension and glycosuria are present 
(Cushing’s syndrome), investigation should be made for pituitary or adrenal cortical 
neoplasia. 

The administration of adreno-corticotrophic hormones may bring about acne and 
hirsutes. 

Acne vulgaris is often accompanied by hirsutes of moderate degree. 

Treatment. — If there is no nypertensjon, glycosuria, moon face, stris or obesity, 
and normal 17-ketosteroid excretion, the condition can be regarded as genetic and 
is a functional endocrine disorder, incapable (at present) of relief except by local 
epUatory methods. 

For coarse hairs, electrolysis carried out by an expert gives the best results, but 
in inexperienced hands noticeable pinpoint scarring may follow. If the hirsutes Is 
widespread and liner, electrolysis ent^ many tedious treatments and it is better to 
use some simpler method of masking the condition. Bleaching with peroxide of 
hydrogen (neutralised) followed by exposure to daylight, is often valuable. Shaving 
is often the ideal method and does not, as is supposed by some, lead to coarsening of 
the hair. Unfortunately, it carries uith it a discouraging sense of performing a mascu- 
line aa and many women refuse thb suggestion for that reason, although they are 
prepared, illogically, to use pumice, the equivalent of pre-historic man’s razor. 
Chemical depilatories are more useful in the axilla; than on the face, where any inflam- 
matory reaction the)' might cause would be more unfortunate. 

Epilation by wax has a small sphere of utility for localised patches as a tem- 
porary measure. Plucking, too, is commonly performed for this purpose but, if 
persisted in, may end in some traumatic eploennal proliferation of the ostia of the 
follicles. 

X-rays should never be used for cosmetic epilation of women’s faces, breasts 
or limbs because of the likelihood of chronic radiodermatitis developing and of 
subsequent keratoses and epitheliomata. 


DISEASES OF THE NAILS 


The nails may be affected in various ways by local or general conditions, congenital 
or acquired. 

PARONYCHIA 

Paronychia, or inflammation of the nail fold, is due to micro-organisms gaming 
entry through a break in the cuticular barrier, and it may be acute or chronic. 

The acute form (paronychial whitlow), due to coccal infection, presents as a red, 
tender, cushion-like swelling on one or both sides of the nail fold. Yellowish 
discoloration, due to pus formation, is soon apparent, A painless epidermal 
variety may be the unsuspected source of various staphylococcal infections of the 
skin. 
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Treatment is by sprcmic penicillin in the earliest stage or by avxilsioa of the 
nail and a paronychial flap at the later stage. The epidermal variety ia easily 
dealt with by removal of the overlying epidermis and dcansing with 1 per cent 
cetrimide. 

If a paronychial whitlow persists, neither resolving nor suppurating, considera- 
tion should be given to the possibiliw of its being an example of Hutchinson’s mdjn- 
otic whitlow (onychia maligna), a highly malignant conaition masquerading as la 
infection and necessitating amputation (see Melanoma). ‘ • 

Chronic paronychia, like the acute form, is due to destruction of the protecthe 
cuticle on the nail plate. This happens following the use of powerful detergents, 
strong alkalis and soaps, constant exposure to svater, the use of cuticle removers, and 
clumsy manicure. Through the gap thus made pass detergents, soaps, alkalis ani 
water which cause a chemical paronychia with alkalinity of the fold : this predisposes 
to infection by organisms normally present on the skin, such as monilia and Stapky- 
lococcut saprophyttau. 

The condition presents as persistent, reddened, cushion-like swellings around the 
nail fold, with a space between the fold and the nail into which a probe can be passed 
for a few millimetres. There may be oecasiona! exacerbations with a slight discharge 
of thin pus. The n-iil plate is usually deformed (onychia) by irregular transrene 
ridginp and grooving, with some discolouration. Sometimes a nail becomes detached 
from Its bed. 

Gaurse and Prognosis.— Untreated, the condition tends to persist indefinitely. 

Treatment.-— IVet work and the use of detergents and alkalis must be reduced 
to a minimum. Rubber gloves, if used, should be worn for not more than 10 minuttf 
at a time. A water-repellent barrier cream may be applied around the folds immedl' 
ately before doing any essential wet work. 

Active treatment consists of the application of pigmentum magenta to the nal! 
fold twice a day by means of a camel-nair brush. This may succw in the milder 
cases but, in more severe ones, a course of X-irradiation (ISO r fortnightly up to a 
total of 600 r) is often most effective. 

The patient must continue to take precautions against damage to the cuticle after 
the condition has healed. 

Tuberculous paronychia is very rare. Its treatment is the same as that of cutaneous 
tuberculosis elsewhere. 


INGROWING TOE NAIL (UNGUIS INCARNATUSJ 

This nearly always affects the great toe and is due to a faulty technique of cutting 
the nail whereby a lateral sharp spur is left which cuts into the flesh ; tight socks 
and shoes also play a part. The condition presents as a painful swollen area to one 
side of the toe near the free edge of the nail. A purulent infection is common, of a 
granulomatous condition. 

Treatment. — In the early stages, corrective chiropody may be suffideot but 
once a purulent or granulomatous condition has developed it is necessary to remove 
half the nail and to excise a wedge of tissue at the site of ingrowth to enable the nail 
to grow without cutting into the flesh. 

Hangnails are skin tags alongside the nail, the result of faulty manicuring, a ti^ 
or chapping. The tag as it tears becomes of increasing depth. The diagnosis » 
from paronychial warts (y.o.). The treatment is to cut off the tag and to apply s® 
antiseptic and a collodion dressing. 

Subungml f^erktratosis is mually due to psoriasis, dermatitis or some other 
skin disorder. Tinea must be exefudra by microscopic exanunation. 

Subungual exostosis presents as a painful swelling beneath the nail, with some 



DISEASES OF THE NAILS 1323 

hyperkeratosis. The condition is differentiated from a subungual wart by X-ray 
examination, and the treatment is suigtcal. 

Subungual tcarts (see Warte). 

DISORDERS OF THE NAIL PLATE 

Affections of the nail plate, secondary to disease of the matrix, are many and 
various. The nails may undergo atrophy or complete destruction (acquired anony- 
chia), or hTOertrophy, the latter either as a simple thickening following trauma 
(onychauxis) or as ram’s-hom-like masses (onychogryphosis or ‘‘claw nails ”). For 
convenience, the thickened nails may have to be removed but the new nails will 
be just as thick. Excision of the nail beds is sometimes advisable but it is a delicate 
surgical procedure to remove all the bed proximally and laterally without opening 
the distal interphalangeal joints. 

Congenital abnormalities include absence of the nails (anonychia), rudimentary 
n^3, ectopic nails (onychoheterotopia), spoon-shaped nails (koilonychla), extreme 
thickening (pachyonychia congenita). 

Tics affecting the nail and its surrounds include nail biting (onychophagia) and 
picking (onychotillomania), one form of hangnail, and knuckle chewing. 

Dystrophy (dullness and roughening) of the nails may be due to ringworm, psori- 
asis, dermatitis, lichen planus, syphilis, tuberculosis, leprosy or unlmown causes. 
Ringwonn should always be suspected when one or a few nails are discoloured, 
irregular, friable or honeycombed. Microscopy, repeatedly if necessary, enables the 
diaraosis to be contirmed. 

Psoriasis of the nails usually occurs with psoriasis elsewhere so that the diagnosis 
is simple, but it may affect the nails alone. It presents as “ thimble pitting " of the 
nails, there being anything from a single pit to uniform involvement of all the nails. 
In its more severe forms, it causes yellow opague, brittle thickening of the nails, 
usually distally or laterally, sometimes over the wnole plate. The nails may be raised 
and shed by psoriasis of the nail bed. 

Dermatitis around and In the nail folds leads to pitting and transverse or longi- 
tudinal grooving of the nails. 

When dystrophy of the nails is not explicable as of iuogous, psoriatic or dcrmatitic 
origin, the Wassermann reaction should be tested and examination directed especially 
to evidence of syphilis or of lichen planus elsewhere. Median canaliform dystrophy 
is a permanent thickened ridge running along the centre of the nail and due to previous 
chemical or physical trauma to the part of me matrix supplying this portion of nail. 

Splitting of the nail tips into lamell<e (onychoschizia) is usually caused by powerful 
detergents or alkalis ; occasionally, nail manicure preparations and varnish removers 
are responsible. 

Transverse groovings and ridgings of the nails arc spoken of as Beau’s lines. They 
may arise ia one or more nails from dennatitij^, psoriasis and otbta' akin conditions, 
or they may indicate some recent illness, for example pneumonia, which has led to 
a temporary impairment of the nutrition of the nail. They take about 6 rnonths to 
“ grow out ” and, from their situation on the nail, the date of previous ill-health 
can be roughly estimated. 

Longitudinal grooving and ridging of the nails is very common and of no signifi- 
cance in minor agrees ; but when severe and accompanied by splitting of the nails 
it is dignified by the name of onychoirhem and attention should be paid to the . 
avoidance of degreasing and dehydrating substances. 

White spots on the na ils (canities unguium or Icuconychia) are of no diagnostic 
significance or import, except that they indicate areas of imperfect comification, 
possibly the result of injury. 

Longitudinal bands of variation in colour, either lighter or darker, may result from 
local pigmentary changes in the matrix. 
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Koibnyekia may be congenital and of no serious import. ^Vhp acquired, it ofttn 
indicates a chronic malnutrition of the matrices from iron and vitamin B defidewj. 
A general cause cannot alwaj'S be found and local ischamic processes are sometima 
responsible. Damage to one or more fingers may cause a somewhat similar defomiity, 
escrat that the nails are not thin as they are in nutritional koilonycWa. 

Clubbing of the fingert includes an increated curvature of the nails, both in tLs 
longitudinal and transverse axes, and an increased springiness of the nails on tlidr 
beds. It is associated with suppurative lung conditions and cyanotic congenital hurt 
disease, etc. There is often also hypertrophy of the distal phalanx (nypcrtrophic 
pulmonary osteoarthropathy). 

Detachment of the nail Irom its bed may start proxiroally ^onychopto-ds) from 
hsmatoma or paronycliia^ or distally (onycholysis) as in psoriasis. Onychonudois 
Is a term applied to shedding of all the nails (sometimes recurrently), startingproii- 
mally. The causes of this phenomenon include vasospastic states, skin disease 
beneath the nails, for example exfoliative dermatitis or psoriasis, chemical contic, 
injury, syphilis, diabetes or scarlet fever in its peeling stage, 

Uture det ongUi is a term applied to wearing away of tlie free borifcr of one or 
more nails as the result of occupational friction or even merely rubbing with the finger 
tips. 

CONDITIONS or THE NAIL BED 

Conditions of the nail bed observed through the plate include the "splinter 
hasmorrhages ” of lupus erythematosi^ purpura, haematomaia, cyanosis, stains of 
various chemicals and racial pigmentation. 

DISEASES OF THE LIPS AND MOUTH 

The Ups and mouth arc affected in many skin diseases which have been deserib^ 
elsewhere. It remains to describe a few other conditions affecting the lips and raoutb. 

CHEILITIS 

Commissural cheililis (angular stomatitis) causes redness, slight crusting and fiss“|* 
ing. It may be a form of infective (flexural) dermatitis; or a manifestation of defi' 
ciency of iron and vitamin B ; or due to falling in of the angles of the mouth and a 
resultant extension of the moist surface, arising from lack oAeeth or from dentures 
which ate too narrow and shallow; or it may be due to salivation resulting from 
hypersensitivity to vulcanite or acrj'Iic denture materia], to tooth paste, mouth 
or fruit Juices. It should be remembered that frambissiform syplulides may dei’c'op 
in this situation or at the cleft of tlie chin. 

Cheiliiis exfoliativa is a peeling of the vermilion surface of the lips usually due to 
contact with a sensitj^er. In severe forms there is cedema, vesjculalion and crusur^. 
perhaps going on to Assuring. Eosin in lipstick is the commonest cause j this may 
act either by causing a contact eczematous reaction or by causing sensitisation to 
ultra-violet rays. In the former, both lipa may be affected. In the latter, the low 
lip alone suffers. Rarer causes include nail varnish, tooth paste, mouth 
fruit juices, essential oils, nicotine, mentholated cigarettes, clictnicals handled at 
work and a lip sucking and chewing habit. 

Cheilitis glandularts is a rare condition of unknown cause. The mucous glands 
are enlarged and there is a glairy exudate, with some crusting. Treatment is by 
cautery destruction of the sweliii^ 

Macroehetlia may be congenital or acquired. The latter is usually due to IjTnphatic 
obstruction secondary to streptococcal cellulitis, the infection gaining entry through 
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a fissure; but s^-philis and tuberculo^ are also sometimes responsible for this 
clephanriatic condition. 

Conditions of the lips dealt with elsewhere include lupus erythematosus, lichen 
planus, psoriasis, keratoses, leucoplakia, urticaria, erythema multiforme, granuloma 
pyogenicum, syphilis, tuberculosis, recurrent herpes and tumours. Mucous (retention) 
cysts occur on the mucosal aspect. 


STOMATITIS 

Inflammation of the mouth may cause diffuse redness, erosions, blisters, submucosal 
hemorrhages or ulcers. The tongue may exfoliate. In more chronic forms redness 
is inconspicuous and there is leucoplakia. 

Etiology. — Lesions appear in the mouth in infections with syphilis, tuberculosis, 
streptococci, monilia, Vincent’s angina, herpes simplex, zoster, varicella, variola, etc. 
Lesions also appear in intoxications by many drugs (q.v.) and heavy metals. Nutri- 
tional deficiencies (scurvy, pellagra) cause haunorrhage and inflammation. Blood 
disorders such as leukxmia, agranulQc>’tosis, pernicious ansmia, hemophilia, meta- 
bolic disorders such as diabetes mellitus and urxmta, may all cause lesions in the 
mouth. Finally, certain idiopathic sktn diseases may be responsible, particularly 
lichen planus, lupus erythematosus, erythema multiforme, pemphigus, Behcet’s syn- 
drome, Lipschiitz disease and rare raabdies such as epidermolysis bullosa, Darier’s 
disease and acanthosis nigricans. 

5yp/ii7«.—Primary lesions may occur on the lip, tongue, palate or tonsil and 
mucous patches and “ snail track ’* ulcers may appear anywhere in the mouth. 
Gummata may develop in the palate or tongue or there may be a syphilitic glossitis 
with irregular leucoplakia. 

Tubermlosu (see page 1241). 

Streptococcal tiomattiu may complicate tonsillitis. There b a patchy or generalised 
cherry-rcd and swollen condition of the gums. 

Aionilial stomatitis (thrush) produces soft white, rapidly spreading rabed patches. 
This malady may develop to infants or in adults who are taking antibiotics or using 
antibiotic mouth washes. 

Vincent's angina, due to sjTiibiosis between a spirochxte and fusiform bacillus, 
causes grey parses in a red, raw, bleeding surface ; it particularly affects the gingivo- 
buccal margin or gingival sulci. Gangrenous stomatitis (cancrum oris) b a very rare 
form of Vincent’s infection in extremely debilitated children. 

Herpetic stomatitis first affects infants 2 to 3 years old. Thb primary infection 
may be followed by a delicately balanced host-virus relationship with recurrences of 
aphthous stomatitis when debilitated. There are painful swollen erosions (aphtha:) 
on the cheeks, gums or tongue. 

Zoster (see p. 1247). 

Varicella (see p. 1248). 

Variola (see p. 160). 

Stomatitis medicamentosa . — Iodides may cause hieraorrhages or bull*; many 
other drugs may cause bulls, erosions, ulcers and lesions resembling lichen planus 
or erythema multiforme (see Drug Eruptions). 

Stonuitiiis due to heavy metals . — hlercuty in sufficient dosage causes salivation 
with gross swelling of the gums and tongue, often accompanied by nephritis. Lead 
causes a blue-black dbcolouration of the gums opposite areas of marginal gingivitis 
(pyorrhaa). There may also be ulceration. Silver causes a blue-grey pigmentation 
cr an increase of melanin pigmentation. Bbmuth may cause a similar discolouration, 
and gold may cause stomatitb and pigmentation. These metallic pigmentations have 
to be differenUated from that of Addison’s disease and radal pigmentation which 
may occarionally be seen on the gums of white persons with some coloured ancestry, 
as well as in the mouths of coloured people. 
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Sctavy causes swelling, redness and friability of the gums and purpura or bnnof- 
rhage. In pellagra the tongue is centrally stippled, beefy and raw at the nanmv up 
and sides. In leukamia and agranuloeytosis there may be purpura, hamonhages 
and secondary infection; in perniciota anamia the tongue is smooth and claitd; 
in hamophiUa hemorrhages may occur within the mouth. In untreated diahetis 
meUilus the tongue is large, red, dry, glazed and fissured and there may be gingivitis. 
In uramia there may be oral ulceration and gingivitis. Lichen planui has been de- 
scribed elsewhere ; hucwl lesions occur most commonly and the Ups, gums and 
tongue may also be affected in this malady. Lupus erythematosus occasionSly affects 
tlie mucosal aspects of the cheeks ; there are ehmy red eroded areas with ulceration 
and leucoplakia. 

Erythema muliiforme (see p. 1257). 

Pemphigus (see p. 12S8). 

Behcet's syndrome begins tvith ulceration of the mouth, ulceration of the genitalu 
or serious eye changes of coruunctivitis, keratitis or hypopyon Iritis. One site may be 
affected months or years before the others. There may also be nodules in the slio 
or acuminate papules. The eye changes end in blindness. The cause is unknowo 
and there is no ^ective treatment. Before the eyes are affected it is doubtful if this 
malady differs from periadenitis mucosae nccrotica rccurrens of Sutton, or from ulcns 
vulvs acutum recurrens of Lipschlitz, both of whicli are described as causing ulcera- 
tion of the mouth and vulva. 

Epidermolysis bullosa of the skin may be accompanied by eroded onl lesions 
whicn go on to leucoplakia. 

LEUCOPLAKIA 

Leueoptakia (mucosal dyskeratosis) is chronic stomatitis. 

lEtiology and Pathology.^-Leucoplakja may be caused by physical or chemical 
irritation, or it may be the result of various diseases within the mouth, including lichen 
planus, lupus erythematosus, syphilis or drug intoxications. 

Histologically there is hyperkeratosis and parakeratosis and slight acanthosis. 

Clinical Picture. — Leucoplakia may be smooth, irregular or vcrnicose. The 
smooth type is common on the buccal mucoss and is relatively benign, but on die 
lower lip it may be the precursor of carcinoma. The irregularly raised and depressed 
form is often stoIiULUc and precanccrous. It occurs cspcdally on the ton^e and 
within the angles of the mouth. The verrucose form also is potentially carcino- 
matous. The habit of cheek chewing may cause a pseudoleucop^c roughness and 
whitening just within the commissure. 

Diagnosis from lichen planus is sometimes difficult and in fact may not be 
possible even on histological grounds. Lichen planus usually presents as polygonal 
white spots, feathery streaks or foliate traceries, and atrophy with slight depression 
of the surface is more likely to be present than elevation, as in leucoplakia. At the 
vulva leucoplakia may be secondary to friction. Friction may also cause a white 
peeling condition, with fissuring of the perineum and perianal region : this, however, 
is not leucoplakia but lichenificatlon, m^ified by the moist ffexund situation. Leuco- 
plakia only occurs on mucous surfaces. The distinction is important because it is 
unnecessary to excise the white sldn of the perineum and perianal region in such a 
case on the grounds that it is a precanccrous condition on the skin as well as on the 
vulva. Excision, If it is carried out, should be limited to the mucosa of the vulva. 

Treatment. — ^Leucoplakia is b«t treated by bland applications such as nonnfll 
saline mouth washes and hydrous ointment to the vermilion surface of the Up. Smok- 
ing, hot drinks and condiments are best avoided. No further action is necessaff 
except periodic inspection for the earliest evidence of neoplastic proliferation. If 
this IS seen, excision of the affected area should be carrieef out forthwith. Radio- 
therapy is inadvisable. 
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GLOSSITIS 

i^ltiological factors in this conditioa are aloohoi, smoking, condiments and gastro- 
intestinal and metabolic disorders (Plummer-Vinson syndrome, sprue, pellagra, per- 
nicious anaemia, diabetes mellitus). Elcctrogalvanism from metals of different electro- 
potentials in dental prostbeses can cause a metallic or salty taste, salivation, tingling, 
shocks, eroded gums or tarnished teeth. 

Moeller's glossitis (glossodynia exfoliata) Is rare. It chiefly affects women, causing 
severe burning pain which makes feeding difficult There are red patches of denuded 
filiform papilJm and white leucoplaklc nodules. 

Glossitis rhomboidea mediana is a lozenge-shaped elevation in the mid-line about 
the middle third of the tongue, well defined antcrioriy but fading posteriorly into the 
circumvallate papilix. It is due to the persistence of the tuherculum impar and is 
of no serious significance but is sometimes discovered accidentally by the patient who 
may think it is cancerous. 

Glossodynia. — ^This may be symptomatic of irritation from heat, alcohol or trauma ; 
of avitaminosis, pernicious anxmia, leukxmia, drug intolerance (espedally phenol- 
phthalein), elcctrogalvanism, xerostoma or cancerphobia. It may also occur from 
changes in the temporo-mandibular joints, usually due to lade oi teeth resulting in 
abnormal stresses on these joints. 

Lingua geographica is often acoompaiued by soreness. In this idiopathic condition 
there is a wandering superficial exfoUation wiiich slowly changes its distribution day 
by day, producing reddened, denuded areas. It is benign and patients’ fears of 
cancer cm be allayed with confidence. Treatment is palhative, with normal saline 
mouth washes or, better still, by ignoring it. It tends to persist indefinitely. 

Lingua pUeata (scrotal tongue) ts a congenital malformation of deep sulci ruiming 
in various directions. Its significance is that it may lead to accumulations of food 
debris In these folds. Careful hygiene is advisable, perhaps using a wool-tipped probe 
to clean out the suld. 

Lingua nigra has two forms. The black “ hairy ” tongue is an hypertrophic condi- 
tion of the ^fonn papilix ghing the centre of the tongue in its anterior third an 
appearance like a blau dog's matted coat. The use of antibiotics may aggravate 
it by encouraging the growth of yeasts in the interpapillaiy spaces. The non-hairy 
bla^ tongue may be caused by chewing tobacco or tooth paste, dyed sweets, certain 
drugs, chromogenic bacteria, fungi, or metallic sulphides. The tongue is dark in 
Addison’s disease. 

Tumours oj the tongue include papilloma, carcinoma, hxmangioma and lymphan- 
gioma, lipoma, fibroma, sarosma, diondroma and mucous cysts. 

Macroglossia occurs in primary systemic amyloidosis and lingual keratoses in 
some cases of Darier’s disease. 

BRLtN F. Russell. 


TROPICAL SKIN DISEASES 

Introduction. — In the tropics and subtropics skin diseases are of major import- 
ance. In addition to those which are peculiar to hot countries, the skin dishes 
of temperate climates are commonly encountered there and for a variety of reasons 
often assume more serious significance. This wsa very evident in white troops 
fighting in the tropics in the M'ar of 193^1945, 

Skin texture and pigmentation are important, and generally fair-skinned blond 
inffividuals do not stand hot climates as vrell as dark-complexioned people. Albinism 
and acqmred leucodenna are both associated with lack of protective pigment in the 
skin and depigmented areas, espedally in fair-complexioned individu^, and may 
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show abnormal cutaneous response to sunlight, with vesicular infiamraation. Bright 
tropical sunlight is especially injurious in conditions of solar sensitivity, such as lupta 
erythematosus. Leucoderma has often a peculiar and sinister significance in darl- 
skinned people ; not only on account of the great disfigurement it produces, but also 
because of its superficial resemblance to the depigmented patches of nerve leprosy. 

Owing to the Iieat and humidity a considerable strain is placed on the sweat 
glands. The relatively alkaline reaction of sweat favours secondatw progcnlc infec- 
tion, as does the friction of soiled, sweat-sodden clothing. In and desert countij 
the skin becomes clogged with dust, and the bites of blood-sucking insects arc specially 
prone to be associated with secondary bacterial infertion. Skin diseases which are 
often regarded as a contraindication to tropical service include severe ichthyosis, 
lupus erythematosus, prurigo restivalis, seborrhteic dermatitis, severe acne vulgaris, 
leucoderma and psoriasis (Fergusson). Severe and recurrent attacks of miliaria rubra 
may necessitate the sufferer abandoning the tropics. So may extensive tropical 
anhidrosis which is characterised by a goosc-fleahlike appearance of the skin with 
local failure of sweating. O'Brien regarfs this condition as resulting from chronic 
occlusion of the sweat glands following successive attacks of miliaria rubra, and records 
that if more than SO per cent, of the sweat glands be blocked m this fashion a state of 
tropical anhidrotic asthenia results. 

Certain drugs which are used mainly or exclusively for the treatment of tropical 
disease may give rise to rashes. The use of photoscnsilising drugs should be avoided, 
and the possibility of aggrar’ating acne remembered when using cmetme-bismuth- 
iodide in ameebic dysentery'. The employment of mcpacrine to prevent malaria may 
occasionally lead to troplcri lichinotd dennatitis ; it indicates an idiosyncrasy to the 
drug, the administration of which should cease. 

The tendency for urticaria, eosinophilta and other allergic manifestations to 
develop in individuals with systemic helminthic infestations should be always re- 
membered. Parasitic invasion of the skin may be associated with skin eruptions, 
such as "ground itch" caused by ankylostome larva and "swimmer’s itch” by 
bilharzia and other cercaria. Siroiiariy, creeping eruption may result from m'lCTating 
larva, such as Ankyloitoma braTilieme or the larva of bot flics of the genus Gastro- 
philus. Warbles or fumnde-like lesions discharging fly larva may be produced by 
hies of the genus Hypoderma or Gastrophilus laying their eggs under the dermis- 

A variety of fungoid infections is common in the tropics. Their Course is liable 
to be complicated by secondary pyococcal infection and parasitic achromia, due ttf 
depigmentary action of the fungus. Secondary leucoderma is not uncommonly sees 
in fungoid infections in dark-skinned natives. 

Again, native customs may modify such conditions as keloid, which is very 
prevalent in parts of Africa where the negroes often purposely irritate rvounds to 
produce tnba] markings of a keloid nature. 

Certain skin diseases, specially prevalent in, or peculiar to, the tropics and sub- 
tropics, which have not been considered in previous sections arc desenbed below. 


PRICKLY HEAT 

Synonyms. — Miliaria robia ; lichen tropicus. 

Definition. — Prickly heat is an acute form of heat rash associated with excessive 
sweating in hot, humid climates. 

.ffitlology. — It particularly affects Europeans of obese diathesis, has a predilection 
for the covered parts of the skin, espeoally where there is friction from the clothes, 
and rapidly disappears on leaving the trojrics by aeroplane or in cool weather. Prob- 
ably it results from a mechanical biodrage of the ducts of the sweat glands with 
keratin or sodden inadequately comified cells of the stratum comeum, Bactena 
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and yeast-like fungi have been incrirmnatcd, btlt they are only fnerely Secondary 
invaders. According to O’Brien, sebaceous deficiency causes physical changes and 
closure in the keratin ring surrounding the sw’eat duct ; occlusion follows, and rupture 
of the sweat duct and the formation of niiiiarial vesicles ensue ; each sweat gland 
involved is said to remain obstructed for some time after the acute attack has subsided. 

Symptoms. — ^The eruption consists of small glistening, superficial vesicles wrtK 
a well-marked red areola and inflamed red papules which feel like grains of sand ; 
it may involve the trunk, limbs, forehead and almost any parf of the body. The 
pricking, burning sensation and great itching may be sufficient fd present sleep, and 
secondary bacterial infection may result from scratching. 

O’Brien records that repeated attadcs of prickly heat may lead to e.ttensivc' chronic 
sweat gland obstruction and tropical anhydrotic asthenia. 

Treatment. — PREVENrrVB, — Previous suntan, loose clothing and w’orking or 
sleeping in air-conditioned rooms or in the open air reduce the liability to pnckly 
heat. Only light clothing should be worn ana when possible it should be charjged 
twice daily. Soap should be used with moderation when washing. 

Curative. — After a tepid bath the application of cOrrosive sublimate solution 
(I/IOOO) containing Eau-ue-Colognc is helpful. Alternatively, the following lotioir 
IS useful : U acid-salicyl. gr. 30, hydrarg. petchor. gr. 2, Sp. vini rCct. 2 or., Aq. dest 
ad. 6 or. Subsequently a dusting powder, such as zinc oxide, boraefe acid and starch 
in equal parts, or boracic acid and menthol, affords some sympfomatic relief. In 
chronic cases, O'Brien adn'ses de3<joamation of the stratum comeum by daily applica- 
tions of 10 per cent, salicylic add m 90 per cent, alcohol for 2 or 3 days, foUmved by 
inunctions of laneline tn-jce daily, and later once weekly turestore the lipoid deficient. 


CRAW.CRAW 

A West African native name (Kra-kra) applied to any itchy, papular or pustular 
eruption of the skin. 

Etiology.— O’Neill found filarial embryos in this eruption resembling scabies, 
but they were probably Microfilaria streptocerca, which Macfie has since conirndniy 
found in the skin of West African negroes. There is still doubt regarding its setiOlogy. 

Symptoms. — The papules are hard and homy, occur chiefly in the limbs, and 
are very itchy ; scratching and secondary infection lead to a pustular dermatitis vrith' 
enlargement of adjacent lyrnph glands. 

Diagnosis. — The condition must not be confused with scabies or coolie itch; 
no acari are obtained and no burrows seen. Cutaneous onchocerciasis has also to be 
differentiated. 

Treatment. — Pustules are opened, ulcers scraped and crusts removed, then dis- 
triih i is Avd5j?i»sr^jjr»xJpiir£S5f*d 

with boric acid ointment. 


DESERT SORE 

Synonyms. — ^Veldt Sore. 

Definition.— A chronic septic sore, somewhat resembling impefigo contagiosa, 
occurring on exposed, hairy parts of the body and affectirtg individuals living in hot, 
dusty, arid regions ; the causative organism ts gencrany A hremolytic streptococcus. 

.ffitiology.— The disease has a wmespread geographical distribution' m hot, dry, 
sandy or desert country, being known as veldt sore in South Africa, barcoo rot in 
Northern Australia, and desert sore in Egypt, Mesopotamia and Iraq, where many 
thousands of troops acquired the disease in the War of 19l4-19iS. Ic rras equally 
prevalent in the c^paigns in Egypt, Palestine and the Westerrt Desert (1940-1943),- 
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where it caused considerable loss of manpower. Laborato^ and field invcstigaflaas 
then indicated that the sores were due to infection of the skin following minor lojuiy, 
such as scratches, abrasions and insect bites on exposed parts of die body. The 
infecting agent was almost invariably a haanulytlc streptococcus, often assodated 
with a pTOgenic staphylococcus (Keogh et al). In one or two minor outbreak 
virulent diphtheria badIU were isolated, but this finding is infrequent ; the cutaoeoas 
infection probably originated from latent or patent faucial or nasal diphtheria in the 
first instance. Not was there any dbcovcrable telationship between these sores and 
deficiency of vitamin C in the rations, or latent scurvy as measured fay uriim 
excretion tests. The origin and persistence ofthesc sores were largely connected rrim 
the difficulty of keeping the skin dean in a hot and dusty climate when arduoiu 
physical work had to be performed and little opportunity existed for bathlog, wasbisg 
clothing or sterilising bluikets. Often the troops were crowded togeffier under condi- 
tions when droplet spray infection of dotbtng and skin would occur; some 7 per 
cent, of troops harboured in thdr throats the same serological tj'pes of haanolytic 
streptococcus as were isolated from the sores. 

Symptoms. — ^The desert sore commences as a small veside or group of vesicles 
containing clear fluid which soon becomes turbid and yellow. The lesions are situated 
on the dorsum of the hand and forearm and elbow when sleeveless shirts axe used or 
the sleeves rolled up; around the kncca and on the thighs when shorts are norn; 
and they also occur on the dorsum of the feet, the ankles, legs and face. The vesicles, 
which are painful and surrounded by a dull-red cryilieroatous cone, soon rupture 
and a circular or oval punched-out ulcer U formed. Its base, which is composed of 
granulation tissue ezuauig yeUovvish'greea pus, is often covered by dark-^ey pseudo- 
membrane, which rapidly re-forms if separated. The edges are dull red at first but 
later bluish in colour. In some instances undermining occurs, and the ulceration 
may rapidly extend into fresh tissue at a time when the ulcer appears to be healing 
sauafactorily. Desert sora are generally multiple ; they may cause considerable pun 
and lead to deterioration in general health, especially n septic complications erme. 
They may take months to heal, and often leave a uud scar. Stpuc compHadons 
include cellulitis, lycnpliaogitis, adenitis, bursitis and septicamia. > 

In those comparatively rare outbreaks in which true virulent diphtheria bacilli 
are demonstrable in the local lesions, faucial diphtheria and carriers are generally 
prevalent and the cutaneous diphtheria has probably originated from droplet spray 
infection of traumatised skin. Diphtheritic palsies, such as paralj'Sts involving the 
palate, arms, legs, iris and muscles of accommodation, were recorded in the 
1914-1918. In caxnpugns in Palestine and the Western Desert, a few such cases 
were encountered in the War of 1939-1945, but it was always doubtful whether the 
exotoxin causing such paralyses had been derived from the cutaneous membrane 
or from coexisting unsuspected faucial or nasal lesions. 

_ Treatment. — pROPrnxAcric. — Efficient prophylaxis depends on prevention of 
skin infection by personal hygiene and adequate first-aid treatment of minor skin 
traumata. Batiung, or a bath or shower after the day’s work, "adequate changes of 
well-washed clothing, and sterilisation of sheets and blankets are important. The 
surrounding skin area should be shaved, the wound epilated and washed with a 
disinfectant soap or 2 per cent, freshly prepared lysol solution, followed by methylated 
spirits or iodine. Elastoplast should then be applied and left in situ some 4 to 7 days. 

CUR.4TIVE. — If seen in the vesicular stage the vesicle should be pricked with s 
sterile needle, the raised skin cut away, balrs In the sore removed and a moist cusol 
dressing or ffiluted ammoniated mercury ointment applied. Ambulatory patients 
who have resisted treatment, those with multiple deep ulcers or sores around the aoklfi 
elbow and knee joint, where movement prevents healing, and those in which sepuc 
complications have cnsuedsbouldbeadmitted to hospital for treatment. Rest is an im* 
portant factor in the recovery of such patients, and splmting maybe nccessaryif multipW 
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deep ulcers exist in the vicinity of joints. The sores should be cleansed, treated with 
a l/lOOO solution of atmnacrine ^S-amino-acridine^ and covered with non-adhesive 
dressing, such as “ tulle gras ”, which is coarse curtain net impregnated with petroleum 
jelly (99 per cent.), and balsam of Peru (I per cent.). The application of Flavogel— • 
a WTiter-soIublc preparation of amlnacrine m starch and tragacanth — is a satisfactory 
alternative treatment. Dressings should not be done more frequently than once 
daily, and small sores may be strapped and left much longer. In the ui^e dironic 
ulcers, skin grafting is indicated to r^uce the time of healing. Septic complications, 
such as cellulitis, call for the usual treatment and oral sulphonamides or penicillin are 
indicated when there is evidence that streptococcal infection is spreading to surround- 
ing tissues or lymph glands. Diphtheritic sores are a special problem. Skin grafting, 
ojmbined with large doses of penirillin and diphtheria antitoxin parenterally, produce 
the best results. 


TROPICAL ULCER 

Synonyms. — Ulcus tropicum; Nagaaore; Phagedenic ulcer; Tropical slough- 
ing phagedena, 

Dermition. — ^Tropical ulcer is a gangrenous, sloughing ulceration of the skin and 
subcutaneous tissues which may tnolve underlying muscle, tendons or bones ; it 
generally occurs in the humid tropics, runs an intractable, chronic course; fusiform 
oadlll and spirochretes are frequently demonstrable in the discharges. 

.Etiology.— In contradistinction to desert sore this disease is generally, but by 
DO means alutip, conHned to the damp, steamy, tropical jungles occurring most 
often within latitudes of 35^ N. : lO'* S. It is common in underfed, debilitated and 
diseased populations, may alTect people of any age and either sex, and occasionally 
assumes epidemic proportions, especially amongst coolies or native labourers on the 

f ilantations, and native tribes who eat a vegetarian diet containing only protein of 
ow nutritional value. Aleat- and fish-eating tribes are rarely affected, and outbreaks 
among ^e Somalis occur when the supply of camel’s milk is low. Some have 
regarded deheiendes in i-itomin D, calcium, nicotinic add and ribohavine as factors 
in its development. All agree that skin trauma is essential, and that malnutrition 
and lack of personal cleanliness predispose to the condition. 

F. JusiJormis and spirochxtes are commooly demonstrable in the ulcer (70 per 
cent.) and less frequently staphylococci, sticptococd and bacilli of various types. 
The condition is directly transmissible by inoeulation of ulcer pus from man to man, 
or the direct application of pus to the scarified skin over the external malleolus ; it 
is also recorded following the direct inoculation of ansrobic cultures of F, fusifomas 
into a traumatised area of dermis. Though the ®liology remains doubtful the avail- 
able evidence indicates F. fusiformis is the probable cause. 

Pathology. — ^There is coagulation necrosis and sloughing of the skin and sub- 
cutaneous tissue, and separation of the slough leaves a foul acute ulcer with an adherent 
yellow base. Vascular changes are said to occur even early in the disease and to 
consist essentially of thickening and narrowing of the lumina of vessels, wluch may 
sometimes be obliterated and sometimes recanalised ; arteries, veins and capillaries 
are all to some extent implicated (Golden and Padilla). 

Symptoms. — Phagedenic ulcers generally occur on the dorsum of the foot and 
the lou'er two-thirrk of the front of the I^. The thighs, the hands and forearms 
are rarely affected. Ulcers are generally smglc but may be multiple, and old scars 
indicating previous lesions may be present. 

The disease originates as a sero-sanguineous bleb which soon ruptures leaving a 
dirty grey slough. This process rapidly extends, forming a foul sloughing ulcer with 
granulation tissue sides and adherent yellowish-grey base which may attain several 
inches in diameter, and gives rise to considerable pain and perhaps intermittent 
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fever, toxajmla and ansmia. Sometimes there is spreading gangrene, and the ulctr- 
stive process involves surrounding or deeper structures like the toe nails, muscles, 
blood-vesseb, nerves and especially periosteum, bone and joints. Epidemics are 
recorded in wWch extension to tendons and bones occur in one-third of the cases. 
Three stages are recognisable; (1) spreading sloughing ulceration, (2) a stage of 
tissue cguilibrium when destruction and growth of granulation tissue are cquiiscd 
and (3) healing. Often these ulcers persist for months unless properly treated ; ece 
factor delaying healing is inadequate epithelial proliferation even after a bealdiy 
granulation tissue base has formed. Excessive fiorosis and adhesion of sat tissue 
to bone is another cause of failure. 

Prognosis. — Ulcers generally heal with modem treatment but the time takea 
varies with the facilities available for treatment, the size and condition of Ac ulc« 
and the resistance of the patient. In acute fulminating cases, unless penicillin he 
available, death may occur from toxaemia or septicannia, and amputation may be 
necessary to save life. 

Treatment. — PiurvTNTiVE. — In Europeans proteaion of the legs with gaiters or 
puttees is advisable in jungle countries, and shorts should not be worn. First-aid 
treatment of minor skin traumata is essential. A well-balanced diet would probably 
prevent epidemics developing in native populations. 

CtniATiVE. — Continuous rest in bed is desirable but is frequently not practicable ; 
with natives, the leg may have to be tied to some fixed apparatus to enforce thb. 
A well-balanced nutritious diet adequate in high class protein and vitamins sh^U 
be riven; any existent \ntamin-defidency should be treated. Cod-Iivtr oil, calcium 
an«f certain vitamins of the B, complex have been specifically advocated. 

In the rapidly ulcerating stage complete ddbridement is an essential preUmlw^ 
to any treatment. Sloughs should be removed and the ulcer irrigated— preferably 
by diluted hydrogen peroxide. Various treatments have been advocated. Ano* 
aepties such as caroolic, capper sulphate, cusol and proflavine have been widely used 
in the past; a pamt consisurig of copper sulphate 2 drachms, phenol 1 dra^m, 
glycerin 1 oz., has proved useful. Others prefer the application of hypertonic or 
isotonic magnesium sulphate to clean the ulcer. Alternative treatments which Im-e 
the ad\antage of avoiding daily dresrings are to apply Z.I.P.P. to the ulcer and then 
put the leg up in a plaster cast (Cornell and Buchanan), or to firmly bandap mtb 
Elastoplast after dusting with iodoform powder. Should septic dermatitis develop, 
other treatment must be substituted without delay. 

The most promising of all recent treatments is penicillin. In Europwns and la 
acute fulminating cases this should be gi''**' intramuscularly in appropriate dosage, 
but this routine is generally not feasible tn natives both on account of expense and 
because they object to multiple injections. Excellent results have been reported wub 
local penicillin applied as a powder, in solution on gauze dressings or as a cream. 
It should be continued for 2 or 3 days after fusiform bacilli and spirochetes ha^ 
disappeared and theulcerhasbecomeclean. Oralchlartetracyclmeandchlorampheniwl 
have recently been used successfully, especially in early lerions, which heal rapidly 
under such treatment and do not frequently relapse. CkhTtetracycline: 500 mg. 3 tunes 
a day for 2 to 10 days. ChloTamphemcol : same dosage for 7 days. 

Whatever the treatment once the ulcer has become dean, skin grafdng including 
“ pinch ” grafts accelerate recovery. In chronic ulcers where there is much fibrosis 
and the ulcer base has became adherent, complete exdsian followed by skin grafting 
may be necessary. 


TINEA 

Ringworm infections abound in the tropics, some being confined to special reri®®** 
while others are much the same as in temperate climates. The cluef ones are; 
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(1 ) Tinea cruris or dhobie’s itch ; (2) Hong Kong foot or ring wonu of the foot ; (3) 
T, un^ium ; (4) T. imhricata. The first two are due to the Triehophyicm, Epidermo^ 
phyton inguinale : they are not peculiar to warm climates and are described elsewhere 
(pp. 1236, 1237). 

Tinea Unguium. — A mycotic infection of the nails affecting Europeans from the 
Far East : it may last for years and be aasodated with ringworm elsewhere. The 
nail-bed is involved, leading to brittleness, ridging and opaqueness of the nail. Diag- 
nosis is made by demonstrating Epidermopf^ton inguinale in scrapings mounted in 
liquor potasss. The application of a 2 per cent, watery solution of copper sulphate 
or treatment ivith X-rays may prove helpful. In severe cases the nails may have to be 
removed before cure ia effected. 

Tinea Imbricata (Tokelau). — A form of ringworm mainly indigenous in the 
Eastern Archipelago and South Pacific, and characterised by non-inflammatory raised 
brown spots, giving rise to flaky tissue-paper scales which arc free centrally, but 
attached at their peripheral bases, produdng a rosettc-Iike appearance. These circles 
arc about i in. in diameter and as adjacent ones form they cause a characteristic 
festooned appearance. The fungus, Endodermophyton concentricum, is readily demon- 
strable in the scales : it affects rive face, trunk and limbs, but the palms, soles, scalp, 
axills and crutch generally escape. 

The local application of limmentum iodide (B.P.), chrysarobin ointment (2 per 
cent.), or of resorcin (1 drachm) in tinct benaoin co. (1 oz.) are curative. Clothing 
should be boiled to prevent reinfection. 

PiTTRiASis Versicolor or Tinea Flava is common in the tropics, producing pale, 
yelloNvish-brown scurfy patches on the pigmented negroid skin, especially on the 
face, neck, arms and chest Castellani hol<6 that the yellow patches met with in his 
Ceylon cases differed from the broivnish patches long recogmsed as being caused by 
Mtaospoton furfur in the European disease, and has named the tropical variety Tmea 
flava and the causal funws Malassezia tropiea j the black variety, which is caused by 
Clodosporium mansoni, Castellani calls Tinea nigra. 

The skin should be ivashed daily with green soap in spirit, followed by the applica- 
tion of a saturated aqueous solution of sodium tmosulphate. In severe cases, ung. 
hydrarg.ammDD- diJ. should be applied daily. SicriJisatJon of the clothing is nccessaiy 
to prevent reinfection. 


PINTA 

Synonyms.— Mai de los pintos; C^raate. 

Definition.— A sUn disease characterised by pigmentation, depigmentation and 
hyperkeratosis caused by the Treponema carateum. 

Etiology. — The disease is found in tropical America and is specially common 
in Mexico and Colombia. It occurs almost exclusively in dark-skinned races and is 
caused by the spirochastc, T, carateum, which morphologically resembles T. pallidum 
and is demonstrable in the lesions. Syphilis, however, does not appear to confer 
immunity. Transmission probably occurs by direct contact or through flies feeding 
on open sores. 

Pathology. — So far visceral lesions have not been described. In the skin there 
are mild chronic inflammatory changes with disturbances of the melanophores and 
thickening of the corium. Sections of the early lesions have revealed T. carateum 
in the epidermis. , , p . v j 

Symptoms.. — The first stage is said to consist of a papule followed by a secondary 
stage when flat erythematous lesions known » pintids appear. The Ute or tertiary 
stage is characterised by patches of pigmentation mainly involving the back of the 
hands and wrists, or the feet and aiJdes, and spreading to other parts of the body. 
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The patches are generally symmetrical, rough, dry and raised ; they vaiy in colour 
and progress finally to leucoderma, Hypcrkciatosb also is liable to involve da 
p^ms and soles. There may be considerable itchincss and, if fissuring occurs, aa 
offensive serous discharge is liable to result. The Wassermann and Kahn reactiooj 
are generally positive in the later stagu of the disease. ' , 

Treatment.— The treatment is similar to that of syphilis, neo-salvanan and 
similar arsenical drugs being spedfics, ' 


PIEDRA 

Piedra or tricbosporosis is a disease common in Columbia and British Guinea in 
which hard, gritty, black nodosities form around the hair of the scalp ; it is causd 
by the TrichaspoTon giganleum and may be confused with ordinary Trichoraycoslj 
nodosa. 


CREEPING ERUPTION 

Synonyms. — Larva migrans ; Myiasis linearis ; Hautmaulwarf. 

Definition. — A pecubsr linear, slightly raised red cniptvon, gradually creeping 
forward in a sinuous or straight line, the posterior end fading away. 

^Etiology. — ^The condition may be produced by Gasirophilus or other fly Ian'* 
wandering under the skin, but more commonly it is due to filarifono lame o! the 
cat and dog hookworm, Anf^'hsima brasiliensty which have accidentally invaded 
man. 

Symptoms.— The symptoms vary in different individuals and include smsrtiDg 
pain and intense itching along the raised line which first shows red spots, Ister 
hard round red papules 2 to 5 mm. in diameter ; vesiculation or pustulation msj 
occur. Unless treated the con^rion pemsts for a long time. 

Treatment.— Freezing the anterior end of the line where the larva is located, 
with an ethyl chloride spray for 2 minutes. Is suitable for the type due to canine anlylo* 
storaes. Oleum chenopodii applied loc^ly, cither pure or diluted, with 3 parts oi 
castor oil has been favourably repotted on. If the lesions are produced by fly Isd's, 
the skin should be dried, cleaned with alcohol and cleared writh cedar wood oil By 
means of a hand lens the larva can be seen as a spherical u hitc mass at the end of its 
burrow. Novocaine should be applied before local cauterisation. 


ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum; Granuloma inguinale; Granuloma in* 
guinie tiopicum; Ulcerating Granuloma of the ^denda; Serpiginous Ulceration 
of the Genitals. 

Definition. — A very chronic ulcerating condition of uncertain ajtiology occurriflg 
in the tropics, involving the genitals, perineum and groins. 

Etiology. — The disease occurs in the West Indies, Guiana, Brazil, Puerto Rico, 
parts of India and Africa, the Pacific Islands and Northern Australia. Both sexes 
are affected, but not before puberty, and all races are susceptible. Donovan and many 
other observers have found a short, oval bacillus specially located within the mono- 
nuclear cells ; it is a non-motile, capsolated bacterium of the rhinosderoma group, 
but though found with freq^uency in the lesions there is still doubt as to its real arflo- 
logical significance. The disease itself is probably contracted during coitus. 

Pathology. — ^The condition resembles an intective granuloma, and microscopic 
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section of the nodules situated at the edge of the sore shows infiltration with plasma 
and round cells containing poorly staining nuclei, in which phagocytosed bacilli may 
occur in clumps. The granulomatous tissue Is very vascular, while in the older areas 
fibrosis and scarring are marked. Spread is by direct continuity and th'e lymphatic 
system is never involved. 

Symptoms. — ^The disease begins on the genitals as a flat papule which desquairr*'' 
atra, leaving a red granulation-tissue surface which bleeds easily : this superfidal 
ulceration extends serpiginously producing offensive pus. As the process advances 
the older areas dcatrise, but this scar tissue readily breaks down again. The disease 
is auto-inoculable so that adjacent parts such as the scrotum and thighs, or the surfaces 
of the labia become infected. Ultimately the whole of the penis, scrotum and groins 
in the male, and the clitoris, vulva, labia, vagina, perineal and perianal region in 
women become involved, and, if unchedied, the urethra and rectum as well. Though 
skin ulceration extends slowly over a peri^ of many years, the process accelerates 
once the mucous membranes are involved, and here there is little tendency to heal. 
Until the terminal phase the general health remains good and the local lesions give 
rise to a minimum of pain and discomfort. 

Complications. — ^These include recto-vaginal fistula, urethral stricture, septic 
cystitis and pyelitis. The lymph glands are only implicated if there is secondary 
coccal infection. Cicatrisation may block the lymphatics and cause pseudo-elephanti- 
asis of the genitals. 

Diagnosis. — Ulcerations due to syphilis, tubercle or lupus ^'ulgarb may be 
confused, and where the glans penis is involved with fungaung granuloma, epi- 
thelioma may be suspected. 

Pragnosis. — This has greatly Improved bv modem treatment; formerly the 
condition was hopeless, frequently lasting for life. 

Treatmea£.--PR£VENTrvE. — As the disease is generally contracted by illicit inter- 
course with native women this should be avoided or appropriate prophylactic measures 
taken. 

CuRATTVB.— Formerly, the trivalent antimony compounds like tartar emetic, 
AntWomaline and stibopnen (Fouadin) were widely employed and regarded as specifics. 
Intravenous Injections of tartar emetic were administered as in schistosomiasis (p. 
321), only a longer course of injections and a greater total dosage was given, i.e. gr. 50 to 
150. Streptomycin, cUortetracycline and chloramphenicol have proved consider- 
ably more satisfactoty than antimonials in treatment. Most cases, even those resistant 
to antimony, respond to these antibiotics, and surgical excision and skin grafting 
should not be necessary. Streptomycin : 1*0 g. intramuscularly every 6 hours for 
5 days will cure most cases. Pain is relieved in 24 to 43 hours in most cases and 
healing takes place within 4 weeks. Relapses after streptomycin therapy are few and 
will usually respond to further treatment with this antibiotic, or to chlortetratycline or 
chloramphenicol. Chlorietracycline ; 250 mg. orally every 6 hours may be given until 
healing is complete. A total dosage of IS to 20 g. is usually required. Chloromphen^ 
icol : up to 3*0 g. orally per day may be given in divided doses. Dosage for 10 to 12 
days is usually adequate. 
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DISEASES OF THE NERVOUS SYSTEM' 


INTRODUCTION 
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merely to an impairment of the sense of position — the function whidi those columns 
subserve — but also to a severe disturbance of the motor functions. But tlie ataxia 
which results is clearly produced by the activity of the intact motor structures working 
in the absence of adequate sense of position, and is an indirect or jecondary effect 
of the lesion, which is brought out only when the motor structures come into 
action. 

A final group of symptoms are those which we speak of as “ release phenomena 
When the coma of a hemipl^ic patient has passed off he is left with paralytic symn- 
toms, namely, the hemiplegia. In a few weeks the paralysed limbs become spastic, 
their tendon jerks increase and clonus makes Its appearance. These symptoms of 
persistent over-action of intact nervous mechanisms freed by the lesion from the 
normal control of physiologically superior mechanisms are what are calicd “ release ” 
symptoms. Such symptoms may persist indefinitely and in some instances may 
entirely dominate the clinical picture. 

The symptoms produced by a lesion depend primarily on its localisation, i.e. on 
the nervous structures damaged by the lesion, and from this aspect they arc considered 
in some detail in a later portion of this section (p. 13571. But it must be recognised 
that the symptoms may also be profoundly influenced oy the pathological nature of 
the lesion. A suddenly arising lesion, such as an arterial occlusion or hremorrhage 
or a direct injury, is apt to produce a much more severe and definite local disorder of 
cerebral function than a slowly developinc lesion of similar extent. Indeed, it is 
often a matter of surprise to observe the decree to which the brain can adapt itself 
to structural changes which are brought about gradually. Thus the intracranid 
cavity may come to accommodate a large new growth which compresses and markedly 
deforms tiic brain without giving rise to any objective symptoms or to any abnormal 
physical signs discernible on examination. It is similarly k^o^vn that a cerebral or 
cerebellar abscess is commonly present for some weeks before it reveals its presence 
by signs or symptoms ; this is its period of clinical latency. 

Again, a tumour within the brain, while it may give rise to symptoms of increased 
intracranial pressure, such as headache, vomiting and paptllsdema, may yield on 
examination few or no localising signs, and this is not necessarily because it is in 
what is known as a " silent area " of the brain, but simply because the essential nervous 
elements have not been seriously damaged by it. For instance, a gUoma, being a 
tumour of the interstitial elements, may cause a minimal disturbance of observ’ed 
nervous function even when large regions of the brain of known and specific function 
are directly involved by it. 

As another example of iJie modification of symptoms by ihe nature of the lesion, 
a general disturbana may follow a local lesion as a result of what is known as diaschuis 
or shock. We see this mode of disorder in the coma ivhich accompanies a cerebral 
haimorrhagc. In this state the cerebral hemispheres arc for the time being out of 
action as a whole — even those parts not actually damaged by the lesion. Such shock 
synmtoms are necessarily transient. 

Finally, wc have to recognise that with space-occupying lesions within the skull 
or brain there may ultimately arise indications of local disorder of function of parts 
of the brain remote from the lesion. These may be spoken of as faUe localising signs 
and may result from such processes as «dcma, “ contre-coup ” pressure or inter- 
ference with the circulation of blood or cerebro-spinal fluid. 

From what has been said it will be apparent that while the first step in neuro- 
logical diagnosis is the recognition of the disorders of function present, the localisa- 
tion of a lesion (the topographical diagooris) and the determination of its nature 
(the pathological diagnosisj arc usually something more than a simple essay in the 
applied anatomy and physiology of die nervous system, and that the oimplete diag- 
nosis calls for a knowledge of the natural hfetory of the different disease processes — 
that is of the pathology of nervous diseases — and for clinical experienre. 
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DIStASES OF THE NERVOUS STSTEM 


DISORDERS OF THE CRANIAL NERVES 

THE OLFACTORY NERVE AND TRACT 

Small olfactory nerve filaments arise from special receptors in the olfactory portion 
of the nasal mucosa, and joining together into small nerves pass through the cribri- 
form plate of the ethmoid bone to end in the two olfactory bulbs. From each olfactory 
bulb an olfactory stalk passes backwards on the inferior surface of the frontal lobe of 
the brain and ends in two roots, lateral and media], on cither side of the anterior 
perforated spot. 

Loss of the sense of smell (anosmia) is frequently due to disease of the nasal 
mucosa, and only occasionally is it of diagnostic s’alue in cases of nervous disease 
or injury. It occurs in cases of head injury, especially if the patient has fallen upon 
his forehead or upon his occiput, and is usually due to tearing of the olfactory nerre^ 
urith or without fracture of the cribriform plate. In most cases the loss or smell is 
permanent 

Unilateral or bilateral anosmia may result from meningeal tumours arising from 
the olfactory gtQO\e and pressing on the inferior surface oi one or both frontal lobes, 
and it occasionally results from Basal syphilitic meningitis. 

Flavours are actually appreciated by the sense of smell, so that a patient who 
has lost this sense is apt to tnink that he has lost his sense of taste as well, but if t!be 
sense of taste is retained he will still be able to appreciate the primary fiavovrs-^t, 
sweet, bitter and add. 


THE OPTIC NERVE 

The optic nerv'c is developed as a cerebral tract and retains something of that 
character throughout life. The primary visual neurones arc situated entirely in the 
retina ; it is the neurones of the second order whose fibres form the optic nerves 
and tracts. Disturbances of these structures are frequent and are of great Importance 
in many kinds of nervous disease. 

The optic nerve head or opric disk can be seen with the ophthalmoscope and is 
the only part of the central nervous system which can be ezamined by inspection. 
Congenital abnormalities of the optic disk are not uncommon, the roost important 
being the presence of opaque nerv’e fibres. When vievved with the ophthalmoscope 
a bundle of opaque nerve fibres is seen as a glistening white streaky mass appearing 
to stream out from the nerve head into the adjacent parts of the retina. The fibres 
may be limited to one quadrant, or may be all round the disk. The acquired disturb- 
ances of the optic nerve give rise to four prindpal syndromes ; (1) papillcedema, 
(2) optic neuritis or neuro retinitis, (3) retrobulbar neuritis and (4) optic atrophy. 

PAPILLCEDEMA 

The term denotes an cedema of the optic papilla or nerve head, and the significance 
of sudi cedema lies in the fact that it is almost invariably due to raised intracranial 
pressure ; it is frequently the only objective sign of that state, and it is importtnt 
that the student should be familiar with it in all its stages. Before there is any actual 
cedema of the optic nerve head the prindpal veins of the retina may appear distended, 
and the disk appears somewhat redder than its normal colour. 'Then the margin of 
the disk becomes blurred in its upper and inner quadrant or in its uppermost portion; 
this blurring extends around the diA and at the same time the cup of the disk becomes 
filled up. I’he disk becomes much redder than normal and may be of almost the 
same colour as tlie retina. The disk continues to swell and bulges slightly into the 
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eye, and this swelling can be measured \rith the optlialmoscope relative to the sur- 
rounding retina in terms of dioptres ; a swelling of 4 dioptres is common but higher 
degrees of swelling arc rare. As the swelling increases the disk margins become still 
more blurred and some hxmorrhages and exudate may appear. With the increase 
of swelling the arteries appear to sink down as they pass on the disc on to retina, 
and the retina close to the disk, espcctalW on the macular side, may show some swelling 
or tendency to fold. When the rise of intracranial pressure is slow, the tedematous 
disk is less highly coloured than when the pressure rises quickly and tlie cedema is 
more acute. In the early stages of papillaoema there is little disturbanw of vision, 
but when tlie swelling becomes severe the patient begins to complain of some blurring 
of vision and of transitory severe disturbance of sight (amaurosis fugax) associated 
with stooping or with phj'sical effort 

If the intracranial pressure is high and is not soon relieved, the sight eventually 
fails, the disk becomes paler and takes on a somewhat waxy appearance, and gradually 
subsides into atrophy. This “ consccuii»*e ’* or " post-neuritic ” atrophy can in many 
instances be recognised ophthalmoscopically by the irrepjlarity of the edges of the 
atrophied disk, consequent on the preceding sudling antf exudation. 

OPTtC NEUniTtS AND NEORO-RETINITIS 

Actual inflammation of tlic ncr\'c licad is rare, but the abnormal state of the disk 
and retina that Is assodated with renal disease with arterial hypertension is often 
mistaken for paniltedcma due to raised intracranial pressure. The disc is blurred 
and usually slightly swollen; the swelling of the disk, however, rarely exceeds 2 
dioptres wfiile the changes in the retina are pronounced and extensive, and are much 
greater llun those tliat may be associated with papilladema. 

RETROQUtDAR NSVUITIS 

This term is applied when disease, regarded os inflammatory, affects the optic 
nerve behind the papilla, and, os a rule, the dbcase is situated farmer back than the 
point, about half an inch beliind the eye, where the central vein emerges from the 
optic nersx. 

Local lesions in the substance of the ners'e between the globe of the eye and the 
chiasma arc very common, and according to tlieir severity give rise to partial or 
complete blindness in the corresponding eye. As the central part of the optic neiwc 
is tlic site of election for such lesions, the visual defect is commonly in the form 
of a central swtoma. This is the characteristic disturbance and is usually acute or 
subacute in its onset, but tlicrc arc a number of associated phenomena. The patient 
frequently complains of pain on movement of the eyeball and sometimes of pain 
above the cj'e. The funuus of tlie eye usually looks normal, but when the disease 
comes for\v3rd to the papilla redness of the optic disc and blurring of its edges may 
be apparent. The pupil is usually moderately dilated ; it reacts to light but often 
does not maintain tnc reaction, 'rbese assoaated phenomena soon pass off and in 
most cases the central scotoma begins to diminish within a few weeks. The prognosis 
depends, however, on the cause of the syndrome. 

DiiSeminated sclerons is the usual cause of acute retrobulbar neuritis. With this 
condition the disturbance is almost invariably unilateral and a great degree of recovery 
is the rule. Functional recovery may be complete ; in other cases a central scotoma 
for colour, or a small absolute central or paracentral scotoma is left Character- 
isticdly a slight degree of optic atrophy follows, causing permanent pallor of the 
temporal half of the optic disc. 

Bilateral retrobulbar neuritis occurs from toxic causes and also occasionally 
without discoverable cause, and the outlook for recovery of vision in such cases is 
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always doubtful. The less severe toxic cases are usually due to tobacco j mare sntrt 
disturbances are due to such causes as poisoning by wood spirit present in alcaho!, 
by arsenical compounds such as ti^'pais3nude» by lead cotnpounos and by qulni^ 
Retrobulbar neuritis may also be bilateral in neuro-myelitis optica, a rare detnjelio- 
ating disease closely resembling an acute form of disseminated sclerosis. Leber’j 
disease is a familial malady characterised by retrobulbar neuritis ; males only sn 
affected and tlie symptoms make their appearance after puberty and usually before 
the age of 25. Repeated attacks may occur and a severe de^e of optic atrophy 
result. 

OPTIC ATROPIIT 

Optic atrophy is recognised on ophthalmoscopic examination, by a pecuiia 
whiteness and flatness of the disk with a very high contrast at the edge of the disk 
between disk and surrounding retina, both as regards colour and limitation. The 
lamina cribrosa — the sieve-like cross'Iattlcing of the strands of the sclerotic through 
which the bundles of optic nerve flbres pass — becomes visible as a stippling of the 
temporal region of the disk. The vessefs of the retina become atrophied, and are 
seen to be unduly small. In many atrophies the edge of the disk is sharply cut; 
but when atrophy follows papilloedema the edge is apt to be fluffy, like that of tom 
cotton>v\oo!. Optic atrophy is usually classified as *' primary" or *' consecutive”, 
according to whether the atrophy of the disk Is the first ob8er>'ablc change or loDom 
upon papillffidema or inflammation of the disk, or optic nen-e. 

Mthlogy . — Primary optic atrophy.~^\. This is of frequent occurrence in the 
hcrediiary or congeniiafly mstallcd diseases in which primary degeneration of nwrontt 
occurs, and, in particular, It occurs in association with the hereditary ataxiM. la 
amaurotic family idiocy, and retinitis pigmentosa, both of which are fsmili^ dlsess^ 
optic atrophy is consequent upon degeneration of the neurones in the retina. 2. It 
is one of the common manifestations of syphilis of the nervous system and may occur 
alone, but much more usually ft occura as part of the sjmdromc of tabes or of general 
paralysis. It is not uncommonly met with in congenital syphilis. 3. It results from 
lesions of the optic cbiasma and optic nerve, and is the constant result of Jong-continiied 
pressure upon llicse structures, liiis variety, often called retrograde optic atrofMy, 
IS usually due to pituitary and other tumours in the neighbourhood of die thiasna, 
and occasionally to tumours, aneurysms or bony injuries behind or involving the 
optic foramen. It also results from local disease vritnin the orbit* 4. It may foljow 
the exhibition of certain drugs such as ttyparsamide, methyl (tvood) alcohol, quinine. 
5. It may result from severe hxmorrtuge irom any part of the body, oc from anamia, 
and may occur in association with pernicious ansmia and subacute combined de- 
generation of the spinal cord. Optic atrophy may also result from diabetes, artenal 
disease (with or without thrombosis of the central artery of the retina) and from 
glaucoma. 

Comeciilive optic atrop}^. — 1 , This follows the more severe grades of papilladem^ 
and is due to strangling of* the optic nerve fibres by the tedema in the firal place, and 
by the cicatrisation subsequently. Severe degrees of papillffidema may, if pre^ure 
be relieved, recover perfertly without atrophy or impairment of sight. 2. It follow® 
inflammation of the optic nerve, and in occasional esses is seen in the late stages of 
the neuro-retmitis associated with arterial hypertenstoiu 3. Partial optic atrophy of 
varying degree is an almost constant result of retrobulbar neuritis. 


THE OCULO-MOTOR NERVES 
The third nerve supplies the internal muscles of the eye, and all the extemid 
muscles of the eyeball with the exertion of the superior oblique fwhidi is supplied 
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by the fourth ner%'e) and the external rectus (which is supplied by the sixth nerve). 
Complete paralysis of the third nerve produces a dilated and inactive pupil, complete 
ptosis and loss of upward, dmvnward and inward movements of the eye ; the eye 
assumes a position of downward and outward strabismus. As a rule diplopia is not 
complained of because of the dropping of the lid. Many third nerve p^ies are, 
however, partial, and the muscles innervated by the nerve may be affected in different 
degrees. When diplopia is present it is a crossed diplopia, because the strabismus is 
divergent; there is secondary deviation of the sound eye and false projection in the 
visual field. 

The fourth nerve supplies the superior oblique muscle. Paralysis produces no 
obvious strabismus, but in looking outwards or downwards there is a wheel move- 
ment of the globe which can be detected by observing the conjunctival vessels when 
the eye moves. The diplopia is most discomforting, and occurs in every position of 
the eyes, except on looking up. The diplopia is uncrossed, and the f^se Image is 
lower than, and vdth its top tilted toward, the true image. 

The sbrth nerve supplies the external rectus muscle. Paralysis of it produces a 
convergent squint and uncrossed diplopia. 

These oculo-motor nerves may be affected singly or in various combinations and 
the paralysis of any one of them may be complete or partial. In some cases the lesion 
responsible for the paralysis lies within the brain-stem, where it may affect either the 
nuclei of the nerves or the nerve-fibres in their intra-cerebral course. More often 
the lesion affects the nerve in its peripheral course — within the cranium, in the 
neighbourhood of the sphenoidal fissure, or within the orbit. To attempt to give a 
list of all the possible lesions — inflammatory, neoplastic, hsmorrhagic or traumatic— 
that affect these nerves would serve no useful purpose, but the following may be 
noted and certain syndromes should also be recognised. Syphilis is a common cause 
of third nerve paralysis, by involvement of the nerve in syphilitic memngitis ; less 
commonly the sixth and fourth nerves are affected by the same process. Any of the 
forms of acute and subacute meningitis may similarly involve one or more of the oculo- 
motor nerves. Secondary malignant deposits in the meninges or in the brain-stem 
are not uncommon causes of ocular palsies.- Primary intracranial tumours anil 
aneurysms may cause paralysis of any or all of them by direct compression^ bur intra- 
cranial pressure of itself may cause paralysis of the sixth nerve as a result of downward 
displacement of the brain-stem. Paralyses of the sixth nerve are frequently " rheu- 
matic ” (i.e. of undetermined caus^ or arc assoriated with generalised arterial disease 
or with oiahetes ; the mechanism of the paralyses in such cases is obscure, but recovery 
within a month or two is the rule. A variable ocular palsy or variable diplopia is 
often due to myasthenia gravis. 

Syndrome of the sphenoidal fissure . — ^All the oculo-motor nerves enter the orbit 
by the sphenoidal fissure and they are accompanied by the branches of the first division 
of the trigeminal nerve and the ophthalmic veins, while the second division of the 
trigeminal nerve enters the infra-orbital canal at the apex of the orbit. All these 
structures may be involved by a lesion at the sphenoidal fissure, the most common 
causes being aneurysm of the internal carotid artery at the anterior end of the cavernous 
sinus, and meningeal tumour. The syndrome usually begins with pain in the eye and 
forehead. Soon afterwards some proptosis is evident and there is pain on pressing 
the globe backwards. This is followed by signs of involvement of the oculo-motor 
nerves. The sixth is the first and sometunes the only nerve involved, and usually 
its paralysis is followed by that of the fourth, the first division of the fifth, the third 
and sometimes the second division of the fifth in that order. The final result may be 
a total ophthalmoplegia with anesthesia of the eye, corresponding half of the fore- 
head ana the cheek, severe pain in the same distribution and unilateral proptosis, 
but the syndrome is often incomplete. ^Vhcn it is due to ancurj’sm the condition 
may largely recover within a few months. 
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The oculo-motor nerves may be paralysed in the wall of the cavernous smtn, 
either as a result of thrombophlebitis of the sinus or of an ancurj’sm of the internd 
carotid artery. 

Gradentso’s syfidrome.~'Tiu$ consists of paralysis of the sbeth nerve and pain of 
trigeminal distribution associated wth muldle'ear disease. It has been attributed 
to localised meningitis at the tip of tlic petrous bone, but Symonds has pointed cut 
that it may be due to thrombosis of the inferior petrosal sinus. It is usually seen in 
children, and radical treatment of the ear disease a indicated. 

Lesions \\ithin. the brain-stem may produce combined oculo-motor palsies; otbet 
cranial nerves may also be affected or the long projection paths may be inroliri. 
Finally, supra-nudear ocular patsies may arise, as described below. Nuclear piht« 
may result from tumours, disseimnated sclerosis, epidemic encephalitis, tubcrmona 
and small peri-aaueductal hirmorthagcs. The rare conation known as chronic 
progressive external ophthalmoplegia formerly ascribed to degeneration of the ccul^ 
motor nuclei is now believed to be due to myopathic disease of the musdes nithin 
the orbit. This disease may begin in young subjects, it is slmvly progressive and leads 
to paralysis of all the external ocular muscles nrith ptosis which is usually incomplets; 
the internal ocular muscles are unaffected. 

Oculo-motor nerve fibres within the brain-stem may be affected by vascular, 
neoplastic and granulomatous lesions. Thus a lesion in the cerebral peauacle 
produce an Ipsilateral third nerve paralysis with hemiplegia on the opposite side of 
the body {Weber's syndrome), and a lesion involving tee red nucleus may cause M 
ipsilateral third nen'c palsy with tremor of the limbs on the opposite side (BenedAi t 
^'ndrome). 

CONJUGATB PARALYSIS 

The uppermost portion of the main third nerve nucleus is concerned with upairf 
movement of the eyes (superior recti), and the inferior recti are represented next in 
order from above domiward. Bilateral lesions involving the upper parts of boA 
nuclei consequently bring about a loss of vertical movements of the ey«, the hori- 
zontal movements being retained. The lowest part of each tlu'rd nucleus is concerned 
with the internal rectus musde and is connected with, and partly governed by, the 
sixth nucleus of the opposite side. A bilateral lesion at the Icfvcl of the upptt 
of the pons, by involving these structures, may cause paralysis of horizontal laoiT- 
ment of the eyes, vertic^ movements remaining unaffected. Paralysis of conjugate 
movements to one side occurs less frequently. The po^Yer of convergence is some- 
times preserved when conjugate horizontal movement is lost, 

SUPRA-NUCLEAR OCULAR PALSIES 

In some cases, although the patient is unable voluntarily to perform certain ocular 
movements, it can be demonstral-d that the musdes and nerves concerned are not 
paralysed, and movements of the eyes can be brought about reflejdy by appropriate 
sdmuli. The pasalysis is, therefore, suptar-nvieltej «vd comparable to aa upper 
motor-neurone paralysis. The patient may be unable to deviate his eyes to order, 
but deviation may be produced by labyrinthine stimulation. Or again, the patieot 
may be unable to follow a moving object with his eyes, but if lie fixes an obj^ and 
his head is rotated passively, his gaze may remain fixed on the object and h^ cyM 
thus take up a position of deviation. In rare cases the eyes, when the head is stulj 
may follow an object which the patient &es intently. The lesions concerned are 
believed to be situated in the brain-stem, close to the oculo-motor nuclei. 

ABNORMALITIES OF THE PUPIL 

Myosis, or ahnonnat smallness of the pupil, may be due to paralysis of the cervt^ 
sympathetic (p. 1345) ; minute pupils a« sometimes associated until syphilis of the 
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nervous system, particularly tabes, each pupil being possibly little larger than the 
head of a pin ('* spinal myosis ”); myo^ occurs alw with acute lesions of the pons 
and it may be met with in advanced age without pathological associations. It is a 
well-known sign of the action of morphine and it is produced also by the local action 
of cserine instilled into the eye. 

Mydriasis denotes dilatation of the pupil. The sphincter pupill$ muscle is con- 
trolled by the small nucleus of Edinger-Westohal, which is the uppermost part of 
tlic third nerve nuclexis. Mydriasis may, therefore, result from paralysis of the 
Edingcr-^Vestphal nucleus, and more commonly it is one of the features of paralysis 
of the third ner>'e. It results also from the action of belladonna or atropine, or of 
cocaine whether taken internally or used as eye-drops. 

Inequality of the pupih has numerous causes. ObN'iously it may result from any 
of the causes of unilateral myosis or of unilateral mydriasis given in the preceding 
paragraphs. Less spedfically, it is common in nervous syphil^. It may result from 
a blow on one eye, or from disease of the eye. It occurs as a transitory phenomenon 
after the prolonged use of one eye, cspedally against a bright light, as in using the 
microscope. It U common with local cerebral lesions of afi kinds, including closed 
head injuries. It is a feature of cases of intradural and of subdural hsmatoma. 

Jrrtgularitiei of the shape of the pupil are less common than inequality of the 
pupils. They may be due to local disease of the iridcs, but in certain cases of disease 
of tlie brain atom, especially srahiUtic disease, one or both pupils may be oval in 
outline without evidence of local disease of the iridcs. Irregularity of the pupils is 
common in neuro-syphilis generally and is frequently associated with atrophic changes 
in the irides, such as are associated with diab^es. 


ARGYLL ROBERTSON PVEIL 

The normal pupil contracts briskly when light falls upon the eye and dilates in 
darkness: it alM contracts in assertion with accommodation and convergence. 
The reaction to light is reflex and this reflex response to light may be lost when 
other reactions of the pupil arc retained freflex iriooplegia). In the particular form 
of reflex rrfifoplcgfa kno«Ti ss the Argyii Rcbcrlton pupil, the pupil ss ahoomial in 
that (1) it does not react at all to light, (2) it is very small and (31 it does not dilate 
fully under the influence of a mydriatic, while it is normal in that (1) it reacts normally 
with accommodation-convcrgcncc ; also (2) reasonably good vision in the eye con- 
cerned is an essential part of (he phenomenon. Such a pupil is almost invariably 
due to syphilis of the central nervous system, and is seen most frequently and char- 
acteristically in tabes dorsalis. The phenomenon is ordinarily bilateral, but there 
are often differences in size between the two pupils and usually the pupils arc irregular 
in outline. Atrophic changes in the irides arc generally apparent. 

The afferent fibres of the Ught-reflex arc pass ba<^ with the visual fibres in the 
optic nerve and optic tracts, but, whereas the Wsuai fibres end in the lateral geniculate 
body, llie fibres whidi serve the light reflex pass on to enter the superior corpus 
quadrigemmum. From there a connection is formed By another fibre with the ^per 
part of Ae oculo-motor nudeus (Edinger-Wcslphal nudeus). The efferent fibres 
of the reflex arc form part of the oculo-motot nen-e. Since with the Argyll Robertson 
phenomenon vision is good, the visual path is eridenily intact, and since the pupil 
contracts with accommodation convergence, the cells and fibres of the third cranial 
nerve, which innervate contraction of the pupil, must be intact ; the arc must there- 
fore be interrupted in its middle portmn, i>. between the place where the light-reflex 
fibres leave the visual fibres, and the oculo-motor nudeus. Degeneration of the fibres 
forming this middle portion of the arc is not, however, easy to recognise by staining 
metho<M and this theory still awaits anatomical confirmarion. 

> The Argyll Robertson pupil, once established, persists in spite of antisyphilitic 
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treatment. As the tabetic process advances, the accommodation-convergence rcactioa 
may gradually be lost ; ana the pupil thus ceases to show the dissociation of reactlonj 
typical of the Argyll Robertson phenomenon, and becomes a fixed pupil. 

Modifications of the Argyll Robertson pupil are frequently encountered in dis- 
eases of the nervous system. A slight reaction to light may be present in a pupil 
which otherwise conforms to Argyll Robertson’s description. This represents a 
prelinuna^ stage of the complete phenomenon and its sigmficance ia simiUr, 

More frec^uently the pupil reacts normally sviili convergence and does not react 
to light, but It is not small and may even be dilated. Such a pupil is common ia 
central nervous syphilis, but has not the diagnostic significance of the complete 
Argyll Robertson phenomenon, for it may be due to any lesion interrupting the Lght- 
reflex arc in its middle portion. A pineal tumour, for instance, or a tuberculoma or 
a patch of disseminated sclerosis may cause this abnormality, and it has been described 
in association with many different nervous diseases. If, however, atrophic chsn^ 
are present in the iris, the condition is likely to be syphilitic. 


PSEUDO-ARGYLL ROBERTSON OR MYOTONIC PUPIL 
Pseudo-Argyll Robertson pupil (Foster Moore) or myotome pupil (Adte) is a 
non-syphilitic abnormal condition of the pupil in which the reactions are all slow, 
but the light reaction much slower than tlie convergence reaction. The pupil is of 
ordinary size or somewhat larger and is usually bigger than the uDaiTcctcd pupil 
of the other ^e. No reaction is obtained to the light of a torch shone on the eve, 
but if the patient sits for 10 or 15 minutes io a bright diffuse light the pupil grsduauy 
contracts, and if he sits in a dark room it dilates slowly. During accoianwdaden- 
convergence, contraction of the pupil takes place slowly and continues through aa 
abnormal range of movement, so tiut as convergence is maintained, the myotonic 
pupil finally becomes smaller than iu fellow. After relaxation of oonv^ence the 
pupil takes many minutes to dilate to its fonner size. In pupils of this kind prompt 
and full dilatation occurs witii mydriatics. 

The phenomenon is usually unilateraV and the iris of the affected eye does not 
show degenerative ciianges, such as usually accompany the true Argyll Roberteon 
pupil Accommodation may be involved m the disturbance and then the patieot 
complains of inability to focus with the affected eye. 

Etiology. — The cause of this phenomenon is unknown. It is the more llk^ 
to be mist^en for a syphilitic abnormality because in some cases it is assoaated 
with absence of some of the tendon-jerks in the limbs. Once established, h persist, 
but as far as is known at present it ia not associated with any progressive disease- 
The difference betiveen the true and pseudo-Argyll Robertson pupils may be 
tabulated as follows : 


TRUE ARGYLL ROBERTSON PUPIL. 

Quite inactive to light or darkness. 
Reacts briskly with convergence. 
Smaller than normal. 

Ordinarily bilateral. 

Usually irregular in outline. 

Iris shows atrophic changes. 

Dilates imperfectly with mydriatics. 

PARALYSIS OP Tire RSACTl' 
The pupil does not contract when an 
modatlon itself may or may not be preset 


PSEUDO-ARGYLL ROBERTSO.V PUPIL. 
Reacts slowly to light and darkness. 
Reacts slowly with convergence. 
Larger than normal. 

Usually unilateral. 

Regular in outline. 

Iris looks healthy. 

Dilates fully with mydriatics. 

f WITH ACCOMMODATION 
Fort to accommodate is made. Accom- 
i.e. the ciliary muscle may or may not 
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be acting. This condition is most commonly seen as an after-efFect of encephalitis 
lethargies, and so is usually associated with the post-encephalitic Parkinsonian state. 

Conversely the ciliary muscle may be paralysed and the patient be deprived of 
accommodation, but the pupil may still contract in assodation with the effort to 
accommodate. This occurs m diphtheritic paralysis of which it is one of the earliest 
symptoms, and it is said to occur sometimes in tabes. It must depend on disease of 
the centres in the nudei of the third nerves. 

In cases of disease of the third nerve the ciliary muscle is paralysed as well as 
the iris. 


PARALYSIS OF THE CERVICAL SYMPATHETIC 
Synonym, — Homer’s Syndrome. 

So far as the eye and orbit are concerned, the sympathetic is the tonic retractor 
of the lid, the tonic protruder of the eyeball and the tonic dilator of the pupil, and 
stimulation of this mechanism results in retraction of the lids or widening of the 

a tbral fissure, exophthalmos and wdc pupil, while paralysis of the cervical sym- 
etic produces narTo\ving of the palpebral fissure {cervical sympathetic ptosis), 
and a small pupil. It is customary to mclude enophthalmos amongst components 
of cervical sympathetic palsy, but in many cases this is not recognisable. The exdta- 
tion is seen in Graves’ disease ; the pardytic condition is of common occurrence in 
nervous diseases. The cervical syropathctic is also the tonic vaso-constrictor and 
eecreto-motor nerve of the head generally, but disturbance of this mechanism does 
not often give rise to characteristic, or important clinical phenomena. A curious 
lack of expression is, however, sometimes ooservable in the face on the side of the 
lesion. Gtrvical sympathetic paralj^is occurs in the following clinical associations ; 
(1) In many lesions of the brain*st<m or of the cervical portion of the spinal cord, 
especially when the last cervical and first dorsal segments or roots are damaged. 
It is common in syringomyelia. (2) In lesions of the cervical sympathetic trunk 
by trauma, pressure, growths, etc. (3) It is very common in tabes and nervous 
syphilis generally, where it appears as partial bilateral ptosis with small pupils. It 
appears to be due to a primary neuronic degeneration in this condition and never 
improves. 


THE FIFTH OR TRIGEMINAL NERVE 

The fifth nerve arises from the pons by a large sensory and a smaller motor 
portion. The sensory portion supplies sensation of all forms to the same side of 
the face and anterior half of the scalp. Its ganglion cells lie in the Gasserian ganglion, 
wh/cA lies near the apex of the petrous wne, and distal to die gangOon the iterre 
is in three divisions (from which the nerve derives its name). The first, or ophthalmic 
division, passes forward on the wall of the cavernous sinus and enters the orbit in 
three branches. It supplies sensation to the forehead and anterior portion of the 
scalp, to the eye and to the ridge of the nose. The second, or maxillary division, 
leaves the cranium by the foramen lotundum, passes across the spheno-paktine fossa 
and enters the infra-orbital canal. Having traversed the canal it emerges on the 
anterior surface of the maxilla half an inch below the lower rim of the orbit, and its 
branches spread out to supply the skin of the cheek and upper lip, the mucous mem- 
brane of the nose, the upper jaw and the hard and most of the soft palates. The 
third or mandibular division leaves the cranium through the foramen ovale and enters 
the infra-temporal fossa ; ft is accompanied by the motor root, which here unites 
with it to form a single trutde. It supplies sensation to the skin of the lower Up, 
43 
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chin and outer part of the cheek, and by its auriculo-temporal branch to part of the 
auricle and to the temporal area \ it also supplies the mucous membrane of the Ivstt 
lip, lower jaw, floor and sidea of the mouth and anterior tw-o-tlilrds of the tongut 
Its Ungual brattch contains taste fibres from the anterior two-thirds of the toogue, 
which, however, leave it by the dwrda tympani nerve and pass over to the fidd 
nerve. The motor root of the trigeminal nerve innervates the temporal niaick, 
masseter, buccinator, internal and external pterj-goids, mylo-hyoid, anterior belly cl 
the digastric and also the tensor tympani and tensor vcHpalatim. 

The fifth nerve may be involved in the pons by tumours and not infrcquatly 
by disseminated sclerosis ; the Gasserian ganglion may be irritated or coraprtssed 
by tumour or aneurysm, and it is frequently the site of herpetic inflammation, aiih 
a consequent herpetic eruption over the area of the external aistribution of the nervej 
most commonly only the ophthalmic division is thus affected (sec Herpes Ophthal- 
micus). Organic lesions of the divisions of the nerve or their branches at first cause 
pain, and then sensory loss with a distribution corresponding to the portion of the 
nerve involved. Loss of the comeal reflex is often the first indication of jnvolrcnjent 
of the fifth nerve, e.g. in cases of acoustic nerve tumour. 

Paralysis of the motor function of the fifth nerve occurs in lesions of the nucleus 
in the pons, or of any part of the peripheral course of the motor division. The sigM 
of such paralysis are not apparent to the patient, who experiences no difficulty in 
mastication, provided the lesion be unilateraL To the observer the jaw devbtes to 
the aide of the paralysis when the mouth is opened, on account of the action of the 
unopposed external pterygoid of the sound side. The masseter, as felt by the finger 
on its anterior edge, does not harden on biting, nor do the tcmtwral muscles harden, 
and wasting of these muscles may be evident. The floor of the mouth docs not 
stiffen on the paralysed side when the mouth is forcibly opened. 

Bilateral involvement of all the musdcs supplied by the fifth nerve is the rule 
in all cases of progressive muscular atrophy when the bulbar nuclei are affected. 

TRICEMINAL NEURALGIA 

Synonym. — ^Tic Douloureux. 

Definition.— A malady characterised by paroxysms of intense pain of a sharp 
stabbing nature within the distribution of the trigeminal nerve, without sensory loss 
or other evidence of organic disease of the nerve. 

Etiology. — ^The cause of trigeminal neuralgia in most cases is unknown. The 
vast majority of patients are over 50 years of age, and most of them are arteriosclerotic 
and have high blood pressure. Females arc affected more frequently than male*- 
A number of cases in younger people arc due to disseminated sclerosis, and there 
b also a form different from the chronic trigeminal neuralgia of elderly people which 
occurs temporarily in young subjects from exposure to cold, and may recur. 

Symptoms. — The chief feature of the malady b pain, whidi may be general 
throughout the area of dbtribution of the nerve, but which b more commonly 
fined to one of the three divisions of the nerve and often to one branch of a division. 
It is characteristic for the pain of neuralgia to commence Io«dIy, and subsequently 
to spread in each attack and gtadually, io the course of the dbcase, permanently to 
invade a larger area. Two different ktoib of pain occur, the sharp and paroxysinn 
and the dull continuous pain. The paroxysmal pains are sudden io onset and in 
cessation. TJiey have a lightning-like character, and are described as piercing, knife- 
like or as if the affected region woe penetrated by red-hot wires. 

Though often quite spontaneous, these pains may be brought on by movements 
of the face and jaw or by touching the surface, or by a cold wind. The sufferers 
typically describe them as brought on by eating and talking and washing the fa^» 
and may wear a scarf round the head to protect the affected side of the face from the 
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wind. Mastication may become so difficult as to render the feeding of the patient a 
matter of anxiety. The paroxysms are brief, seldom lasting longer than X or 2 minutes, 
but they may recur frequently, and the padents usually describe different degrees 
of liability to them at different times. 

When the paroxysms are occurring in a severe case the patient remains for a 
period, which may be from a few minutes to several hours, paral^ed under the fear 
of pain, unable to move a muscle lest a spasm more dreadful than the last should 
occur. The paroxysmal pains are usually follotved, if severe, by a more lasting dull 
continuous pain often of a boring character, and sometimes such pain becomes abso* 
lutely continuous. The skin over the affected region is sore and tender after the 
paroj^m, and the patient may be unable to bear brushing the hair or shaving the 
face. The pain may be of every degree of severity, from mild momentary starts to 
continuous iircapacitating pain, interrupted only by excruciating attacks of agony 
which render life a burden. 

The distribution of the pain is usually in one or two divisions of the nerve. The 
first division is rarely affected primarily, but pain may spread into it from the second 
division. If the pain begins in the second division it may, after a time, affect the third, 
and vice versa. The lightning-like onset of the agony often causes convulsive spasm 
of the face and of the body and limbs. The tender points of ValleLx or “ trigger- 
zones *’ are constantly present during the attack and for some time aftenvards. When 
the second division is affected a little cedema develops under the orbit when paroxysms 
are frequent. When the third division is affected unilateral furring of the tongue 
occurs. Fortunately the attacks usually cease at night. 

Diagnosis.— The quality of the pain is characteristic, and when trigemin^ 
oeuralgu is present the diagnosis ts not often missed, especialljr if a paroxj^sm is 
witnessed. The usual mistake is to r^ard as trigeminal neuralma pam that is due 
to some other cause, and since there are very many conditions that give rise to pain 
in the face the opportunities for error are numerous. Unless the pain is brought 
on by eating and talking and washing the face, it is almost certainly not due to tri- 
geminal neuralgia. Pain that is constant or of a continuous character is not due to 
trigcrtunal neu&gia, and some other cause should be sought. Disease of the frontal 
sinus and glaucoma should be kept in mind. Local painful neuroses or “ psycho- 
genic ” pains are continuous though subject to fluctuation, and when at their worst 
they often spread to the other side of the face, as trigeminal neuralgia never 
does. 

A similar lieuralgia occurs in the glosso-phaiyngeal nerve, but is much rarer; 
the pain is induced % the movement of swaUo%ving and is felt in the ear or throat. 

^urse. — In the early stages remissions lasting months or years are usual, but 
in old patients remissions if they occur are likely to be brief. In all cases the re- 
missions become shorter as time goes on and unless the affected division of the nerve 
is destroyed the neuralgia persists for the rest of the patient’s life. In occasional 
cases the disease is bilateral. 

Treatment. — In the first place it is essential to make sure that all possible causes 
of local irritation in the region of distribution of the fifth nerve are absent, or, if 
present, adequately dealt with. Secondly, it is important to remember that in its 
early stages, the malady shows complete remissions of long duration. These remis- 
sions do indeed tend to become shorter after some years, but their occurrence suggests 
that in planning treatment it is essential to consider the circumstances of each indi- 
vidual case. Thus, if a patient who may be expected to enjoy a long period of freedom 
from pain can be tided over the present attack by medical means, it is clearly not 
wise to give an alcohol injectioQ immediatdy. 

In the hope that remission will occur, medicinal treatment should be given a 
trial provided the pain is not too intense. Tinct. gelsernii in doses of 10 to 20 minims 
is an old-fashioned and seemingly effecti^ remedy, and may be combined with 
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phenazone gr. 10 m solution of aspirin gr. 10 iti emulsion, and with liq.arsen.nun2. 
This should be taken regularly three ot four times daily when the attacks of piin 
are prevalent, and the number of doses may be reduced when the frequency of 
pains diminishes. 

If after a few weeks of such treatment the neuralgia is still severe more effectirs 
measures should be employed without delay. One affected branch of the nerve may 
be destroyed temporarily by injection of alcohol into it, the corresponding area of 
the face being thereby rendered anaesthetic. The permanence of the relief obtained 
by a successful peripheral injection varies and is usually longer when the third division 
is concerned than when the second is the affected one. The operation is at all timo 
a tricky one, requiring great skill on the part of the operator, and subsequent injcctkms 
become more and more difficult. Alternatively, the Gasserian ganglion can m most 
patients be injected with alcohol, but while this gives a permanent result it has the 
disadvantage that the whole of the affected side of the face is rendered completely 
anesthetic, including, of course, the eye, in which severe trophic keratitis will quickly 
develop unless adequate precautions against its occurrence are taken at the time of 
the injection. However, injection of the ganglion is an e.\ccllent treatment in skilled 
hands. In general the most successful treatment is operative sub-total division of 
the sensory root of the fifth nerve proximal to the Gasserian ganglion. This tmdits 
the area ot the second and third divisions anaesthetic and allows sensation to be re- 
toined over most of the area of the first division, thus avoiding risk to the cj'C, and the 
effect of the operation is permanent The practice of different physidans in recem* 
mending this operation varies considerably, but it has been performed successfully 
on patients of all ages, and the mortality nowadays is low. In the ease of a patient 
under the age of SO years, in whom the neuralgia seems established, operation should 
be advised at once, since the patient may still have many years of life before hun, 
and the neuralgia will never leave him for more than a few months. Wth older 
patients each case must be considered on its merits. 

The operation of stripping the dura from the Gasserian ganglion and its immediste 
vicinity is under trial and has given good results over a short period. 


THE SEVENTH OR FACIAL NERVE 
The seventh nerv’e supplies all the muscles of the face, the platysma and the 
muscles of the scalp. It is a purely motor nerve, but the taste fibres whidi convey 
taste from the anterior two-thirds of the tongue join it by way of the chor^ tymponi 
nerve and are incorporated in it for part of its course. Fibres which exdte salivary 
secretion are also associated with it at One part. 

The facial nerve may be paraly’Sed in cases of pontine tumour or hsmorrhage, 
or in assodation with tumours or syphilitic meningitis in the cerebello-pontine 
or by inflammation or operative intervention in the middle ear ; it may be paraly^rd 
within the facial canal as a result of herpes of die geniculate ganglion ; infiammation 
or compression of the nerve within the stylomastoid foramen is the cause of the com- 
mon “ Bell’s ” palsy and enlarged glands bdiind the angle of the jaw, or a tumour 
of the parotid eland or traumaric lesions may be responsible for paralysis of tlie nerve 
just before it divides into the branches which distribute it over the face. Bilateral 
facial paralysis not infrequently occurs in scute infective polyneuritis. 

Paralysis of the face due to a lesion of the facial nerve or its nudeus causes, as a 
rule, equal paralysis or uniform weakness of all portions of the affected half 
face. If the lesion is in the pons the sixth nerve is usually affected as well. \Vhtfl 
the lesion is at the internal auffitory meatus, or in the middle ear, or at the gcniwlate 
ganglion the taste fibres arc involved, and taste is lost on the anterior two-thud^ of 
the tongue on the affected side. 
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1. BBLL*S PALSY 

Synonym. — Common facial paralysis. 

Definition. — Paralysis of the fecial nerve coming on acutely and not associated 
with any other lesion. 

Etiology. — ^The pathogenesis of BcU’s palsy has been the subject of considerable 
discussion, but the work of Ballance and Duel confirmed that the nerve w'as com- 
pressed just within the styloid foramen. Inflammation of the fibrous tissue around 
the nerve outside the fecial canal is believed to cause awelli^ of the nert'e, with the 
result that the nerve strangulates itself at the foramen. The inflammation of its 
fibrous sheath may have spread some millimetres up the facial canal before this 
occurs, because Ballance and Duel found scarring and contraction of the sheath 
extending for 4 or 5 mm, when the lower portion of the canal was opened up. As 
the chorda tympani nerve leaves the fecial canal 2 to 3 mm. above its termination, 
the lesion may extend up far enough to involve it. 

Bell’s palsy may occur at any age, but is commonest between 20 and 50. The 
sexes are equally afl^ected and no predisposing factors are known. 

Symptoms. — The onset is usually rapid and sometimes even sudden. Pain of 
a neuralgic character below the ear, behind the mastoid process or referred to the 
occipital region, is common, but it does not last more th^ a few days, and some- 
times pain IS entirely absent. On deep pressure upon the styloid region behind the 
ramus of the jaw on both sides, one can almost always elicit the fact that there is 
tenderness on the paralysed side, and sometimes obvious swelling of this region may 
be felt. The first sign of the fecial paralysis is that the patient feels the face to be 
stiff when he attempts to move it. Subsequently, the paralysis appears rapidly, and 
the face is drawn over to the opposite side. The paralysed side is motionless, accord- 
ing to the degree and distribution of the paralysis, if incomplete, and, if complete, 
is expressionless. The eye cannot be cto^, and there is epiphora from paralysis 
of the tensor tarsi. The paralysis at the comer of the mouth causes difficulty in 
articulation and escape of fluids on drinking, but the patient soon learns to overcome 
these disabilities. When the paralysis is partial it is nearly always the lower part 
of the face which is the most affected. The facial muscles soon become hypercxcitable 
to mechanical stimuli. In nearly all the severe cases, there is loss of taste over the 
anterior part of the tongue. 

There is never any pain in the distribution of the facial nerve. After a time, 
which may vary from a few days to 2 years, the paralysis begins to recover, and 
invariably this recovery appears in the upper facial region first. 

In not a few cases, however, recovery remains imperfect, and a degree of con- 
tracture occurs in the paralysed muscles, with the result that the comer of the mouth 
ceases to droop, and at rest the asymmetry of the face is not marked, though \vith 
movement the limited action of the affected side is apparent. 

In rare instances Bell’s palsy occurs more than once in the same individual, and 
not necessarily on the same side. It is conceivable that the true Bell’s palsy may 
sometimes be bilateral, but when bilateral facial paralysis occurs, infective polyneuritis 
should be suspected and other signs sought for. 

Diagnosis. — Care in diagnosis is most important since there are many causes 
of fadal paralysis and few of them have as fevourable a prognosis as Bell’s palsy. 
Facial paralysis from caries of the temporal bone rarely nukes any recovery and it 
is usually associated with partial deafness. A general examination of the nervous 
system should be made in every case and if any other abnormal signs are found the 
fecial paralysis is most probably due some cause other than Bell’s palsy. Again, 
cases of facial paralysb that are slow in their onset are not cases of Bell’s palsy. 

Facial paralysis from herpes of the geniculate ganglion . — Among the not infrequent 
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causes of fadal palsy must be numbered geniculate herpes, to which attention trjj 
first drawn by Ramsay Hunt. The herpetic vesicles, preceded by local pain, appear 
in the external auditory meatua and adjacent parts of the pinna {and sometimes also 
just behind the pinna) and on the soft palate and anterior pillar of the fauces. TlTiea 
the innervation of the last-named derives fibres from the geniculate ganglion, tht 
clinical picture of geniculate herpes is apt to be a misleading one If it be not thought 
of. The patient comnlains of pain in the car, and in the throat on the same side. 
As the eruption develops the fauces on the affected side arc red and injected, tad 
several small ulcers (ruptured vesicles) may be seen. At the same time, thevesidts 
appear in the ear, rupture, and give off a watery discharge which may be misukw 
for otorrheea. The pinna may then swell very considerably. After some days, during 
which the patient may feel ill and be feverish (temperature lOO* to 103® F.), faciri 
paral3^i3 develops and usually becomes complete within 12 hours. Tinnitus, verti^ 
and a varying degree of deafness are usually present. In milder cases there maybe 
only iniUal pain in the pinna and the appearance of herpetic vesicles on the pmna 
without much swelling. It is in the severe cases that an erroneous diagnosis of 
middle-ear disease with otorthtea may be made and hazardous and unnecessary steps 
be taken to deal with this. According to Ramsay Hunt, facial palsy always lolloin 
geniculate herpes, and undoubtedly many cases of this kind, where the herpetic 
eruption is minimal, escape accurate diagnosis. 

Course and Prognosis. — Recovery of Bell's palsy can in general be promised 
with some reservation as to its completeness, particularly in eldeily subjects. The 
date of recovery is often difficult to forecast. If at the end of a week after the onset 
there is the slightest trace of any voluntary power in the orbicularis palpebrarutt 
which is the “ ultimum moriens *’ of the /aaal muscles, or if any trace of faradic 
excitability to bearable stimuli remains, then it may be confidently said that recovery 
ivill be complete and rapid within 3 months, and that there will be no contracture. 
Cases in which no complete paralysis occurs in any region of the face usually rtcovw 
in a fortnight. In complete cases, with complete reaction of degeneration la the 
muscles, it is difficult to s^ when recovery will occur or when Uie effect of ran* 
tracture ivill be at an end. Cases whidi show no loss of taste ani therefore, in whiM 
there is no great extension of the inflaromatory process up the facial canal, usually 
recover rapidly. _ , 

In cases with Imperfect recovery eitfier continuous spasm or intermittent twitchifig 
of the partly recovered muscles may occur and may perrist indefinitely, caustrg 
disfigurement and discomfort. 

Treatment. — In the acute stage salicylates and iodides may be given intemally, 
and warmth or a counter-irritant such as tincture of iodine applied behind tJie angle 
of the jaw. The patient should stay in the house for the first week, and gentle massage 
may be given to the paralysed side of the face. When paralysis seems to be remglete, 
un^ue stretching of the paralysed muscles may be mininused by “ splinting ” wC 
face; for this purpose a silver wire, rubber covered where it turns round the hp, 
cna.^ be hent so as to hook, coirod. thus Up at one end. and. over ear at the other, 
so that the mouth is kept symmetrical during facial movements. Gentle massage 
should also be continued. , . . 

It is customary to give galvaiuc stimulation to the paralysed muscles, but if ^ 
employed the onset of contracture must be watched for and the applications stopped 
at tlie first sign of it. 

Ballance and Duel recommended that at an early stage the lower portion of me 
facial canal should be opened up and the neive thus decompressed- This operation 
should certainly be considered if by the end of a month no sign of recovery has shown 
itself, either to clinical examination or to electrical testing. 

\Vhen complete paralysis peiststs after a year no recovery can be expected and 
the disfigurement can be relieved by one of the varieties of “ sling '* operation. 
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2. PERIPHERAL FACIAL SPASM 

Synonym. — Facial Hemispasm. 

Definition. — unilateral malady of the fadal nerve, in which intermitting spasm 
of the facial muscles occurs, exactly like that caused by faradism of the facial trunk. 
Rarely it is associated with a slowly oncoming facial paral3reis, and may follow a 
facial paralysis due to injury. 

Etiology. — ^This malady occurs in adults, and the onset is usually insidious and 
without known cause. It is most often seen in middle-aged women. 

Symptoms. — It commences tvith nvitching of some part of the facial musculature, 
which occurs at first at rare interwls, and subsequently becomes more and more 
frequent, so as in some cases to be almost continuous. Commencing locally, usually 
around ^e eye, it tends to spread so as to involve the whole face in a sudden and 
hideous contortion. The attacks of peripheral facial spasm may at first glance resemble 
a Jacksonian fit of the face. The spasms may be so severe and continuous as to keep 
the eye closed for long periods together, and to interfere greatly with the work and 
enjojTnent of life. The malady is associated with no other symptoms. Cases exist 
in all degrees of severity, from the mildest, in which an occasional flicker of the face 
occurs, to the most severe and incapacitating and unsightly malady. 

Treatment. — In severe cases the only remedy which affords relief is division 
and alcoholic injection of some of the branches of the facial nerve in the pes anserinus, 
or possibly of the whole of the nerve at the stylo-mastoid foramen or as it crosses 
the ramus of the jaw. The resulting paralysis and disfigurement, if a large part of 
the nerve ia divided, will call for a «>smetic operation. As long as the spasm U n^d, 
such treatment is obviously worse than the disease. No other treatment has any 
effect on the spasm, but sedatives may enable the patient to bear it with less distress. 


THE AUDITORY AND VESTIBULAR NERVES 

The ei^hrh nerve consists of two groups of fibres, different in their Sanctions and 
in their oneins and terminations : one group arising in the cochlea and terminating 
in the cochlear nuclei in the pons is called the auditory or cochlear nerve; the other, 
arising from the labyTinth and ending mostly in the vestibular nuclei is called the 
vestibular nerve. 

Lesions of the auditory nerve (as well as diseases of the cochlea) give rise to two 
symptoms, nerve dc^ness and tinnitus. 

Nerve deafness is distinguished from deafness due to mtddle-ear disease by the fact 
that hearing is diminished or lost whether the sound be conveyed by air-conduction 
or by bone-conduction, whereas in middle-ear deafness the hearing by bone-conduc- 
tron is rncreasetJ. IVeber’s f«C consists ia Che application of the base of a ribraiing 
tuning fork to the middle of the forehead, the indent being asked in which ear the 
sound seems the louder; with nuddle-ear deafness the sound is heard better on 
the affected side, while with inner-ear or nerve deafness the opposite is the case or the 
padent does not appreciate any difference between the two sides. For Rinne’s test 
the fork is applied first to the mastoid process, and when the padent ceases to hear 
it is held at the external auditory meatus ; in nerve deafness the sound may be heard 
by air-conduction after it has become too feeble to be heard by bone-conduction, 
while in middle-ear deafness the opposite obtains. As a symptom of ner\'ous disease, 
nerve deafness is met with in cases of tumour of the eighth nerve, follow'ing epidemic 
meningids, in syphilis of the nervous system, espedally congenital syphilis, and in 
disease of the lateral region of the medulla. 

Tinnitus is a subjeedve sensation of noise in the ears or in the head. It seems to 
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be due to disease of the codilea or auditory nerve of a slow degenerative nature, 
and though at first intermittent, it usually becomes continuous before long. It may 
also be produced temporarily by ccrtaia drags, of which quinine and salicylates «t 
the commonest. 

The sounds commence faintly and at first may be perceived only in stillness and 
silence at night and later become louder and more persistent, and are often ai«oIutdy 
continuous. The noise complained of may be high-pitched or low-pitched, a pierdng 
whistle or a hiss, or even a rumble; in some cases it U more elaborated and is described 
“ as like machinery ”, or again, “ bell-Uke ”, 

In the course of time the hearing becomes impaired, and in some patients verugi 
occurs and may be associated with periods of aggravation of the tirmitus. Medira 
treatment produces Uttic benefit, but sedatives such as phenobarbitone, may ensbic 
the patient to tolerate the noise better. Division of the eighth nerve often cures the 
tinnitus, but the patient must be warned both that it may fail to do so and that, in 
any case, the operation will produce complete deafness on the side on wluch the 
operation is performed. 

The most prominent symptom which results from lesions of the vestibular nerve 
(as well as from disorders of the labyrinth) is vertigo. The word by derivation raesns 
“ a turning ”, and with vertigo of labyrinthine and vestibular nerve origin there is 
always a sense of rotation, eimer of the surroundings or of the patient himself; tbt 
room may seem to rotate about a vertical or a horizontal axis and there is often a 
disorder of projection so that when the patient falls it seems to him that the floor 
has come up to strike his head. 

It must be noted that the vast majority of patients who complain of glddintss 
or disziness do not suffer from true vertigo. Nearly all those who suffer from fun^ 
tional nervous disturbances complain of what th^ call dizziness, by which they 
mean a momentary sensation of unsteadiness; objectively such a patient is not 
steady and this sensation never causes turn to fall. Patients suffering from generalised 
cerebral arteriosclerosis complain of a similar sensation, as also do those who are 
suffering from the after-effects of head injuries. 

With true vertigo, unless It be minima], nystagmus is always present while 
vertigo is going on. Usually the nystagmus is seen w ith deviation or the eyes towards 
the side of the lesion, but with itriutive lesions of the labyimth, t.g. for a day or two 
after operations on the ear and with labyrinthitis the nystagmus is towards the opposite 
side. 

Tests for vestibular lesions. — 1. Barany’s caloric teat is made by irrigating tte 
external auditory meatus with either hot or cold water or air. With an mtact vcstibuui 
mechanism this causes initafion of the vestibular apparatus with the appearance of 
nystagmus on lateral deviation of the eyes. \Vhen the vestibular mechanism is 
impaired this test fails relatively or completely. 

2. If the patient be rotated either by placing him in a special rotating chair, or 
by turning him round several times in the standing position, lateral conjugate dwation 
oi the eyeshoTjediately after the rotatiowvdM shovi wy^tsgm’as m the opposite ihiecuon 
to the rotation, if the labyrinth on that side is intact. It will not appear if the funedt®^ 
activity of the vestibular mechanism is deficient. 

RECURRENT VERTIGO 

The causes of recurrent vertigo are various. It is necessair in every instance to 
make sure that there ate no indication of disease of the cerebellum, bmin-stem or 
cerebello-pontine angle, but in the great majority of cases the symptom arises ho® 
disease of the labyrinth or vestibular nerve, and the following conditions have been 
identified : (I) Mdniire’s disease, (2) vestibular neuronitis (Dix and Hallpikc/i 
(3) positional vertigo. 
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1. »alNlfeRE*S DISEASE 

Definition . — A maUdy in which paro:^mal attacks of labyrinthine vertigo occur 
at irregular intervals, associated with tinniuis and progressive deafness, and due to 
disease of the labyrinth of a chronic nature. 

Etiology. — Meniere’s original hypothesis was that hxmorrhage into the labjiinth 
was the responsible factor, but this is inherently improbable and lacks pathological 
support. According to Hallpike the essential lesion is a gross distension of the endo- 
lymph system together ivith degenerative changes in Corti’s organ and the presence 
of albuminoid coagula throughout the endolymph spaces. He regards these changes 
as incompatible with an infective origin, and as probably primarily degenerative in 
nature. 

The predpitating causes of the attacks are unknown, and in the absence of precise 
knowledge disturbances of fluid balance, allci^y and migraine have all been incrimin- 
ated 5 in some instances the attacks are associated with diarrhcca. 

Symptoms. — ^The majority of cases are much milder than those described by 
MMiere, and the symptoms may be subject to long remissions. 

In the severe cases of the classical type the attacks set in suddenly xrith a buzzing 
noise in the ears, followed immediately by intense vertigo, both suWective and objec- 
tive. The vertigo may be so severe that the patient feels he is hurl^ to the ground. 
He often falls as if shot but sometimes he has time to assume the sitting or lying 
position, before the vertigo reaches its height. Consciousness may rarely be impaired 
tor a few moments. Spontaneous nystagmus occurs to the side of the lesion, and 
unilateral cerebellar signs on the side of me lesion. The patient becomes nauseated 
and often vomits repeatedly. The skin is pale and covered with a clammy sweat. 
The patient lies perfectly still, and in terror lest the least movement should Sring on 
more vertigo. The duration of the attack is usually between 15 minutes and an hour, 
but the patient may take several hours to recover completely. Sometimes the attach 
are excited by sudden movement, sudi as coughing or sneezing, but they are usually 
without any such antecedent They may occur during sleep, and wake the patient. 
In the milder cases the vertigo is not infrequently present when the patient wakens 
in the morning and becomes apparent to him as soon as he moves. It is not spon- 
taneous but is brought on by movements of the head, and it is also influenced by the 
posture of the head, being worse when the affected ear is on the pillow. The vertigo 
passes off within hif an hour or an hour or two. 

Mimere’s disease is characterised by a slow onset of nerve deafness and by the 
time the first attack of vertigo occurs an impairment of hearing and some tinnitus 
are usually pr«cnt. If the disease is persistent there is a gradual deterioration both 
of vestibular and of auditory function in the affected ear, and in some cases the laby- 
rinth becomes defunct and the attacks cease. 

Diagnosis. — ^This presents no peculiar difficulty for the symptoms are highly 
characteristic, and although variable in degree are usually quite definite in the first 
attack. The rapid disappearance of the vertigo is striking. Vertiginous attacks from 
all other causes must be excluded. In acute cerebellar lesions (including thrombosis 
of the posterior inferior cerebellar artery) the symptoms arc very like those of laby- 
rinthine vertigo, but they are not transitory in a few hours. A careful search of the 
nervous system for signs of organic nervous disease should in every case prevent any 
mistake. Vertiginous attadis due to ejnlepsy rarely cause difficulty in the differential 
diagnosis because the loss of consriousness and probably the convulsive and other 
features of the epileptic attack are apparent. 

Prognosis. — ^Most cases recover perfectly with slight impairment of hearing, or 
have long periods of rerrussion. Some cases, however, go from bad to worse in spite 
of treatment, and progressive deafness ensues with e\'entual disappearance of the 
attacks. 
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TreatmenL — Sedatives have a pronounced palliative effect. The tswt com- 
monly used drug is phenobarbitone, and doses of gr. 4 taken three or four tima 
daily usually bring about prompt ameliotatioo- Bromides in doses of gr. 10 to 15 
three rimes a day ate equally serviceable and Gowers advocated the use of sodhun 
salicylate or aspirin. Other measures include a salt-free diet, careful regubdem of 
the bowel to prevent diarrhtta and the use of anti-histamine drugs. Dimtnhydrioalj 

g ramamine) is believed by some to have a selective action as a sedative cm tte 
(yrinth. 

^Vhen medical treatment falls, surgical measures may give relief, the priDcipd 
operations employed being division of the vestibular nerve, partial remove of the 
membranous labyrinth and total destruction of the labyrinth of one side. 

2. VESTIDOLAR NEURONITIS 

In this condition the cause of the vertigo is believed not to b« in the labyriath, 
but in the neurones of the vestibular nerve. There is no disturbance of hearing. 
In a large proportion of cases there ts an associated infection in the nasal sinuses or 
elsewhere, or the onset is assoaaied with some febrile illness. The disorder affects 
chiefly patients in the age group 30 to SO, without preference for sex. 

The attacks of vertigo arc similar to those of Minitre's disease but ate in gectul 
less severe. , , 

Treatment consists in the administration of phenobarbitone, as for hliniires 
disease, and the removal of any local or general infection which can be discovcKd. 
With these measures the liability to vertigo usually passes off in the course of a few 
months. 

3. POSITIONAL VERTIGO (POSITIONAL NYSTAGMUS) 

In this variety the vertigo always occurs when the head is put in a particular 
position, and in most instances the exciting position is with the head back and some* 
what tilted to one side. Many of the cases arc subsequent to head injury. 

The condition can usually be identiffed by the patient’s complaint that he becomM 
dizCT when he turns lus head (face) upwards, but specialised testa arc necessary to 
connrm the diagnosis. 

Treatment consists, as before, in the use of phenobarbitone, and in most cases 
the symptoms pass oil completely in 3 to 12 moauis. 


THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve involve Joss of taste over the posterior one-third of the 
longue with some unilateral paresis of the pharynx. It is rarely involved alone; 
in association with tJie other nerves taking origin in the neighbourhood, ii rnay be 
affected by tumours of the lateral region of the rneduUa, and by syringomyelia. 

CLOSSOrilABYNCEAL NEURALGIA 

Definition. — A comparatively rare form of neuralgia within the distribatfon of 
the glossopharyngeal nerve. It is strictly comparable with trigeminal neuralgia in 
the quality and severity of the pain, its paroxysmal incidence, the remissions in 
course, its provocation by special stimuli and finally by the absence of any discoverable 
lesion in. or loss of function of, the nerve. 

Etiology. — Nothing is known of its atiology. It is most frequently seen in 
middle-aged or elderly males. A symptomatic neuralgia of the same distribution is 
occasionally found in cases of carcinoma of the tongue in which the growth invades 
the faucial region. 
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Symptoms. — When fully de\’eIopcd, the malady consists in paroxysms of shoot- 
ing pain of great severity in the region of the throat and ear. The exciting stimulus 
is commonly the act of swallowing. But just as in trigeminal neuralgia the pain may 
at first be confined to a single branch of this nerve, so in glossopharyngeal neuralgia, 
the pain may for long be confined to the tympanic brandb, the pain being felt deep 
in the ear. This pain does not spread to the pinna. In other cases, pain in the 
faucial region predominates, the pharyngeal branches being affected. As in tri- 
geminal neuralgia, the patient may enjoy long intervals of freedom from pain. During 
a paroxysm the patient screws up ms face and may hold his head in his hand as 
does the subject of trigeminal neuralgia. 

Diagnosis. — ^The presence of neuralgic pain of great severity, provoked by the 
act of swallowing, and in its general diaracters and behaviour resembling the very 
familiar and characteristic paroxysms of trigeminal neuralgia, but different from 
these in its restriction to the ear and throat, occurring also in the absence of objective 
signs of a lesion of the cranial nerves ; these together are the features which make a 
diagnosis of glossopharyngeal neuralgia possible and easy. 

Treatment. — In the early attacks, me same forms of medication as are used in 
trigeminal neuralgia may be employed. If the pain does not respond to these, then 
surgical measures are called for and the operation usually performed is avulsion of 
the nerve high in the neck. 


THE TENTH OR VAGUS NERVE 

This is a mixed nerve. The motor fibres supply the voluntaty muscles of the 
soft palate (except the tensor palati), pharynx and larynx in conjunction with the 
accessory fibres, and also the non-striped muscles of the respiratory and alimentary 
tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx and 
cesophagus. Its visceral fibres supply the lungs, heart and abdominal viscera. No 
sensibibty seems to be supplied to the abdominal viscera by this nerve, since with 
division of the spinal cord above the offshoot of the splanchnic nerves aU sensibility 
in the abdomen is lost. 


LESIONS OP THE VAGUS 

The important signs of lesion of this nerve and its nuclei are pharyngeal and 
laryngeal paralysis and loss of sensibility. Symptoms indicative of lesions of its 
complicated and mysterious visceral supply are neither well marked nor well under- 
stood, and in unilateral lesions seem to be entirely absent ; they are therefore not 
considered. 

Lesions of the vagus in the medulla are common. Syringomyelia, when affecting 
that region, usually involves the nucleus ambiguus, causing unilateral palsy of palate, 
pharynx and larynx. Thrombosis of the posterior inferior cerebellar artery which 
supplies that region of the medulla contrining the nucleus ambiguus is likely to pro- 
duce vagus paralysis of the same side. Progressive muscular atrophy, in the form 
of progressive bulbar paralysis, may affect its cells. Lesions of the nerve roots often 
occur from tumours of the lateral re^on of the medulla, and growths outside the 
medulla arising from nerve roots or meninges, and here the lesion of the vagus roots 
is associated usually with those of the glossopharyngeal, spinal accessory and hypo- 
glossal. In the neck penetrating woun& and growths may implicate the nerve, and 
in the thorax tumours, particularly aneuiysRis and nen'-gro^v^hs, are apt to cause 
paralysis of the muscles supplied by its recurrent branch. 

Unilateral pharyngeal paralysis . — This is characteristic of all unilateral lesions of 
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the vagus high up. It is rcKignised by the low-lying, motionless palate ajad fise 
loss of sensibility of one side of the pharynx, with lo^ of the pharjngeal reflex on 
that side. There is no impairment whatever of deglutition. WTien the soft palate 
is elevated, as in saying “ Ah 1 it is pulled over to the sound side. 

Dilateral pharyngeal paralytis . — ^This results from nuclear Iraions of the nudnis 
ambiguus on botJi sides, and is also common in diphtheria, polyneuritis, myasiheBu 
gravis and progressive muscular atrophy. The whole palate is low and paretic or 
paralysed, the voice is nasal, there is nasal regurgitation of liquids, the ehe^s cannot 
be forcibly blown out, and there is difficult in pronouncing final “ k" and "g", 
the words “ kici “ and '* egg ” becoming “ kiefa *’ and " cnck ”, 

Tefal unilateral laryngeal paralysit.-^incs the superior laryngeal nerve whidi 
supplies the crico-thyroitf muscle {the chief tensor and adductor of the vocal cords) 
is given off high in the neck from the ganglion of the trunk of the vagus, it folltwis 
that total paralysis of the larynx on one side can only result from a lesion of the 
vagus between the ganglion of the trunk and the nucleus ambiguus in the medalk 
The vocal cord on the paralysed side becomes motionless in the cadaveric position— 
that is, midway between the abduction and adduction. The larynx is insensidw 
on the same side. There is some loss of tone of voice but no stridor. 

Unilalerol abduetor paralysis or Tecurrent laryngeal paralysis. — This occurs fioia 
all lesions of the trurik of the vagus below the ganglion of the trunk, and from lesions 
of the recurrent laryngeal branoi. The vocal cord on the side of paralysis lies cIo« 
to the mid-line; it fails to abduct when the patient takes a deep breath; thweU 
no change of voice, but there may be slight stridor on inspiration- The sensibility 
of the larynx is not affected. _ , 

JStiaJeraf abductor tufafym.—This condition is occasionally seen aa a coroplseatwa 
of thyroidectomy and in malignant disease of the thyroid gUnd. It occurs also iu 
bilateral lesions of the recunent laryngeal nerves in the thorax, which may 
from aneurysm and new-crowths. It is the most dangerous form of laryngeri palsy, 
as the vocal cords cannot oe abducted, and they tend to suck together during inspin* 
tion ; for this reason bilateral abductor paralysis may cause death from asphyxia, 
or necessitate tracheotomy. 


THE ELEVENTH OR SPINAL ACCESSORY NERVE 
This nerve may be caught with the vagus by bteral lesions outside the medulli, 
or by lesions in the region of the jugular foramen ; but it is more often damaged by 
injuries to the neck and by operations for the removal of cervical glands. The spina! 
accessory nerve, as it crosses the posterior triangle of the neck, is very liable to injtuy» 
either from blows or from sudden strains, and most of the isolated trapezius palsies 
are due to local neuritis of the nerve trunk, so arising. 

When the stemomastoid is paral^^ed there is neither complaint by the patient 
of weakness, nor deformity, nor peculiar attitude of the neck, other muscles compen- 
sating for its paralysis. The muscle does not harden when the liead is turned to the 
side opposite to the paralysis, and its reaction to faradism is diminished or lost. _ ^ 
Paralysis of the trapezius, on tlie other hand, causes great disability in raising 
the arm above the horizontal level of the shoulder and also difficulty in shrugging 
the shoulder or approximating the scapula to the middle line behind and therefore 
also in carrying the extended arm backwards. But the only part of the trapezius that 
is completely paralysed by disease of riiC spinal accessory nerve is the highest portion- 
Instead of its normal nearly straight contour, the neck presents on the affected side 
a concave curve, and the difference between the tivo sides is brought out more stroogW 
by a deep inspiration. The other parts of the trapezius are weakened but not paralysed, 
wnce they receive additional iac«vauon from the cervical nerves. In consequence 
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of the weakness the shoulder falls a little, the scapula moves slightly laterally, and by 
the unopposed action of the rhomboids and levator anguli scapula; it is rotated, the 
lower angle moving medially. 


THE TWELFTH OR HYPOGLOSSAL NERVE 

The hypoglossal nerve supplies all the muscles of the tongue, both intrinsic and 
extrinsic. 

A lesion of one hypoglossal nudeus in the medulla gives rise to fibrillation and 
eventual atrophic paralysis of one half of the tongue. When the hypoglossal nerve 
is divided the fibrillation is usually not apparent but the atrophy occurs more quickly 
and there is a loss of faradic exdtability. In either event the tongue becomes sickle- 
shaped with the concavity on the paralysed side. There is little impairment of move- 
ment within the mouth and no defect of articulation, but the tongue turns to the 
paralysed side when protruded. Such hemiatrophy of the tongue occurs in syringo- 
bulbia and in syphilitic conditions ; tumours of the lateral region of the medulla and 
just lateral to it are rarer causes of it. TTie hypoglossal nerve may be severed as a 
result of wounds or operations in the neck. 

Atrophic paralysis of the whole tongue occurs when both hj'poglossal nuclei are 
affected, and is commonly seen in progressive bulbar paralysis. Protrusion of the 
tongue is impossible and articulation is greatly impairea, but this may be partly due 
to other paralyses which are usually associated. 

Upper motor-neurone paralysis of the tongue is not uncommon. A patient 
suffering from motor aphasia is commonly un^le to protrude bis tongue, and in 
bilateral bemipiegia and the condition known as pseudo-bulbar paraij'sis, the tongue 
is in a state of spastic paralysis ; neighbouring parts are similarly affected, and well- 
marked dysarthria and dysphagia are frequent. The tongue appears contracted but 
there is no real wasting and no loss of electrical excitability. 


THE SIGNS OF LOCAL LESIONS WITHIN THE 
SKULL AND BRAIN 

In this chapter we must be content with a brief consideration of the signs and 
symptoms upon which we depend for the localisation of cerebral lesions. We may 
take first the various region of the brain, and secondly, as we have to deal not only 
with lesions within the brain, but also with lesions wthin the skull that may be out- 
side the brain itself, we will consider the symptomatology peculiar to lesions in the 
three cranial fossae. 


THE CEREBRAL HEMISPHERES 

GENERAL LATERALISING SIGNS 

A lesion within or involving one cerebral hemisphere may reveal by the signs it 
produces whether it is right- or left-sided without affording further evidence of its 
localisation. Such signs are unilateral loss or dinunution of the abdominal reflexes, 
Unilateral accentuation of the tendon reflexes, an extensor response or just perceptible 
unilateral paresis of movement of the lower part of the face. Fits starting unilaterally, 
or with turning of the head and eyes to one side may be of similar significance. 
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DISEASES OF THE NERVOUS SYSTEM 


THE FRONTAI. LOBES 

These consist of the portions of the hemispheres anterior to the coronal suld 
(Jissures of Rolando) and thus include the ascending frontal convolutions and the 
portions of the hemispheres anterior to them (the “ prefrontal ” areas). The lesions 
to be met with in the prefrontal areas include tumour, abscess and thrombosis of die 
anterior cerebral arteir, the last named being comparatively rare. 

The syndrome of the anterior cerebral artery consists of a spastic weakness of the 
opposite lower limb, espedally in its distal pari with the appropriate changes in its 
reflexes. Sometimes there is slight weakness of the corresponding arm ■nnich ouj 
be sssodated with forced groping and graspine in the arm on one or both sides. 
The face is seldom affected. Apraxia of riie left arm has been described and then 
may be some drowsiness and mental confusion. 

The syndrome of frontal lobe tumour. — ^The area of the frontal lobes anterior to the 
ascending frontal convolutions (the prefrontal areas) comprises a considerable portion 
of the cerebrum and is frequently the site of tumour formation. The symptoms 
produced vary greatly with the rapidity of growth of the tumour and with othw 
factors imperfectly understood. As a rule, an early, if not the initial symptom, b 
a change in the patient's mental state. He becomes apathetic and laddng in inidadve. 
The association and flow of ideas tend to fail. He sits about idly, lacks attendon 
and becomn indifferent to cleanliness and other aspects of person^ behaviour. He 
is apt to permit the unhindered passage of urine and even of fxets, and to be totally 
insensitive to the embarrassments such conduct nonnally involves. This form of 
“ incontinence " is, in fact, a diagnostic syToptom of great value in frontal lobe 
tumours. Rarely, the patient develops an abnormal facetiousness and euphoria— 
the so-called " Wiizelsucht These early symptoms may gradually give place to a 
profound dementia. 

Movement b often disordered by the development of apraxia and sometimes by 
that of forced groping and grasping whidi, when unilateral, is a useful sign of frontal 
lobe involvement, when bilateral it is of less localising significance and may be met 
with in diffuse degenerative or neoplastic lesions of the hemispheres, and in cases yt 
severe internal hydrocephalus, Such grasping and groping has been shovra to cotuut 
of two components : (i) Volitional grasping movements made by the conscious patient 
when some object is felt by him in his palm, or is seen by him to approach his hand- 
These movements wane and cease when consciousness is failing, or when attenton 
is defective, (ii) A true tonic reflex grasp of any object held in the hand, if this object 
be pulled away in such a manner as to put the flexors of the Angers on the stretcli- 
The flexors tighten as the pull is maintained and their contraction may attain great 
force, such indeed that sometimes the patient can be pulled out of bed by this in- 
voluntary grasp which he is unable voluntaniy to relax. This reflex may persirt 
even after consciousness is lost but is abolished by injection of novoedne into the 
appropriate afferent nerves. Fits ate a common feature of frontal tumours and may 
be generalised from their onse^ or start wtih turning of the head and eyes to the 
opposite side. Attacks of petit-mal arc not uncommon. If the orbital lobule be 
involved there may be unilateral anosmia, or direct pressure on the optic nerve causing 
unilateral failure of vision assodated with primary optic atrophy. Tlu's, when com- 
bined with papiilcedema in the opposite eye has been described as Foster Kennedy* 
syndrome. These symptoms will be former considered in connection with the 
syndrome of the anterior cranial fossa. 

As the tumour expands it is likely to encroach upon the projection pathway frein 
the motor cortex wiUi a resulting contralateral hemiparesis, and when left-sided it 
is commonly associated with a predominantly executive disturbance of speech. 
Tumours in the media] portions of the frontal lobes may come to involve the corpus 
callosum and frequently spread through this structure to the opposite hemisphere. 
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In such cases the patient becomes completely apathetic, silent and immobile, lying 
>vith open eyes, but displaying no initiative of any kind. 

SYNDROMES OF THE CENTRAL REGION (REGION OF THE 
“MOTOR cortex”) 

Hemiplegia is the characteristic symptom of a paralytic lesion in this portion of 
the hemisphere, and the Jacksonian fit that of an irritative lesion. 

The Jacksonian, or focal, fit most commonly originates in the face, thumb or big 
toe, and thence spreads with varying rapidity untU much or all of the corresponding 
side of the body is affected. It may then become generalised. Consciousness is 
commonly preserved in attacks which remain unilateral. Such a fit may be accom- 
panied by conjugate deviation of the head and eyes away from the side of the lesion 
and may be follo^ved by a transienc henuparesis, or in the case of a tumour by a 
progressive and permanent hemiplegia. The hemiparesis resulting from a destructive 
lesion near the surface will affect face, arm or leg predominantly according to the 
site of the lesion. The more deeply this extends into the underlying white matter, 
the more will the weakness affect the whole half body, since the pyramidal fibres 
converge from the cortex towards the capsule. Disturbances of cortical sensibility 
corresponding in distribution to the motor defect are not infrequent and result from 
simultaneous involvement of the neighbouring post-central convolution. 

PARIETAL LOBES 

Irritative lesions in this area may pve rise to focal fits heralded by subjunctive 
sensory disturbance on the opposite side. These are usually described as consisting 
of numbness, tingUi^, or pins and needles, and may spread in an orderly manner to 
other parts of the affected side of the body in the same way as the muscular spasm 
in diswarging lesions of the motor cortex. Destructive lesions in this neighbourhood 
may be marked by a cliaracteristic series of sensory disturbances. These include 
defective localisation of tactile stimuli, defective appreciation of two simultaneous 
contacts (Weber’s cojwass test), defective appreciation of three dimensional space 
{i.e, sire and form). There is, in addition, acfcctive power of differentiating minor 
differences in intensity of painful or thermal stimuli, and a ready fatigue of sensotr 
functions. The simple recognition of such stimuli may be relatively intact. It will 
be seen that the defects in spatial discrimination which result from these modes of 
sensory loss lead to that inability to recognise and identify objects held in the hand, 
or to describe their size, shape or texture which is known as astereognosis. The 
appreciation of movement and of position is apt to be faulty, and some ataxy commonly 
results. Disturbances of attention may also occur on contralateral side of the 
body together with failure of spatial orientation and of recognition of the body image. 
In left-sided lesions there may in addition be disorders of the visual speech function, 
resufting in dyslexia, agraphia and acafeufia. Trophic changes, partic^arfy decrease 
in size of the muscles, may be seen in the periphery of the limbs, and this may be so 
marked as to amount to true muscular wasting. 

OCCIPITAL LOBES 

Lesions of the cuneus and region of the calcarine fissure on the mesial aspect 
of the occipital lobe result in henuanopia of the opposite field, but central vision 
escapes. Gordon Holmes showed that if the lesion is limited above the calcarine 
fissure a quadrantic hemianopia of the lower field results, and if the lesion is below 
the calcarine fissure the quad^tic defect resulting is of the upper field. Since central 
vision is represented at each ocdpital pole, a lesion of either pole causes contralateral. 
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central, homonymous hemianopJe scotomata, vision in the periphery of the field 
temainlng intact. Similarly a bilateral lesion involving both occipital polo will result 
in bilateral central scotomata, and a bilateral lesion of the calcarine region will product 
blindness of both peripheral fields, central vision remaining intact If the lesion 
extends deeply into the occipital lobe so as completely to sever the optic radiation 
to the occipital cortex, complete benuanopia, affecting both the peripheral and central 
parts of the visual fields wul result. The hemianopm resulting from a lesion of the 
occipital lobes have been diaringuished from ritose due to lesions of the optic tracts 
by the fact that in the former rive pupils react to light thrown on to the blind part 
of the field (Wernicke’s hcmianopic pupil phenomenon). To be of practical value 
this test needs to be made with a very narrow pencil of parallel rays to avoid the effects 
of dispe«al of light within the eye. 

On the outer surface of the occipital lobe, a lesion on the left side may sever the 
connections beDveen the visual centres and the speech centres, and so produce word 
blindness. Bilateral lesions in this region may be associated vvith visual disorieatadon. 

Jacksonian attacks are often of great value in the locaUsation of orxipital lobe 
lesions. When the lesion is situated posteriorly these take the form of undifferentiated 
visual hallucinations such as flashes of light or coloured figures. When the lesion 
is situated more anteriorly at the junction of the occipital and temporal lobes the 
visual hallucinations may take the more elaborate form of visions of people, animal* 
Of places. In cither case the hallucinations may be accompanied or followed by « 
transient hemlanopia. 


TEMPORAL LOSES 

The considerable portion of the cortex comprised by the temporal lobes include 
the cortical representation of the functions of smell, taste and nearing and on the 
left side, in normal right<handed persons, the function of speech. 

The uncinate and hippocampi regions of these lobes are the cortical seats fot 
taste and smell, and the localising symptoms which are rarely absent when Imww 
in these regions exist are Jacksonian attacks taking the form of hallucinations of taste 
and smell, nearly always of an unpleasant character. The hallucination is often accom- 
panied or immediately followed by a “ dreamy state " in whi^ the patient may 
experience a feeling of strangeness or of intense familiarity or a panoramic 
events of his past fife. This state of altered consciousness may be accompamed by 
smacking of the lips, or champing of the jaw. The senses of taste and smell are not 
lost from a unilateral lesion of this region since they are bilaterally represented in me 
cerebral hemispheres. Ilecent clinical and elcctro-encephalographic researches indi- 
cate that discharging lesions in the temporal lobes play an important part in epileptic 
automatism and the so-called psychomotor epilepsy. It also seems likely that 
genital or acquired defects in the temporal lobes may be concerned with the behaviom 
disorders of aggressive psychopaths. 

The outer surfaces of the temporal lobes are concerned with hearing. ^ Lesions 
here may result in fits which arc heralded by crude auditory hallucinations, but 
owing to the complete semi-decussation of the auditory path unilateral lesions never 
produce detectable deafness. Bilaterd lesions may, however, produce cortical deame^* 

In right-handed subjects lesions of the left temporal lobe commonly give rise to 
serious msorders of speech function. With lesions situated far forward towards the 
insula the disturbance is predominantly one of spoken speech. With those situated 
in the posterior portion of the lobe the defect is predominantly one of the reception 
of speech. Deeply situated lesions of the temporal lobe commonly produce “ jargon 
aphasia Transitory disturbances of speech may occur in focal attacks originating 
from lesions in this area. 

On account of the wide excursion which riie optic radiation makes into the deep 
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part of tbe temporal lobe in its course frora the thalamus to the calcarine cortex, 
homonymous field defects, especially of die upper quadrants, are very common in 
deep-seated lesions of the temporal lobes. Such lesions may also produce a paresis 
for emotional movements of the opposite half of the face wHch is relatively greater 
than the loss for voluntary movements. The occurrence of incontinence of sphincters 
of a mental type is occasionally seen. 

INTERNAL CAPSULE 

In this region, the chief motor tract k condensed into a small space, and Is situated 
immediately in front of a narrowly localised sensory tract, while not much farther, 
posteriorly, the visual path emerges from the thalamus. L^Ions of this region there- 
fore produce severe and widely spread hemiplegia of the opposite side, often associated 
with hemianjesthesia and not infrequently with hemianopia of the opposite side. 
From the proximity of the thalamus and corpus striatum, there is often involvement 
of these structures in a capsular lesion, with appearance of the characteristic spon- 
taneous involuntary movements and sensory loss. 

THE REGION OF THE FALX CEREBRI 
Lesions of this region are likely to affect both hemispheres equally. Tumoare 
opposite the paracentral lobules may cause bilateral crural monopIe|ia uith disturb- 
ances of cortical sensibility in the feet if the post-central area is involved. Focal 
fits starting in one foot may occur. Disturbances of sphincter control are occasionally 
seen. Tumours arising from the posterior region of the falx may result in bilateral 
hemianopia. Thrombosis of the superior longitudinal sinus may produce wide- 
spread bilateral lesions of the hemispheres, with double hemiplegia in which the face 
and hands axe usually spared. 


BASAL GANGLIA 


OPTIC THALAMUS 

A very characteristic clinical picture results from destruction by thrombosis of 
this structure which is termed the “ thalamic syndrome ” of Dejerine and Roussy; 
there is hemiparesis with spontaneous involuntary movements on the side of the 
body opposite to the damaged hemisphere. The latter may be of the nature of tremor, 
intention tremor, choreic, athetotic, dancing or irregular movements. Most post- 
hemiplegic involuntary movements arc due to a lesion of the thalamus. In addition, 
there is hemian^thesia, often with a characteristic hypersensitivity to painful, 
thermal or oUier stimuli, such as tlc^Jing, rubbing, etc., wWch may produce agonising 
distress. Sometimes spontaneous, constant and unrelievable pain occurs on the 
affected side of the body. Emotional movement of the face may be impaired much 
more than is volitional movement- Tbe thalamic syndrome is not invariably, or even 
commonly, seen when the lesion is a tumour. In such cases the symptom-complex 
varies according to whether the growth primarily arises in the thalamus or invades 
it from its lateral aspect. In the fonner case it arises in the subependymal glia and 
spreads laterally. Such tumours arc characterked by early mental detenoration, 
with conjugate ocular palsies. Sensory changes are absent or only terminal in appear- 
ance. In the case of tumours secondarily invading the thalamus from its lateral 
side, sensory changes of the order described under the “thalamic syndrome*’ of 
Dejerine and Roussy, and by Head and Holmes, are seen. 
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CORPUS STRIATUM 

Little is known with certainty of the gj-mptomatology of focal lesions of the largt 
masses of grey matter which form this structure. TJie syndrome of Parkinsonism 
is associated with degenerative changes in the globus pallidus of both lenticular 
nuclei, but such changes are not confmed to those orwns but involve other areas of 
the cerebral hemisphere as well. The same is true of chorea and athetosis in which 
degenerative cliangcs are conspicuous in the caudate nuclei. However a local lesion, 
usually vascular, in a neighbouring mass of grey matter, the corous subtbalamicum, 
or corpus Luysii, is followed by very violent unilateral choreiform movements on 
the opposite side of the body, the so-called apapleetie eliorea or hcmihallismus. 


THIRD VENTRICLE AND HYPOTHALAMUS 

Lesions occupying this cavity, which are usually neoplastic, may produce symp- 
toms of localising value in addition to those resulting from obsiiuciion of the ceiebro- 
spinal fluid circulation (hydroc^halusV The most important of these are hypM- 
somnia, diabetes insipidus, obesity ana alteration in primary and secondary s^sl 
functions of a more variable character tlian Aose which occur in lesions of the pituit^ 
body. In the case of the not uncommon “ colloid cysts ” of the third ventricle, whica 
hang suspended from its roof by a short pedicle, the symptoms, including the obstruc- 
tive hydrocephalus, may be noticeably intermittent. ^Vherc the posterior end of the 
ventricle is aiffected there may be disturbance of the pupillary light-reflex. 


BRAIN.STEM 

THE MID-BRAIN 

This portion of the brain-stem consists of a small dorsal area, the quadrigemioal 
plate or tectum and a large ventral area, the cerebral peduncles or crura «febn. _ 

At the level of the corpora quadrigemioa the oculo-caatnc nuclei lie on either 
side of tl\e aquedurt of Sylvius, and lower down on either aide of the middle hoe, 
in the floor of the upper part of the fourth ventricle. Lesions of this region cause 
nuclear ophthalmoplegia — that is, paralysis of both eyes in terms of the conjugate 
movements upwards, downwards or laterally. From above downwards, lesions oi 
this column of oculo-motor nuclei will produce reflex iridoplegia, loss of convergence, 
paralysis of upward, downward and lateral movements respectively. , . 

Immediately ventral to tiie third nerve nucleus and decussating below it 1« the 
superior cerebellar peduncles passing to the red nuclei. Involvement of these struc- 
tures causes ataxy of the limbs and trunk. 

A lesion of the tcctal region of the mid-brain produces a characteristic syndrome 
of nuclear ophthalmoplegia with bilateral ataxy, wmch b termed Noiknastl’t ^•naro^ 

In the ventral portion of ihb region of the brain-stem are the crura cerebri tvitn 
the third nerve perforating each crus to emerge on its inner side, and the optic t^ 
running round the crus as it passes back, from the optic c^asma to the lateral geniculate 
body. A lesion of one crus will cause hemiplegia of the opposite side, and partiysia 
of the tiiird nerve on the same Mde. This pathognomonic localising combination is 
known as Weber's syndrome. 

Situated a little more dorsally, a lerion of the crus will produce ophthalmoplegia 
of one eye with tremor and inco-ordinattoa of the opposite limbs. Thb is known 
as Benedikt's ^drome. 

Extension of a lesion outwards from tiie crus may cause tract hembnopia, in which 
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the half fields completely involved and the light reflet lost from the blind fields. 
Interference with the nllct may cause hemianacsthesia on the opposite side. 

POKS AND MEDULLA 

In these regions the motor and sensory tracts, the middle and inferior cerebellar 
peduncles, the cranial nerve nuclei and the outgoing cranial nerves are closely packed 
together, and_ the signs resulting from destruction of these trill be various combina- 
tions of spastic paralj-sis, ata.^’ and sensory loss in the body and limbs — from interfer- 
ence with the long conducting tracts — together with nuclear and peripheral nerve* 
palsies and arucsthesia in the distribution of the cranial nerves. 

If the lesion is unilateral the body and the structures innervated by the cranial 
nerves will be affected on opposite sid^ causing the “ crossed paralyses ” or “ alter- 
nate paralj'ses ” characteristic of lesions of the brain-stem. Of these, fadal palsy 
of lower motor neurone type trilh contralateral hemiplegia is the most frequendy 
encountered, trigeminal palsy and anxsthesia and vagoglossopharyngeal palsy lyjtn 
contralateral hemiplegia being less common. Lesions of the brain-stem below the 
oculo-motor nuclei cause small pupils (pontine myosis) by cutting off those nuclei 
from the spinal cord, whence the tonic dilators of the pupils — the cervical sympathetic 
6)'stcm — emerge. Lesions in the upper part of the pons commonly lead to loss of 
conjugate lateral movement of the eyes. If the connections of the vestibular nerve 
arc in\*olved Intense vertigo may result together with nj'stagmus at rest and on move- 
ment of the eyes. Glycosuria may be met with in lesions in the neighbourhood of 
the fourth ventricle and the respiratory centre may be involved. 

The common lesion involving the medulla is softening of the lateral portion from 
thrombosis of the posterior inferior cerebellar artery or its branches, the so-called 
cerebellar apoplexy (see p. 1440). Owing to the smilness of the brain-stem, lesions 
of an inflimnutory or neoplastic character commonly involve both sides of the struc- 
ture and bilateral symptoms result. 


CEREBELLUM 

When lesions of this structure develop suddenly they arc apt to produce more 
striking disturbances of function tlian when they oevclop gradually, a point which 
it is important to remember when the presence of an abscess or a tumour within 
tJjc cerebellum is suspected. These disturbances are all in the realm of voluntary 
movement and the several diilercnt compwncnts of cerebellar ataxy arc to be regarded 
not so much as special disorders of different cerebellar functions, but as expressions 
of a single disorder, wUcli owe their varying appearance to the varying nature of 
the clinical tests employed. 

Hypotonia . — ^TTiis is particularly marked in acute lesions, but can also be detected 
in those of slow evolution. It shows itself by marked flaeddity and cxtensibiliiy of 
the limb muscles which pennit of undue mobility of the joints and leads to a modifica- 
tion of the normal posture of the limbs and, when marked, to the “ pendular ” form 
of knee jerk. The hypotonia is largely responsible for the svTnptom of dyrnttria. 
If the patient is askea to extend the arm and pick up some object, such as a glass, 
or to touch a fixed point, the limb is shot forward with undue force and may over- 
shoot the mark. Sunilatly the hypotonia may give rise to the rebound phenomenon. 
If the arms be horizontally extended by the patient, and the observer sinartly strikes 
them downwards by a blow on the hand, the arm on the normal side is quickly brought 
to rest in its original position with the mimmum of recoil. On the side of the lesion, 
however, the hand and arm “ bounce ” fredy and may oscillate two or three times 
before being brought to rest 
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DysdiadochokinesU. — ^This name h» been used to describe the slowness, cluma- 
ness and irregularity with which altematiog movements {e.g. pronation-suplnation 
of the forearm) are carried out although the simple movement can be perforntd 
normally. In carrying out this test it is common to see adventitious moveraentsm 
the proximal segments of the limb from disturbance of the normal w-ordinated 
contraction of the adjuvant muscles. To correct this disturbance the patient tends to 
break up complex movements into their several components, which are earned cat 
successively instead of simultaneously — the so-called " movement by numbers 

TremoT. — This is not a resting tremor, but an unsteadiness which deielops duri^ 
movement, and in purposive movements tends to increase m range and sovriw 
as the climax of the movement is reached. It is thus essentially an “intentioii’' 
tremor. 

Similarly if the arms are out-stretched, they may show a tendency to droop, 
which is corrected by a series of jerks which thus gives the form of a tremor. 

Again standing there may be irregular oscillations of the trunk and head— tlie 
so-called " tltubadon “. . . • 

Gait . — In bilateral lesions the gait has a reeling, staggering character and in i^- 
lateral lesions there is a tendency to sway and deviate to%%'ards the side of the I«ioa. 
The disorder may vary in seventy from a slight unsteadiness to a complete iaibillw 
to vralk or stand unaided. There is a tendency to walk with the le^ abooncally 
separated to lessen the tendency to overbalan^ and the feet are brought down irregu- 
larly with a stamp 

5'pewA.— The articulatory musculature shares the inco-ordination of tte other 
voluntarj’ muscles with a resulting characteristic dysarthria. The defect is know 
BS “ scanning " or “ staccato ” speech. It consists of slowness of articulation, and a 
tendency to say each syllable of a word as though It were a separate word, 
rhythm of speech becomes irregular, some syllables being slurred over, others being 
enunciated with almost explosive violence. 

diyitagmu. — Nystagmus is particularly frequent in those lesions of the ceieWto 
which involve its connections with the brain-stem and the neighbouring vesobu™ 
nuclei. In urulateral U<iions there » coarse nystagmus on deviating the eyes to the 
side of the lesioa with a finer and mote rapid movement on deviation away from the 
side of the lesion. In bilateral lesions the nystagmus may be symmetrical and if the 
lesion is confined to the superfida] areas of the cerebellar hemispheres nystagm^ 
may be entirely absent. Rarely — usually after acute lesions such as gunshot nounds 
or operative interference — the phenomenon of “ skew-deviation ” may appear tejop'^' 
arily; the eye on the side of ^e lesion being displaced downwards and inwards, the 
opposite eye upwards and outwards. A slight degree of skew deviation on laioai 
deviation of the ^cs may be seen in deeply seated tumours of the cerebellum. . 

The cerebellum forms part of the non-sensoty afferent nervous system and is 
concerned with the co-ordination of voluntary movement. It is not a sensory organ 
and there is no disturbance of any form of seosibility in cerebellar lesions. 


THE ANTERIOR FOSSA OF THE SKULL 

The lesion most commonly found in this situation is a meningioma arising fm® 
the dural covering of the cribtifonn plate and growing uprvards into the olfactoiy 
groove. The carhest sign is anosmia from pressure on the olfactory bulb and tra^ 
unilateral at first and later often bilateml. Unilateral loss of vision associated wiui 
primary optic atrophy may later be assoCMted with papilloEdema in the opposite eye 
as an expression of the general rise of intracranial tension. Such a tumour gradually 
displaces the overlying frontal lobe and may then give rise to mental deterioration 
and fits, but only in tumours of exceptional ake is a crossed bemiparesis observed. 
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Aneurj’sm of the anterior cerebral or anterior communicating arteries may give 
rise to similar early symptoms, but owing to its limited size papilltedema and the 
remote pressure effects are not seen. 


THE ItfIDDLE FOSSA OF THE SKULL 

A rich variety of lesions may arise in or ia%*3de this fossa, and the syndromes 
vary according to the situation of the lesion. 

The lesions in the mid-line include pituitary adenomata, tumours of the pituitary 
stalk, and meningioma of the sellar diaphragm (parasellar and suprasellar tumours). 
In the lateral parts of the fossa, pasring from mesial to lateral, we have to consider 
lesions in the cavity or walls of the cavernous sinus, and tumours arising from the 
sphenoidal ridge in its middle and outer parts. Finally, reference must be made to 
growths in\'ading the base of the skull and either occluding its foramina and producing 
cranial nerve posies, or actually invading the cranial cavity. Secondary deposits 
of carcinoma and epitheliomata of the naso-pfaarynx axe the common lesions of the 
last-named group. 

REGION OF THE OPTIC CHIASMA AND THE PITUITARY BODY 

The most common lesion in this repon is tumour of the pituitary, usually an 
adenoma. The earliest symptoms of suot a tumour are of an endocrine disturbance 
and s’axy according to the nature of the tumour. If this is composed of eosinophil 
cells acromegaly or gigantism wUl result, whereas if the adenoma is composed of 
indifferent (chromophobe) cells the endocrine disturbance will take the form of hypo- 
pituitarism of which FrQhlich’s dystrophia adiposo-genitalis is the common and 
Lorain's infantilism the rarer type. Basophil adenomata although producing a char- 
acteristic group of endocrine s^ptoms, commonly described as Cushing’s syndrome 
(see p. 516), do not accaio a size suffideot to produce symptoms as space-occupying 
lesions. 

■NVhen a pituitary tumour of whatever kind extends outside the cavity of the 
sella turdca it causes distortion of the optic chiasma and produces one of a variety of 
visual disturbances. The commonest of these is a bitemporal hemianopia, sometimes 
starting as bitemporal paracentral scotomata which gradually increase in size till the 
entire temporal fields are lost. This results from the stretching of the decussating 
fibres of the chiasma derived from the nasal halves of each retina. In other cases, 
if the extension of the tumour is forward, uniocular scotoma, hemianopia or blindness 
may result, while if the extension is badeward homonymous hemianopia may result 
from involvement of the optic tract. It cannot be too strongly eraplmbed that the 
form of the visual field defect in pituitary tumours is determined by the position of 
dr* pressure upoa the pathvray srvd that, while a, biiemptfral heirnanopia 
is the most usual and characteristic defect the others which have been mentioned 
are frequently seen. Primary optic atrophy in the affected eyes is the rule in pituitary 
tumours, and papillmdema is not seen unless, as rarely happens, the tumour has 
attained such a size as to obstruct the third ventricle. 

Meningeal tumours arising from the sellar diaphragm, and aneurysms extending 
backwards from the anterior communicating artery and cystic arachnoiditis may pro- 
duce identical pressure sjTnptoms, but without the endocrine disorders of pituitary 
tumours. ^ 

Cysts derived from vesriges of Rathke’s pouch give rise to endocrine and local 
pressure symptoms comparable to those of primary intra-sellar tumours but in 
addition give rise to papillosdema and internal hydrocephalus from obstruction of the 
third ventricle (see also p. 1403). 
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SYNDROMES OF THE CAVERNOUS SINUS 
The commonest acute lesion of diis <Sttity is thrombosis, usually septic. Of tie 
slowly developing lesions saccular aneurysm of the carotid artery is the most frequent, 
though the cavity may be encroached upon by tumours ori^nating from die mesbl 
end of the sphenoidal ridge. Symptoms consist of paresis of the tJard, fopA and 
sixth cranial nerves often tiding to complete ophthalmoplegia, anssthesia in dt 
distribution of the ophthalmic division of me trigeminus and proptosis of the rone- 
spending eye with oedema of the orbital tissues and conjunctiva from coDgestion of 
tne ophthalmic veins. In rapidly developing lesions unilateral papilledema may 
occur, but in those of slow development unilateral optic atrophy from pressure 02 
the neighbouring optic nerii’e is more often seen. 


SYNDROMES OF THE SPHENOIDAL RIDCB 

The dural sinus, which runs along the sphenoidal ridge (sinus sphenoparietslu), 
is one of the sites of election of the t^clopment of meningiomata. From the point 
of view of localising diagnosis this ridge may be divided into three parts, the inner 
(or clinoidal), the middle and outer. 

A meningioma arising from tl.e toner part gives rise in iu early stages to a syndrome 
similar to that of a lesion of the cavernous sinus. Later symptoms referable to pressuie 
on the temporo-sphenoidal lobe may occur fundnatc fits, personality changes aw 
crossed hemiparesis). PapUlecdema may result from general increase of inttacBRisl 
pressure. 

A meningioma of the middle part of the ridge may remain for long without clw 
localising signs, and radiography and ventriculography may be necessary to estahlisi 
its position. 

At the outer end of the ridge a meningioma may produce as its localising syndrome 
unilateral exophthalmos without squint, some fullness of the ternporal fossa inth 
local tenderness on pressure, speech disturbances if the iesion is left sided, to®thef 
with the general symptoms and signs of raised intracranial tension. The X-ny 
picture usually reveals densification of bone or cs en hyperostosis of a part of the ndge 
and adjoining bone. 


SYNDROMES OF TUB BASE OF THE SKULL 
The characteristic signs of such lesions are palsies of the cranial nerves, often m 
groups anatomically close to one another, without any evidence of intracertbra 
damage or rise in intracranial tension. The common cause is malignant 
cither secondary deposits from remote carcinomata, the lung and breast being the 
most important, or direct invasion from the naso-pharynx. 


THE POSTERIOR FOSSA OF THE SKULL 
Lateral recess . — The angle formed by the posterior surface of the petrous temporal 
bone and the tentorium (ccrebello-pontine angle) is a common situation for 
fibromata which grow usually from the eighth nerve, but occasionally from the fifth 
or seventh. Rarely a meningioma xn^ occupy the same position. Such a tumour 
presses into the lateral lobe of the cerebellum and the side of the pons. A highly 
characteristic clinical picture results, consisting of slowly progressive nerve deafav^ 
and tinnitus, some facial wea^ess, usu^y accompanied by peripheral facial spasm, 
impairment of sensibility in the area of the fifth nerve with diminution or loss of the 
corresponding comeal refles and signs of ipsUateral cerebellar involvement- Such 
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tumours are of slow g:rowth, and headaches and papil/ccdema are often absent or occur 
late in the clinical picture. 


APHASIA AND OTHER DEFECTS OF SPEECH 

Speech is the most highly developed and recently evolved function of the human 
being which is capable of olrect analysis. Of all man’s endowments it is the one 
which marks him off most dearly from his dosest neighbours in the animal ivorld. 
While in its final expression speech consists of sensori-motor activities of many 
mechanisms, each simple in comparison with the whole, its roots strike deeply into 
the texture of the mind and it constitutes the symbolic currency of thought itself ; 
indeed it is doubtful if without speech in this wider sense any but the simplest thoughts 
are possible. So it is that we find that profound disturbances of speech function are 
invariably accompanied fay disorder of the mind. 

Speech in its simplest form is a means of commutucation of thought between 
individuals by the production and perception of sounds, but unlike sight or hearing, 
it is an elastic function, capable of indefinite extension and elaboration both in the 
race and in the individual. We thus find an almost infinite variation between the 
simple language of a primitive people and the highly elaborate language of a dvUised 
race ; between the speech of an uneducated peasant, for whose simple needs a few 
hundred words suffice, and that of a rnaster of prose who may use thousands of words 
to e-Tpress shades of meaning far beyond the scope of an uncultured person ; between 
the speech of a child and that of the same individual grown to matunty. The growth 
of speech proceeds pari poitu with the growth of the mind which employs it for its 
nee^. Furthermore, upon the foundation of the initial s^bolic expression of 
thought in spoken lanmage has been erected in all but primitive races, the further 
edifice of wntten speew in which visual symbols replace those of sound. The evolu- 
tion of speech in the difierent races of mankind is the province of the science of 
philology, but its g^o^vth in the individual in health ana its dissolution in disease 
make up one of the most fascinating and complex chapters of medicine. As would 
be expected in a function of such complexity the disorders of speech arc many and 
varied. At one end of the scale arc disturbances purely psychological in their origin 
such as hysterical mutism ; at the other are those due to the defects of the executive 
structures such as the tongue and larynx, and the neuro-muscular mechanisms which 
control them. To disturbances of this order the term dysarthria is applied. Betivecn 
these extremes lie a group of speech disorders which depend upon physical disturbance 
of the portions of the cerebrum which form the anatomical substratum of the speech 
function and to these the terms aphasia or dysphasia are applied. It is with this 
order of speech disturbance that we are at first concerned. 


APHASIA 

General Considerations. — ^Few subjects have suffered more from attempts at 
over simplification than the study of aphasia. Many attempts have been made by 
the creation of hypothetical “ centres ” cormected with one another by supposedly 
well-defined tracts, to explain the manifold and often apparently conflicting facts 
which may be observed in an aphasic patient. Such diagrammatic analyses have 
been based upon individual cases of aphasia in which particular aspects of speech 
function have been predominately affected and in which post-mortem examination 
has revealed damage to a circumscribed area of the brain. Thus, Broca's centre in 
the cortex of the posterior part of the left third prefrontal convolution was the motor 
centre for spoken speech, while ExHeris centre in a similar position in the second left 
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prefrontal convolution is’as the motor rantre for written language. The " auditory 
word centre ” in which auditory memories of words were stored was in the cona 
of the first and second temporal gyri, while the " visual word centre ” in which visual 
memories for words were impressed vraa m the cortex of the angular gyrus. These 
various centres were connected together by to>and-fro pathways which could be 
separately affected by a lesion. But the attempts to explain the multitudinous and 
varied phenomena which occur in lesions of the speech centre by assuming daman 
to one or other of these hypothetical ** word centres " or to their connecting pathj 
proved highly unsatisfactory, and the validity of such clinico-pathological correbuons 
was usually undermined by the fact that the majority of cases of aphasia result ftom 
vascular lesions in winch multiple areas of disease are present or from tumours of 
wide extent. , 

Clinical observation show-s that as the function of speech in health evolves <u a 
tehole from more simple to more complex by a process of gradual elaboration, so in 
disease it undergoes dissolution as a whole from more complex to more simple. The 
more critically cases of so-called “ pure motor aphasia " or " pure word deafness” 
are examined the mote clear it becomes that, while one particular aspect of spolen 
^eech is particularly affected, the level of speech function as a whole is lowered. 
Furthermore, in a given case of aphasia the defect of function is not constant, but 
may vary widely with the activity of the brain as a whole in response to such 
factors as fatigue, attention, anxiety and the general level of health of the whole 
individual. 

These considerations must constantly be borne in mind in the exanuRation of 
aphasic patients and in our attempts to generalise from such individual observations 
and to obtain a clear understanding of aphasia as a whole. 

Anatomical Considerations. — The function of speech seems to be concerned 
with the left hemisphere of the btain alone in right-handed ptrsora, and this U ex- 
plained by the major potential of the left hemisphere for receptivity and education 
associated with the major use of the right hand through the countW ages of humani^. 
True left-handedness is usually associated with a transfer of the speech funcuon to 
the right hemisphere, but there arc exceptions to this rule. The possibilities of transfw 
of the speech function from the left to the right hendspheje « great during cKildbwd, 
to the extent that no lesion of the speech region of the left hemisphere, bo'\ej^ 
extensive, causes lasting loss of speech in a child under the age of 6 years, provioro 
that sufficient intelligence remains to permit of re-Ieaming. After this age the possi- 
bility of such compensation by the right hemisphere from lesions in the left heim- 
sphere seems gradually to diminish and to occur but little after adult life is reached, 
but even in adult life remarkable exceptions to this rule are seen. Within the left 
hemisphere speech function has as its anatomical substratum a region of the cerebnl 
convolutions having its centre a little behind the middle of the first and second tem- 
poral convolutions. It is limited above by the posterior limits of the Sylvian fissu^, 
occupies probably most of the external convexity of the left temporal lobe, and spreads 
backwards into the supramarginal and angular gyri, while anteriorly it extends fot- 
ward, deep to the Sylvian fissure, over all die convolutions of the insula and to the 
posterior ends of the second and third left frontal gyri. 

This “ speech region of the brain " comprises not only the cortex but also tne 
subcortical w hlte matter which carries the paths of communication between the 
region and other portions of the brain. Posteriorly it receives sn important trart 
from the visual region of the cortex. An intemiption of ffiis tract results in the 
condition known as “ pure word blindness ”, in which the most conspicuous feature 
is an inability to appreciate written speech. Upon its deep aspect the speech rngioR 
of the convolutions receives the temporal projection of fibres conveying auditory 
impressions, and destruction of this system by a lesion undercutting the conyoluuons 
in the centre of the temporal lobe tesulte in serious speech disturbance in which 
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“ word deafness ”, or inability to appreciate spoken language, is the most important 
component. In this same region another set of fibres impinges upon the speech area 
whiM convey the muscular sense impres^ons and other sensory impressions which 
are produced in the movements of articulation, and which are the only guidance 
whiOT the “ deaf mute ” has in the knowledge of t»rrect exeaition of his articulation. 
A lesion deep in the temporal lobe may interrupt both the foregoing paths and so 
isolate the speech region from any appredation of correct execution, with the result 
that spoken language becomes unshapen and degenerates into a voluble jargon or 
“jargon aphasia” which is invariably associated with serious mental deterioration 
and confusion. 

In the anterior half of the speech area a tract of white fibres gathers by degrees, 
and passing forvmrd constitutes the bulk of the ** temporal isthmus ” which joins 
the temporal lappet of the insula to the region beneath the middle and inferior frontal 
convolutions from whence it is connected with the pyramidal path of the left side, 
and by way of the corpus callosum with the pyramidal path of the right side. This 
is the executive outgoing path for speech movements, and a complete lesion of this 
path will result in inability to exteriorise spoken or written speech with relatively 
little impairment of comprehension of speech — the so-called “ pure motor aphasia ” 
or “ pure agraphia ". Wthin the speech area of the brain thus limited, little is 
known of any localisation of function, but it is generally held that there is a gradual 
passing over from receptive functions {appredation of spoken and written language) 
in the posterior regions, to executive functions (exteriorisation of spoken and written 
lanmage) in the anterior regions. 

In 80 far as the phenomena of “ word-blindness ” and “ word-deafness ” as well 
as “motor aphasia” and “agraphia” result from lesions of the speech area, they 
seem to result from lesions of the tracts concerned rather than from damage to the 
cortex itself. Lesions confined to the cortex and sparing the subcortical white matter, 
unless they are extensive, do not give rise to permanent disorder of speech. 

Physiological Considerations. — Within a short time after birth the child begins 
to recognise the nature and uses of some of the objects in the world around it, and 
to express its simple conscious processes by gestures, and it early appreciates the 
" gesture language ” of those around it. The “ mimesis ”, or gesture language, thus 
early impressed and expressed, remains throughout life the most stable, the least 
vulnerable and the longest lasting of the methods of receiving and communicating 
Ideas. Long before it is able to utter any articulate sound, the infant leams to connect 
certain sounds which it hears with certain objects and with certain events, and the 
memories of these auitory patterns first implanted serve by far the most important 
function in the processes and expressions of thought throughout life. Whereas we 
rely upon our visual memories for our remembrance and intelligence in general 
matters almost exclusively, yet as regards speech we rely upon auditory memories to 
a very large extent, and of course those who have never learned to read do so exclus- 
ively. The process of recall, both in silent thought and in speaking, is the ^e^■ival 
of auditory patterns. From the original connection with hearing, the memories of 
speech patterns come to be located in that part of the brain associated wth the 
auditoiy function — in and around the temporm lobe. Later, guided by the auditory 
memories, the child begins to express himself in articulate speech and be does so by 
the revival of auditory memories. 

All living morion is sense-originated, sense-guided and sense-governed, and a 
motor process of itself has no proved conscious concomitant. Our consciousness is 
that of the sensations which accompany the movement, or which result from the 
movement. The knowledge of correct execution so gained fortifies and increases the 
functional stability of the speech area, and is of immense importance in the speech 
function. If it be absent owing to a lesion isolating the speech area on the incoming 
side, speech degenerates into a jargon and soon becomes impossible, just as in tabes 
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the walking becomes irregular from loss of the muscular sense conveyed in the posteriac 
columns, and ultimately standing becomes impossible. 

Wlien at a considerably later age the child learns to read and to write, certain 
visual patterns (letters, words, sentences) become connected w'th certain objects and 
ideas, and become linked on to the already well-established auditory memories of 
speedi. The meaning of the wsual symbols b learned by the child from the meanine 
of the word or pattern spoken, which he already knows well, and the already developed 
au^tory speech function serves as the inatnictor of Uie visual speech function, and 
throughout life remains the more potent, more dominant and less vulnerable function 
of the two. 

Later still, in learning to write, the cluld relics upon his visual memories, and 
as his knowledge of correct execution in writing is largely visual and only in minor 
degree common sensory from the movements of the band in w’riung, it follows that 
the function of exteriorising speech by writing becomes intimateW connected with 
and a part of the visual speech function, and is usually depressed or lost with the 
visual speech function as the result of disease. It will thus be seen that there arc rot 
separate regions of the speech area in which the auditory memories of language and 
the execution of spoken speech on the one hand, and the visual memories of language 
and the execution of written language on the other hand, are represented, but that 
there are four functions intimately coupled in pairs, which have their seat in the same 
anatomical substratum. As has already been pointed out, it is a general prindple 
that when the speech area b damaged the speech function becomes depressed as a 
whole, with the result that function js lost in order of its depth of impression. ^ ^ 

Pathological Considerations. — By far the roost common cause of aphasia, m 
all Its degrees and varieties, is vascular disease. I'lirorabosis accounts for the nujontr 
of these and embolism and hasmorrhage for the minority. Trauma to the 8p«ch 
areas of the left hemisphere may cause a wide range of aphasic dbturbanccs. CcreDru 
tumour b the usual lesion causing aphasia of gradual onset^ and is much the com- 
monest cause of " jargon aphasia ’* for there are few other lesions whi^ camindwrot 
and, therefore, isolate tho temporal convolutions without othenvise interfering with 
their funcUon. 

Left-sided temporal lobe abscesses constantly cause aphasia as one of their early 
symptoms, 

Syoiptoms. — Small lesions of the cortex seldom if ever produce lasting disturb- 
ances of speech, This indicates that within the speech area there b no narrow local- 
isation of cortical function and there must be capacity for compensation for such small 
lesions in the surrounding undamaged cortex. With larger lesions of the cortex, and 
in proportion to their exten^ mutilation of the patterns of speech, slowness of utter^c^ 
inability to find the words (inability to recall), especially nomioals and above all isolated 
nominaJs, occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed stammering. 
Thb condition is at once distingubhable from true jargon aphasia, since the formci 
b slow and halting whereas the latter b facile and voluble. Mbplacement of words 
and the use of wrong words are common and are called “ paraphasia A tendency 
to repeat a word once pronounced b sometimes present and b designated pertewra- 
tion of speech. The same faults occur also in writing, as faulty spelling, misplace- 
ment of letters and words and the use of wrong words. Much defect of general 
intelligence ahvays accompanies severe damage to the speed) area, espedally if com- 
prehension of spoken speech is involved, and this will be readily understood from 
the very large rfile which speech patterns play in the working of thought. Difficulty 
in the recall of words and speech patterns, which has been termed “ verbal amnesia 
or “nominal deficiency", is a characteristic feature of lesions of the speech ar^ 
This difficulty is greater with spontaneous revival than with recall, which b brought 
about by direct sensory stimulation. For example, an aphasic person who b unable 
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spontaneously to utter a word, may repeat the word at once when it is spoken to him, 
when he sees it in uniting or when the corresponding object is shown to him. It is 
important in this connection to bear in mind that we do not speak in the letters of 
the alphabet, nor in the words of our dictionary, but in a running pattern of sound. 
The pattern or context provides the meaning, while the individual words are negligible 
and nave no meaning. The power of the pattern in aiding revival is very great both 
from sequence rhythm and musical quality. As an example, an aphasic who has no 
spontaneous utterance is told to count with his interlocutor. The interlocutor begins 
counting, the aphasic joins in. The interlocutor then stops, but the aphasic continues 
counting, carried by the sequence rhythm. 

The confusional defects of speech function are met with in extensive damage to 
the speech area, and are usual as immediate and transient phenomena in all suddenly 
occurring lesions of the speech area. There is general mental dullness, with varying 
degrees, usually severe, of depression of speech ftinction and much confusion, both 
on the acceptive and expressive sides, when any of these functions remain, and the 
results of the examinatson of the speech faculty are apt to vary very much from 
moment to moment, for attention is very difficult to hold and the patient is easily 
fatigued and bored. Severe degrees of this form of defect may be associated mth 
inability to recognise objects — “ object-blindness and with loss of ability to convey 
ideas by gesture — “ amimia ”. 

Prognosis. — In attempting to estimate the degree of recovery which is likely to 
occur in cases of aphasia, it is necessary 6rst to bear in mind that suddc’ crebral 
injury is apt at first, by the process which has here been described as tunctional 
depression or “ diaschisis ", to cause very wide loss of function, though the lesion 
may not be very extensive. A total aplasia, for example, is ohen the immediate 
result of a lesion of moderate size. Such phenomena last usually not longer than a 
week, and until they have passed off it is impossible to make a definite statement, 
either as to the extent of the lesion or the likely degree of recovery. Speech may be 
regained by two entirely separate processes— either by recovery of function in partly 
damaged and functionally depressed area^ or by compensatory activity in the un- 
damaged portions of tlie brain. The possible recovery of function will depend upon 
the nature of the lesion and upon its extent. It wll be greater when a lesion may 
be judged to be one of pressure rather than of actual destruction, if such pressure be 
removable, as in subdural hsmorrhage, abscess and gumma, and least when widely 
spread arterial disease and a failing heart suggest that the lesion is a thrombosis, or 
when an irrcmo\'3blc tumour is present. The greater the extent of the lesion if it be 
presumably from vascular occlusion, as judged by the associated signs, paralysis, 
anesthesia and hemianopia, the less is the chance for functional restitution, as there 
is then little hope of any useful restoration of the circulation through collaterd vessels. 
In children under the age of 6 years, unilateral lesions produce no permanent speech 
defects, provided sufficient intelligence remains, but even to this rule some important 
striking exceptions have been recorded. tVfien aduft fdc is reached, transftrence 
seems to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration of speech 
funaion. 

Treatment. — The recovery of speedi after a lesion causing dysphasia hss much 
in common with the original acquisition of speech in a child. The preservation of a 
certain degree of intelligence is essential to recovery and the younger the patient ffie 
greater the prospect of a successful outcome. It is an unfortunate fact that the majority 
of cases of dysphasia occur in elderly subjects with arterial disease or in persons with 
infiltrating tumours in whom a gradual deterioration of cerebral function must be 
expected. The most hopeful group are the young adults and children suffering from 
traumatic lesions of the brain or such transient cerebral lesions as subdural hrema- 
tomas, cerebral abscesses, angiomatous malformations and benign tumours. In such 
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cases spontaneous recovery of speech occurs gradually, but it can be accelerated by 
a careful and patient system of re-education at the hands of a speech therapist carried 
out either individually, or in groups. 

Method of Exa^hnation. — In examining a dysphasic person certain prindples 
must be kept constantly in mind. The patient is always anxious and easily alarmed. 
He fatigues readily and Is abnormally emotional and distractable. It thus follows 
that he should be examined in a quiet and physically comfortable environment, 
should be treated with gentleness and should only be examined for short periods 
such as half an hour at any one time. 

It should be remembered that dysphasia, like all manifestations of disordered 
cortical function, varies in severity and quality from hour to hour and almost from 
minute to minute in response to such varied factors as attention, fatigue and general 
bodily well-being. 

It follows that the best record of an examination of a dysphasic patient is an 
objective and factual one, a statement of what the examiner said or did, and what the 
patient said or did in reply. 

Before any detailed investigation is attempted certain facts should be established 
and, when possible, conrirmed from a relative. (1) Is the patient right- or left-handed 
and, if the latter, did he write with the right hand ? (2) What was his state of educa- 
tion as regards reading, writing and knowledge of foreign languages ? (3) Is he deaf ? 
If so, to what extent ? (4) Is fus sight good or bad ? Is there hemianopia ? (5) Can 
he understand pantomime or gesture and express his needs thereby i (6) What is 
his state of consciousness ? (7) To what extent is propositional y>eech preserved 
and to what extent can lie convey a narrative m words ? What defers are evident, 
e.g. perseveration, paraphasia or jargon utterances ? (8) Can he name objects seen, 
both simple and familiar and unfamiuar ? (9) Can he obey spoken commands ? MO) 
Can he select correctly a test object from a number of them in response to the spoken 
word } HI) Can he write spontaneously and to dictation and what mistakes does 
he make ? (12) Can he copy printed or written words i (13) Can he obey written 
commands ? (14) Can he write figures and carry out simple arithmetic calculations ? 
(15) Can he understand the significance of pictures ? (16) Can he draw such simple 
objects as a bicycle, a flower or the fajade of a house. 

Having obtained some insight into the patient’s speech defect in a preliminary 
survey it is essential to assess the degree of mental deterioration (if any) that is present 
by the battery of tests employed to investigate a case of organic dementia since 
dysphasia and global mental deterioration ea» in its way increases and distorts the 
severity of the other. 

Testamentary Capacity. — No rule can be laid down as to the capacity of a 
person suffenng from aphasic speech defects to exercise civil rights and to make a 
will, and each case must be judged upon its merits. The first and all-important 
consideration is the degree of intelligence, and when this is good it is essential for 
such capacity that there should be some mode of cognition and of expression left. 
In cases of uncomplicated executive aphasia dther for spoken or written speech thw 
is complete civil capacity, but when, as usually happens, the two conditions coexist, 
though intelligence and the receptive side of speech may be but little impaired, yet 
the expressive side of speech is reduced to gesture, and extreme difficulty may be met 
in ascertaining the patient’s wishes. Defects in the comprehension of spoken md 
written speech interfere seriously with testamentary capacity and with capacity for 
exercising civil rights. In such cases there is great loss both on the acceptive and 
on the expressive sides of speech, with confurion of memory and impairment of 
intelligence. Most satisfactory results have, however, many times been brought 
about in apparently hopeless cases by careful, sympathetic and repeated procedures, 
in which the properties to be bequeathed and the likely legatees are assemolcd before 
the patient, thus allowing the testator to match the gift with the recipient. The 
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proceedings should be conducted in the presence and under the direction of a physician 
thoroughly conversant with the subject of aphasia. All concerned should bear two 
points in mind, the one being that the wishes of the testator must be paramount, 
and the other that an obviously just will is most difficult to upset in a court of 
law. 


DYSARTHRIA 

The conversion of mentally formulated speech symbols into spoken language 
requires the correct use of several mechanisms, concerned respectively wtn the 
production of the voice by the passage of a stream of air through the aperture between 
the vocal cords and the articulation of words by movements of the lips, tongue, 
palate and jaws. To defects of speech dependant upon disorders of these executive 
processes the term dysarthria is applied. The neuro-muscular mechanisms respon- 
sible for these movements are built upon the same principles as those which control 
other highly co-ordinated voluntary movements, for example those of the hand. 
Impulses originating in the appropriate areas of the cerebral cortex are transmitted 
through the pjTamidal tracts to the lower motor neurones (in the case of speech the 
various bulbar nuclei), and from these a further relay of impulses proceeds through 
the A'arious peripheral nerves to the muscles ojneemed. As in other movements 
the co-ordination of these impulses b draendant upon the simultaneous reception 
of afferent impulses from the muscles and o^ans themselves and upon the activity 
of the cerebellum and other subcortical centres. We thus find that the varieties of 
dysarthria are strictly comparable with the disturbances of voluntary movement 
encountered in the limbs. 

As we have seen, impulses from the executive areas of the speech cortex are trans- 
rrdtted to the lower centres through both pyramidal tracts, and m consequence speech 
disturbances do not result from unilateral lesions of the pyramidal tract in the centrum 
ovale or brain-stem. If, however, both pyramidal tracts are damaged, as commonly 
occurs in diffuse vascular degeneration, double hemiplegia, degenerative lesions of 
the pyramidal system, diplegs, tumours of the brain-stem ana in adranced cases 
of disseminated sclerosis, the characteristic disturbance known as spastic dysarthria 
results. Here the speech is slow, stiff and bboured. Words are squeezed out with 
great effort as if through a rigid mechanism and are poorly formed on account of the 
stiffness and paucity of movement of the lips, tongue and palate. This condition b 
often referred to as " pseudo-bulbar palsy ’ (p. 1443). 

^\^len the lower motor neurones subserving the speech mechanisms are bilaterally 
affected ''flaccid or atrophic dysarthria** results. The speech is slurred, indistinct 
and often slightly nasal. Labbl and dental sounds are especially affected, but the 
laboured character of spastic dysarthria is absent. Atrophic dysarthria is met with in 
lesions of the medulla oblongata of all kinds, in progressive muscular atrophy and In 
multiple lesions of the bulbar nerves such as peripheral neuritis. Spastic and atrophic 
dparthria are characteristically found in combination in those cases of motor neurone 
disease in which both pyramidal and lower motor neurones are undergoing decay. 
Primary weakness of the articubtoiy muscles may result in dy’sarthria. This is met 
with in myasthenia gravb where tlie muscles are subject to excessive fatiguabllity 
and in some cases of myopathy where there may be great weakness of the muscles 
of the Ups and javvs. 

Ataxic dysarthria is most characterbticaUy heard in cerebellar dbeasc especially 
when both sides of the organ, or its afferent and efferent pathways, are damaged 
as in Friedreich’s disease, disseminated sclerosb, cerebellar degeneration and exten- 
sive vascular or neoplastic lesions of the cerebellum and pons. In mild cases speech 
becomes slow, and deUberate with faulty sparing and accentuation of syUables, the 
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so-called " scanning *' or “ staccato” ^)cedi so common in disseminated sderosu. 
When more severe, speech becomes “ explosive ”, some syllables being slurred and 
almost inaudible, others being produced with a gush of uncontrolled sound. This 
coarse form of cerebellar dysarthria is most often met tvith in Friedreich’s disease 
and in acute vascular lesions of the cerebellum and brain-stem. Dysarthria rcsultiiw 
from loss of aiferent impulses f^rom the periphery is rare, but is occasionally met wita 
in severe cases of peripheral neuritis and of tabes. Conditions associated wth in- 
voluntary movements may result in severe speech disturbance. This variety of 
dysarthria is most commonly met with in cases of chorea and athetosis, but may 
occur in other varieties of striatal disease, or as a sequela of encephalitis lethargica. 
In Wilson’s disease (p. 1484) dysarthria results from muscular rigidity and goes on 
to complete anarthria. A very characteristic variety of dysarthria occurs in general 
paresis ; speech is slow and slurred and tremulous and there is a tendency to repeat 
or reverse the order of the syllables in polysyllabic words. A very similar disorder 
may be met with in cases of chronic alcoholism and in some varieties of drug intoxica- 
tion, especially barbiturate poisoning. 


OTHER DEFECTS OF SPEECH 

STAMMERING OR STUTTERING 

A spasmodic defect of articulation leading to a sudden check in the uttetMa 
of words or to a rapid repetition of the consonantal sounds in connection wi^ which 
the dilHcuIty arises. To the trouble of articulation are often added spasmodic move- 
ments of face and head or indeed of any part of the body. 

Except in the rarest instances tius condition is not associated with any structuru 
change in the nervous system, or in the omns of articulation, but it has been observed 
as the end result of a lesion of the speech areas. It occurs with a greater frequency 
than can be attributed to coincidence in naturally left-handed persons who have 
been trained to behave as if they were right-handed. It not infrcoucntly ocoirs in 
more than one member of a fattuiy, but whether this imiilies a hercoitary or environ- 
mental influence is uncertain, as it may equally be acquired by a susceptible subject 
from other members of a child group. The stammerer usually manifests one or 
other of a number of signs of incipient psychoncurotic instability such as abnomm 
timidity and excitability, nocturnal enuresis, night terrors and habit spasms, and 
though these symptoms may recede or disappear with time the stammerer remains 
more liable than normal individuals to develop neurotic manifestations under circum- 
stances of stress. 

The disorder seems to consist of a lowering of the functional stability of the 
executive mechanism of speech by the effect of embarrassment either at a conscious 
or unconscious level. It is begotten of shyness and self-consciousness, and probably 
for this reason is infinitely commoner io boys than in girls, for the latter are 
less liable to self-consciousness. It is never present in infancy or very early ^ild- 
hood but arises at the age when shyness and self-consciousness first manifest them- 
selves. Its onset not uncommonly follows a debilitating illness such as measles, 
diphtheria or whooping cough, and it often appears after a sudden fright, or an 
experience causing severe emotional strain or embarrassment. Indeed it is the 
historical utterance of fright and of those who find themselves suddenly “ infiegranii 
delictu ”. 

Like other manifestations of anxiety in childhood it is more likely to occur m 
homes where there are disturbing factors such as parental discord, favouriu’sm ana 
jealousy, over-indulgence or over-strictness and frequent changes of teachers ana 
surroundings. 
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The stammerer never stammers in the speech of thought nor when talking aloud 
to himself alone, nor at any time when singing, for in the two former cases the embar- 
rassment of self-consciousness is absent, and in the last case the element of rh3fthra 
and music greatly increases the stability and confidence of the function of speech. 
In rebellious cases this element of self-consciousness, as well as the more overt 
evidences of psychological instability, may gradually isappear while the stammer 
remains unaltered as an ineradicable habit 

In articulate speech three muscular mechanisms are concerned : (1) the respira- 
tory mechanism for simplying the blast of air, (2) the larynx for producing the voice 
and (3) the muscles of the lips, tongue, jaw and palate for articulation. For distinct 
speech there must be absolute co-ordination of these mechanisms one with another. 
Consonants are in nearly all cases the source of the difficulty in stammering, and 
while these are buccal sounds, yet some begin with a laryngeal sound, while others 
are purely buccal. The former are termed “ voiced consonants ”, and are B, W, V, 
Zh, Z, Th (as in ” thus ”), D, L, R, G, Y ; and the latter, “ voiceless consonants ”, 
and are P, F, Th (as in ” thin ”), S, Sh, T, K; while N, M and Ng terminal are 
” voiced nasal resonants If one articubtes these consonants it becomes at once 
dear, and it is the presence of the initial laryngeal clement or “ voicing ” which makes 
the difference between B, V, Z, D, G, and P, F, S, T, K, respectively. 

A careful attention to the manner in which the letter sounds are produced b 
absolutely essential in the investigation and treatment of stammering. The difficulty 
occurs most commonly with the explosive consonants, P, B, T, D, G, K, and nearly 
dways where these occur as initial letters— that la, in starting the articulatory mechan- 
ism; and to avoid this difficult}' which arises aiter every pause, most stammerers 
speak in a rapid monotonous fashion. The fault chiefly lies in the direction of ener^ 
to articulation rather than to phonation. The patient held up by hb stammer usually 
remains^ silent, but occasionally having produced the first sound, he continues to 
repeat it — the reduplication stammer, which has been the origin for the names 
stammer ” or ” stutter " by which the malady b kno^vn. Often the patient uses a 
trick or contortion to prevent the stutter or to relieve the feeling of nervous tension 
and embarrassment in consciousness which the defect causes, and these tend to 
become engrafted on him, as (1) associated sounds — whooping, grunting, cro^ving, 
etc. ; (2) habit spasms— contortions of the face, limbs or body, which sometimes 
take a complicated form and exactly resemble the co-ordinated form of tic. 

Prognosis. — ^The majority of the cases tend to a spontaneous cure, and recovery 
b hastened in all cases by systematic treatment. In every class of case the results of 
treatment may come slowly at first, but perseverance will in almost every case bring 
success. 

Treatment. — ^Attention should be paid to conditions of general health, and to 
the mental well-being and satisfaction of the child, with plenty of scope for pleasure 
and for satbfying occupation. When possible, defects in the home and school environ- 
cieQt should be eiimmaCcd. Speech tcaiaingatthchsadsof a trained speech tberspist 
either individually or preferably in spedal classes b invaluable. It is well for the 
patient to speak, read or recite In a large room alone, loudly, slowly and dbtinctly. 
The following system for such exercises b useful : (1) The chest must be kept well 
filled with air. This most important point is often most difficult to the patient. 
(2) He must speak slowly, with a full resonant voice. (3) When he comes to the ord 
on which he tends to stutter, he should raise hb voice and direct hb energies to vocal- 
isation, and not to articulation. If the difficulty be over a voiced consonant, he must 
be directed to voice it firmly. If the consonant over which he stumbles be a voiceless 
one, attention must be directed to the vocalisation of the subsequent vowel sound; 
for instance, in pat ” he must attempt to vocalbe the “ at ”, and he will find little 
difficulty in prefixing “ p ” as the syllable b uttered. (4) Gymnastic and singing 
exerdses are valuable additions to treatment. Should associated movements be 
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present, the speaking exercises may be carried on in front of a mirror, so that the 
patient may see these himself, and endeavour to suppress them. 

The development of confidence and self-reliance is everything in the treatmeftt 
of stammering. The skilled teacher first ^ins the liking, respect and submission 
of his patient. He then assures him that his defect will disappear, and that be can 
cure himself, and demonstrate to him by correcting the faults that he can speak 
normally. In adult stammerers also first place in treatment is to be given to speedi 
re-education. Even prolonged psycboUierapy is seldom effective, although the stam- 
mer may become less pronounced by the lessening of the patient’s state of anxiety 
and the general improvement in mental health. 


APRAXIA 

Definition. — ^A disorder of cerebral function, characterised by inability to per- 
form certain familiar puiposivc movements, in the absence of motor and sensory 
paralysis and ata.xia (Kinnier Wilson). This disorder does not dqiend upon defeefire 
perception (agnosb) nor upon general reduction of intelligence. 

iEtiolo^. — Apraxia may result from both general and local disease of the braia. 
It may be met wiui io general pafalpis of the insane, in cerebral arteriosclerosis and 
in several forms of dementia, and in certain cases of cerebral tumour. It occurs in 
its purest form from local lesions of the brain, and may then be confined to one region 
of the body. It may result from lesions of the posterior part of the prefrontal arw 
of the left side, the so-called “ motor or verbal ” aphasia and agraphia being good 
examples of apraxia of speech and writing respectively, and lesions in this re^on 
may also cause apraxia ol the limbs on one or both sides. Lesions of the anstrioi 
half of tlic corpus callosum have been associated with conspicuous apraxia, as hare 
also bilateral lesions in the posterior parts of the hemispheres. In the latter cues, 
the apraxia is likely to be associated with some degree of lack of recognition of sn 
object, and of its uses (agnosia), and this causes apraxia from a loss of correct compre- 
hension of the act required. Apraxia is sometimes met with in cases of hemiple^ 
in which, notwithstanding the complete recovery of motor and sensory paralysa, 
the performance of familiar acts — from the highest skilled movements, such as the 
fingering of the pianoforte or of the violin, or Sie use of his tools by a craftsman, to 
the simplest act — may be no longer possible. 

Symptoms. — ^The features of the condition may be well demonstrated by the 
consideration of left-sided hemiapraxia. There is neither loss of power npr_Ic« of 
sensibility in the left upper extremity, but in many of these cases there is a diminished 
awareness of the left side of the body. When such a patient is asked to perform some 
familiar act with the right hand, he at once does so correctly, but when ordered to 
perform the same act with the left hand he is unable to do so. Either he luAes 
aimless wandering movements with the left hand, or he may succeed in making 
movements somewhat resembling those required of him, with much slowness and 
clumsiness. Sometimes he may perform some act which is entirely different from 
that required of him, and this phenomenon is called parapraxia. When the apraua 
is partial, the patient may be able to perform some acts and not olhers,_his in^ihV 
usually, but not always, increasing with the complexity of the act required. 9^ * 
may be able sometimes to perform an act in which be commonly faih. Not infre- 
quently such a patient, wearied with the unsuccessful attempts of his left h^d, will 
abruptly perform the act correctly with his right hand, to get rid of it. And he wili 
define hb defect by saying, “ I knmv quite well what you want me to do, but I rannot 
do it”. Spontaneous volitional movement is similaxlv affected, and this leads in- 
variably to a marked loss of imtbtive in the use of the affected limb — the pauent 
will not try to use it. The apraxic patient is often to an astonishing degree unaware 
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of his disability, and frequently becomes consdous of it for the first time when it is 
pointed out to him by another person. 

Diagnosis. — Apraxia may be confused \rith astereognosis, with agnosia and with 
cortical ataxia. A correct conception of the nature of the two former conditions will 
exclude the possibility of error. In cordcal ataxia the patient obeys the word of 
command at once ana succeed more or less avith the act required, the defect being 
clumsiness of execution. The clinical examination of patients for apraxia must 
include — (1) the general psychical condition as regards attention, memory and reason- 
ing ; (2) an inspection of sensor}’ appreciation for defects of simple perception in 
the regions of smell, sight, hearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; defects of 
memory and (3) an examination of executive power for any defects in the movements 
determined by >TSual, auditoty, tactile and kin®sthetic stimuli. "What response does 
the patient make to objects held in front of him or to gestures made to him ? Can 
he imitate movements ? Can he, ^Yhen requested, make simple and purposive move- 
ments, with and witliout the objects in his hands ? When given an object, bow does 
he hold it and use it 1 


AGNOSIA 

In certain conditions of cerebral disease, it is found that each and all of the sensory 
or^ns, when called into play, may fail to arouse an intelligent perception of the 
object exciting them. This inability to recognise the Import of a sensory stimulus 
is called agnosix Those patients who present apraxia and asposia, often show other 
interesting phenomena which are of importance,* these are (I) inattention, (2) defec- 
tive capaaty for retaining recent impressions, (3) lack of initiative and (4) perseveration. 
Agnosia is most commonly assoaated with lesions involving one or both parietal 
lobes. 


THE cerebrospinal FLUID 

The cerebrospinal fluid is the liquid which fills the cerebral ventricles, the sub- 
arachnoid dstems and the general subarachnoid space. It is formed by the choroid 
plexuses of the lateral, third and fourth ventricles and, escaping through the foramina 
of Magcndie and Luschka, passes over the convexities of the brain and through the 
whole extent of the spinal subarachnoid space to be reabsorbed into the venous 
blood-stream through the aradinoid villi, particularly those contained in the Pacchi- 
onian bodies in relation to the sagittal sinus. The predsc method of its formation 
remains undedded; the bulk of available evidence indicates that it is produced by 
a process of dialysis, but certain facts suggest that a process of active secretion may 
also play a part. As regards the great majority of its crystalloid contents, the fluid 
corresponds accurately to a protein-free filtrate of the plasma and varies in composition 
with changes in the drculating blood. Certein crystalloid contents, however, are 
present in a concentration difficult to explain on a theory of pure dialysis. 

The total quantity of the cerebrospinal fluid in a healthy adult varies from 90 
to ISO ml. Its rate of production under natural conditions is unknovra, and is influ- 
enced by the composition of the blood plasma, the capillary pressure in the choroid 
plexus and the permeability of the cells of the plexus, as well as by the pressure of 
the fluid in the ventricles. Although the cerebrospinal fluid does not circulate in 
the sense that the blood circulates, there is a steady flow in health from its site of 
origin in the ventricles to that of its absorption in the arachnoid villi, but the rate of 
this flow under no rmal drcumstances remains unknown. 

44 
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The nonnal ccrebrospiiul fluid is a dear, colourless fluid indistinguishable in 
appearance from water and it fm a rcmaricably constant composidon. As obuined 
by lumbar puncture it contains from 0 to 5 ceils (endothelial cells and lymphocytes) 
per c.mm. Its chemical composition is as follotvs : 

Protein {mainly albumin) . 0-02 to 0 0+ per cent. (20 to 40 mg. per 100 mL). 

Glucose. . . . 0 05 to 009 ,, (50 to 90 mg. per 100 ml.J. 

Chlorides (as NaCl). . 0*72 to O-TS „ (720 to 750 mg. per 100 ml.). 

In health the globulin content is insuflident to give a positive Nonne-Apelt or 

Pandy test. 

LUMBAR PUNCTURE 

The method by which the cerebrospinal fluid is best withdrawn for diagnostic 
or therapeutic purposes Is by lumbar puncture. The patient should lie in ^e left 
lateral position, with the head supported by one pillow and at the same le\xl as the 
lumbar spine. A firm couch or operating uble is to be preferred, and if the opera- 
tion is performed on the patient's bed the introduction of fracture boards under As 
mattress is advisable. Tne patient's back must be in a vertical plane. The knees 
are drawn well up to produce the maximum convexity of the spine, but the aed 
should not be sharply flexed, or pressure measurements tvill be inaOTratc. The 
site of lumbar puncture is the roidhne in the interspace between the third and fourth 
or the fourth and fifth lumbar spines. TTie skin should be anasthctised with local 
anaesthetic, and the lumbar puncture needle should be introduced accurately at r^ht 
angles both to the longitudinal and transverse axes. Pointing the needle evro slightly 
upwards, downwards or towards the side is likely to result in centampadon ol the 
fluid with traces of blood. The whole procedure must be carried out with theutjnon 
attention to asepsb, and the precautions taken should not be less than those necessary 
for a major suipcal operation. The needle thus introduced will be felt to penetntt 
in turn the spinous li^ment and the dura mater, and on withdrawing the stUette the 
fluid will flow freely in the nonnal subject at the rate of about 3 drops a second. ^ In 
the rare cases where lumbar puncture is impossible or inadvisable, cerebrosp^ 
fluid may be obtained either by cisternal puncture or by direct tapping of the cerebral 
ventricles. 

PiossuitE OF THE CEREBROSPINAL Fluid. — ^TT iis Can Only be ascertained by actual 
measurement with a manometer ; estimates based upon the rate of flow arc fallacious. 
When it is necessary to measure the pressure, a three-way needle with nmometer 
attachment should be employed, and before the readings arc t^en the patient must 
be lying relaxed and comortable, with easy respirations. The normal pressure of 
ccrebrospiiral fluid varies from 60 to 150 nun., and will be seen to rise and fall ojer 
a distance of S to 10 mm. with the respiratory movements. Coughing and straiumg 
give rise to an abrupt increase in the pressure of from 30 to 50 mm. A pressure of 
over 150 mm. is evidence of increased intracranial pressure, and reatogs of over 
300 mm. are common in the presence of intracranial tumours, meningitis and 
conditions charaaetised by raised intracranial pressure. the cerebrospum 

pressure is found to be 300 mm. or more, fluid should be withdrawn slowly and in the 
nnnimum quantity necessary for pathological investigation (5 ml.), as the npw 
withdrairal of a large quantity of fluid may result in sudden death from the fonnatjon 
of a medullary pressure-cone or from unonate herniation. . , 

Quecdovstedt’s Phenomenon. — In the normal subject the pressure of the naw 
in the lumbar sac directly reflects the pressure within the cerebral subjiarimoid 
spaces and the ventricles, and any chai^ in the intracranial pressure is immediately 
transmitted through the patent subarachnoid space and causes a change in the Ie>el 
of the fluid in the manometer. This Ibnns the basis of Ae valuable test for patency 
of the subarachnoid space known as Quecicenstedt's test 
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If, wth the lumbar puncture needle and manometer in position, the right jugular 
vein is firmly compressed, an immediate rise in the level of the fluid in the mano- 
meter will be noted in the normal person, the pressure rising rapidly from the normal 
80 to 120 mm. to 300 mm. or more. On releasing the compression of the jugular 
the pressure rapidly returns to its former level. If there is any block in the spinal 
subarachnoid space, such as may be caused by extradural compression, or a spinal 
tumour, or if there is interference with the escape of fluid from the cranial cavity, 
there tviU be no rise in the pressure of the lumbar fluid on jugular compression (com- 
plete block), or a rise of only a few cms. (incomplete block). In the latter case release 
of the jugular compression will be followed by a very slow return of the meniscus to 
the former level or the level may remain unaltered, indicating a ball-valve type of 
obstruction. Again, if the wthdrawal of a small quantity (4 to 8 ml.) of fluid is 
followed by a persistent fall in the pressure of about 50 per cent., there is probably 
obstruction to the normal flow of cerebrospinal fluid. These two tests afford valuable 
evidence of any occlusion of the spinal subarachnoid space. 

Appearance of the Cerebrospinal Fluid. — Any departure from the normal 
watery appearance of the cerebrospinal fluid is readily detected. The fluid may 
be freely blood-stained in cases of recent subarachnoid or cerebral hxmorrhage, or 
of trauma to the brain. In such cases the blood is usually present in large amounts, 
and U intimately mixed with the cerebrospinal fluid in all specimens removed. 
Blood contamination resulting from faulty technique in withdrawing the fluid can 
usually be recognised, as it js usually scanty in amount and varies in intensity in 
different specimens. If the blood has been mixed with the fluid for more than a 
few hours oefore withdrawal, it assumes a slightly orange tint on account of the break- 
down of the blood pigment Such a spedmen if centrifuged or allowed to stand will 
give a bright canaiy-yellow supernatant fluid, a condition known as Xantheehromia. 
In cases punctured several days after a severe subarachnoid hemorrhage, the fluid may 
be thick and brownish-orange in colour. In addition to cases of resolving subarachnoid 
hemorrhage, xanthochromia may be present in cases of long-standing spinal blockage, 
subdural l^monhage, some cases of polyneuritis, and occasionally in cases of cerebral 
tumour. It is often associated with a great increase in protein content of the fluid, 
which may thus undergo spontaneous clotting on withdrawal. 

The combination of xanthochromia %vith greatly increased protein content of the 
cerebrospinal fluid, and evidence of spinal block is knowm as Froin's xyndrome {locula- 
lion syndrome), and is very characteristic of severe spinal compression. 

Turbidity of the cerebrospinal fluid is caused by the presence of a great excess 
of cells, and is thus characteristic of meningius. It may vary in degree from slight 
opalescence to a frankly purulent fluid. 

Increase of Protein Content. — This is of great importance, and occurs in many 
pathological conditions of the central nervous system. As has already been stated. 
It may result from occlusion of the subarachnoid space from any form of spinal 
block. It occurs in all cases of meningitis, whether pyogenic, tuberculous or syphilitic. 
It is one of the earliest changes in the fluid in cases of cerebral abscess. It may be 
found in acute poliomyelitis and most vims diseases of the nervous sj'stem, but it 
is slight or absent in encephalitis lethar^ca. An isobted increase in protein content 
occurs in many cases of intracranial tumour, particularly where the tumour impinges 
upon the surface of the brain or the walls of the ventricles. It may be met with after 
vascular lesions of the brain, even though there has been no escape of blood into the 
subarachnoid space, and also in cases of acute infective polyneuritis. 

Increase in Cell Content. — An increase in the cell count of the cerebrospinal 
fluid is found in almost all inflammatory diseases of the nervous sj’stem. In pyogenic 
meningitis an enormous excess of cells ts the rule, and the ^wst proportion of the cells 
arc polymorphonudear leucocytes. A small number of l)Tnpho<ytes may also be 
present, and the proportion of these gradually increases as recovery takes place. A 
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lympliocytosis is characteristic of tuberculous and syphilitic meningitis, and of most 
virus infections of the nervous system. In tuberculous meningitis a inked cytosis 
often occurs, at first with as high a proportion as 40 per cent, of polymorplionuclear 
cells, but as the disease progresses the proportion of lymphocytes steadily rises uadi 
they represent 90 per cent, or more of the total cell count. A mixed pleocytosis is 
also seen in cases of cerebral and extradural abscess, in sinus thrombosis, and aftet 
extensive cerebral softenings. 

Decrease in Glucose wntent. — ^The glucose content of the cercbro-spinal fluid 
is decreased in varieties of meninritis, particularly in those due to pyogenic organisms, 
in wliich case the fluid commonly fails to reduce Fehling’s solution on boiling. It 
is almost invariably reduced in tuberculous meningitis but only rarely in meningitis 
due to viruses (see p. 1396). It is abo reduml in some cases of neurosyphilis. 

Alteration of Chloride Content. — ^The chloride content of the cerebrospinal 
fluid is lowered in all cases of purulent or tuberculous meningitis, largely as a result 
of the diminution of the plasma eSdotides, whidr occurs in these as in othtt acutt 
febrile illnesses. This change is of particular value in the diagnosb of tuberculous 
meningitb, in which affection leveb as low as 600 to 650 mg. per cent, may be 
found early in tlie disease, in contrast to the relatively normal chloride content 
in the case of other diseases causing a lymphocytic picocytosb. 

An increase in the chloride content as well as that of non-protem nitrogen is found 
in uncmia and other conditions of salt retention. 

Lange's Colloidal Gold Rcaction.— In ncurosyphilis and in some cases of 
disseminated sclerosis, the globulin fraction of the total protein of the cerebrospinal 
fluid increases and may almost equal the albumin fraction. 7'hc high globulin contmt 
gives the fluid a power of prccipiutine colloids from suspension. The estimstioa 
of this power in relation to colloidal gold b the basis of Lange's test. To ID dilutions 
of cerebrospinal fluid (from 1 in 10 to 1 in 10,000) constant amounts of colloidal 
gold are added, and the mixtures allowed to stand for 24 hours. The form of the 
precipitation curves has a differentiating value. Thus in general paralysb the first 
6 dilutions are precipitated (paretic curve), in tabes dors^is, the third and fourth 
dilutions show the maximal precipitation (luetic curve); in meningitis, the sixth to 
eighth dilutions are precipitated (meningitic curve). In disseminated sclerosis the 
combination of negative Wossermann reactions in blood and fluid and a paretic curve 
in the fluid is frequently found. 

Organisms. — The nature of the organbmal content is determined (1) by the 
direct examination of films made from the centrifugahsed fluid, (2) by cultures from 
the fluid and (3) by the inoculation of animab with the fluid. 

The Wasserxlann Reaction. — ^T hb is positive in all conditions of recent syphilitic 
disease impinging upon the meninges, and always in general paralysb. Tbougn often 
positive in tabes, it may be found negative. 


INTRACRANIAL TUMOURS 

Under thb heading are grouped all new formations which encroach upon the 
intracranial space and which produce the familiar pressure symptoms and local 
symptoms of tumour, though some of them are not, strictly speaking, neoplasms. 

Etiology. — ^The brain is one of the commonest seats of new-grov^ in the body. 
Further, new-growth is one of the commonest forms of structural disease of the 
brain — second only in incidence to letions of vascular origin. 

Cerebral tumour may occur at any age, but it is relatively rare in the very young 
and in the very old. There is no sigmficant difference in its incidence in the two 
sexes. The relation between head injoiy and the first symptoms of cerebral tumour 
is one that has often been pointed out, though it b hkdy that in most cases where 
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this relation exists, the blow on the head has simply served to bring a pre-existing 
tumour into symptomatic prominence, by causing either cedema or hemorrhage in 
its substance or vidnity. It must be remembered in this connection that a cerebral 
tumour may exist for a long period without deSnite symptoms. 

Pathology. — ^Thc pathological classification of intracranial tumours has a practical 
importance, for when the nature of a new growth can be determined clinically, some 
idea of its future behaviour can be formed and the surgeon can make his plans to 
meet the problems which each variety of tumour presents. 

The chief varieties of intracranial tumour are as follows : 

Tumour of the brain substance — Glioma. 

Tumour arising in the meninges or nerve sheaths {Neurofib^roma 

Secondary carcinoma and sarcoma. 

Blood vessel tumours. 

Tumour of the pituitary body and stalk. 

Infective granuloma — Tuberculoma, Syphiloma. 

Parasitic and other cysts. 

It is not possible to indicate with predsion the relative incidence of these different 
types of tumour, for the figures available from different institutions must reflect their 
particular circumstances and arc not representative of the population as a whole. 
But it is possible to state that glioma constitutes about 40 per cent, of all intracranial 
tumours and meningeal and pituitaiy tumours together from 20 to 30 per cent. 
Formerly, the inddence of secondary carcinoina was said to be about 6 per cent., 
but recent evidence has indicated that it is much higher and may well be as high as 
20 per cent, of the total. There can be no doubt that as greater predsion in diagnosis 
is reached, tlie frequency of this complication of viscem carcinoma becomes more 
fully recognbed. 

Glioma. — As its name implies, the glioma is a tumour arising in the glial or sup- 
porting tissue of the brain, but within the limits of this term are included groivths 
of vejy varied cytojogical type and modes of growth- Some arc richly cdJuJar, higWy 
>'ascufar and rapidly growing, others are relatively acellular and may be exceedingly 
slow in growth. But they have certain important characteristics in common. They 
originate within the substance of the ner\'ous system and all infiltrate to a greater 
or less extent the surrounding nerve tissue. They are thus invariably locally malignant. 
They do not invade tissue outside the nervous system or cause metastases in other 
parts of the body, though in some, fragments may become detached and be carried 
in the cerebrospinal fluid to distant parts of the subarachnoid space and there con- 
tinue their growlh as dbtinct implantation tumours. Gliomas are prone to undergo 
degeneration and necrosis If this is rapid it may lead to cyst formation ; if it is slow 
it may lead to calcification within the tumour. Hsemorrhages into the substance 
of a glioma are common and the surrounding brain tissue is often cederaafous. Occa- 
sionally gliomas axe multiple. 

Many types of glioma have been described, but these classifications are ephemeral 
and largely artificial, for more than one pathological type may be represented within 
a single tumour and the same tumour may present different features at successive 
periods of its course. But with this reservation it b useful to recognise certain common 
and relatively well-defined clinical and pathological types. 

Astrocytoma b the commonest of all gliomas and b a diffusely infiltrative tumour 
of the white matter which occurs at all ages and in any part of the brain. Its structure 
b relatively uniform and its gro\vth often very slow. The survival period after 
local removal may be long, especially when, as in the cerebellum, a satisfactory excision 
of the surrounding tissue can be achieved. 
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Gltoblastoma muUiforme is a tumour only slightly less common than the astro- 
cytoma but is far more cellular, rapidly growing and varied in its histological appear- 
ance. It is a tumour of the cerebral hemispheres, and although it may occur at sny 
age, is commonest in middle age or later and usually terminate life witMn a year 
of its first symptoms. Because of its invasive nature it is, of all gliomas, the least 
amenable to surgical removal. 

Medulloblastoma is a highly cellular and rapidly growing tumour almost confiiisd 
to the roof of the fourth ventricle and cerebellum. It is commonly found in children 
and is in the form of glioma most often spread by implantation across the subarachnoid 
space. 

Other varieties of glioma are described in rebtion to the ependyma, choroid 
plexus and oligodcndroglia. 

Meningioma or ENQOTrint.tOAtt. — This is a connective tissue tumour whicfi 
growa from the endoUiclial cells of the arachnoid villi particularly where these pene- 
trate the walls of the dural venous sinuses. Meningiomas arc therefore found in 
the neighbourhood of the venous sinuses, especially the superior longitudinal, the 
spheno-parietal, the petrosal and drcular sinuses. They do not invade the brain 
but compress and displace it, and may beoime deeply embedded in it. They may 
infiltrate tlie overlying bone which may become so thicxened that a visible or palpable 
boss is pt«cnt on the surface of the ahull. Mwiingiomas ate highly vascular turnouts, 
and lar^e nutrient vessels may be present in the neighbouring skull and scalp. Calcifi- 
cation m the substance of these tumours is common. 

Neurofibroma. — ^This also is a connective rissuc tumour arising from the sheaths 
of the cranial nerves. The vast majority grow from the sheath of the auditor nerfc 
and constitute the common tumour of the lateral recess— Uie acoustic neuronbroms. 
Occasionally they grow from the fifth or other cranial nerves. The ncurofibrorM 
may be solitary or may appear as part of a generalised neurofibromatosis when it is 
often bilateral on the acoustic nerves. It b a firm, nodular tumour which gradually 
buries itself in the side of the brain-stem and often erodes the bones of the internal 
auditory meatus. It is usually of very slow growth but may undergo necrosis and 
cyst formation. 

Secondary Casctnoma.— As has already been indicated secondary carcinoma is 
probably more common than is generally realised. It is a frequent event in lung 
cancer, which forms the most important source of brain metastases, and it is not 
uncommon for symptoms of secondary involvement of the brain to precede those of 
the primary growth in the lung. 

Indeed in all adult cases presenting the signs and symptoms of intracranial tumour 
the possibility of carcinomatous metastasis should be explored, particularly in a 
patient who is losing weight or deteriorating rapidly. 

Other common sources of metastatic tumours are the breast, prostate and gastro- 
intestinal trart. 

Carcinomatous deposits are commonly blood-bome and multiple, and are liable 
to undergo necrosis and formation and hirmorrhage. 

Rarely they may reach the brain by direct invasion from the naso-pharynx. la 
exceptional cases there may be a diffuse infiltration of the subara^noid spa« with 
carcinoma, and when it occurs atone this “ meningitis cardnomatosa ” may be very 
difficult to diagnose. 

Blood-vessel Tumours. — Tumours and congenital anomalies of the blood-vessels 
are relatively common in the brain compared with other organs. They take two 
prindpal forms; (I) angiomatous malformations consisting cither of arterio-venous 
varices or telangiectases. These arc most often found in the hemispheres but may 
occur in the brain-stem or cecebeUutn. Tli^ inWve the brain dl^sely, particularly 
on its surface, and may present themselves as tumours or as cases of cerebral hjetnor- 
rhage. (2) True angiomatous neoplasms or hsmangioblastomas which commonly 
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occur in the cerebellum and give rise to blood-cysts. They may be associated with 
similar tumours in the retina and may be £umlial — a combination often kno\vn as 
Lindau’s disease. 

Pituitary Tumours. — ^These arise from the glandular elements of the pars 
anterior. They usually take the form of an adenoma and may be composed of any 
of the three types of cell found in this body. 

The conmonest is the chromophobe {neuUophil) adenoma, consisting of a mass 
of neutrophil cells with clear vesicular nuclei lying in masses in a fine connective 
tissue stroma, or occasionally arranged in columns or in a primitive alveolar formation. 
This of tumour is associated with symptoms of hypopituitarism. The less 
^mmon variety is composed chiefly of celk of acidophil type whose cytoplasm con- 
tains acidophil granules of varying sae. This type is assodated \vith the dinical 
picture of acromegaly. Both the foregoing varieties of adenoma commonly attain a 
sufiident size to expand the sella turdca, and to escape from it to cause neighbourhood 
symptoms by involving the optic chiasma or the oculomotor nerves. The rarest tjpe 
of adenoma is that composed of cells containing coarse or fine basophil granules — 
the basophil adenoma assodated with Cushiog°s syndrome. This is a tumour of 
small size which may only be detected by making serial sections and never causes 
expansion of the sella or symptoms of involvement of neighbouring structures. Very 
rarely pituitary adenomata may undergo malignant degeneration, and occasional ex- 
amples of tumours of mixed cell type are met with. 

Another tumour arising in association with the pituitary body is the Rathke pouch, 
or supra-sellar cyst (adamantinoma). This arises from cell rests derived from the 
buccal outgrowth (Rathke’a pouch) from which the anterior lobe of the pituitary Is 
developed. Such tumours are commonly situated above the sella turcica out may be 
partially or wholly intra-sellar. They are partially solid, partially cystic, tumours 
composed of masses of transitional epltheUum lying in a fine connective tissue stroma 
and containing cystic spaces. They frequently undergo degeneration and subsequent 
calcification, andf may reach the size of a golf-ball and so come to protrude far into 
the floor of the third ventricle and obstruct its cavity, so producing a severe degree 
of hydrocephalus. 

Cholesteatomata. — These, sometimes called " mother-of-pearl ” tumours, on 
account of their glistening appearance, are found in connection with the basal meninges. 
Their origin is uncertrin. They are of slow growth, and may run a symptomless 
course. They consist of a greasy, greyish, friable and more or less laminated mass, 
made up of layers of a closely packed mosaic of flat, polygonal cells. The tissue is 
necrotic, and contains no blood-vessels. 

Among the rarer tumours of the brain may be mentioned dermoid tumours, tera- 
tomata, cbordomata, which arise from rests of the anterior end of the primitive noto- 
chord and are found below the base of the brain, lipomata, fibromata, neuromata, 
neuroblastomata, consisting actually of undifferentiated nerve celb, and enchondro- 
mata. 

Cysts. — Cysts of the following varieties may be met with on the surface or in 
the substance of the brain ; (1) Serous cysts of the arachnoid. These may occur as 
part of a diffuse arachnoiditis or may occur alone without any known cause. (2) 
Porencephalic cysts. These commonly result from softening after embolism or throm- 
bosis or severe brain injury in early childhood. They may lose all trace of their 
origin and form thin-walled cavities, containing colourless fluid which often extend 
from the ependyma to the pia-mater and involve the whole thickness of the pallium. 
(3) Cysts derived from tumours — espec^Iy gliomata and secondary caremomata. 
The tumour giving rise to such a cyst may be extremely small and may appear as a 
small nodule in one part of the circumference. Such cysts contain a highly albuminous 
fluid which is often yellow in colour. (4) Blood cysts, which are usu^y derived from 
highly vascular tumouri but may follow trauma or intracerebral haunorrhage from 
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any cause. (5) Cvsts following the breakdown of areas of the brain which have 
become necrotic from vascular occlusion. (6) Cysts of the septum pclludSum. 
(7) Colloid cysts of the third ventricle. (8) Cysts derived from remnants of the de- 
veloping pituitary body and described in connection with pituitary tumours. (9) 
Dermoid cysts. (10) Parasitic cysts, of which the more common is the bladder worm 
of the tapeworm, tjenia solium, which is called, on accoimt of the thickness of its 
wall, cysticercus cellulosre. These are usually multiple, and grow in the folds of the 
pia mater in the depths of the sulci and occasionally in the fourth ventricle. It is 
usual for these cysts to shrink and become caldhed in from 3 to 6 years. Less com- 
monly the hydatid, or cyst of tenia echinococcus, is found. It is usually single, nuj 
reach a large size and present the signs of a slowly growing tumour with eosinophilia. 

Infectious Granulomata. — ^Tuberculomata are more common in the young, 
but they may occur at any age. They are secondary to tuberculosis elsewhere in the 
body. They vary in size from that of a grain of wheat to that of a pigeon’s egg, and 
are more often found in the cerebellum and brain-stem than in the cerebral henu- 
spheres. They may be solitary or multiple. When large, caseation occurs in the 
centre and on section the tumour presents a dry, yello^vish crumbling or even diffluent 
centre, with a greyish-red peripheral growing zone, where are located living tuberde 
bacilli and actively growing tubercles. In old tuberculomata very dense calcificaticn 
may take place iwth the formation of so~caVed “ brain-stones Before theadrent 
of antibiotics the surgical removal of tuberculomata, although readily carried out, 
was associated with so great a risk of fatal tuberculous meningitis that it was best 
avoided. Now this risk can to a great extent be controlled, and surgical removd is 
often the treatment of choice of chronic tuberculomata. 

Syphiloma is to-day a very rare intracranial tumour. It gro^vs most often from 
the meninges and is thus a surface tumour, though it may burrow deeply into the 
brain tissue. It is most commonly found above the tentorium. It is occasionally 
very hard in consistency, and tends in many eases to scar and become obsolete, « 
is sometimes impossible to distinguish this tumour from a tuberculoma without the 
aid of a microscope and the serum reaction- Actinomycetoroa and tumoun from 
other streptothrix infections are also rare. 

Symptoms. — The rates of growth of the different kinds of tumour vary wdely- 
Some cases run their course from onset of symptoms to fatal termination within a 
few weeks, while in others there is evidence of gradual gro^vth over a period of years- 
In the latter group it may be only in the final stage that the true nature of the iUoess 
becomes apparent, and only in retrospect that earlier sj-mptoms assume their real 
significance. This is especially so in the case of those tumours which for months or 
years have manifested their presence only by generalised epileptiform fits. In 7^ 
other cases, an intracranial tumour may remain latent during life, being revealed 
unexpectedly at post-mortem examination. 

Betvveen these two extremes a great variety of symptom-complexes may be pre- 
sented by an intracranial tumour. Thu^ it may first show itself by producing si^s 
of raised intracranial tension alone — that is, by general signs, or by signs of a gradually 
progressive local lesion alone — that is, by focal signs. Whichever of these two elements 
is initially lacking will probably appear later. A third manner in which a tumour 
may first signal its existence is — as has been mentioned — by the occurrence of general- 
ised epileptiform fits in the absence of any other symptoms and signs. In this instancCi 
also, general and focal signs will probably ultimately make their appearance. Aga"*'* 
a sudden onset of symptoms from tucmorituige into a glioma, or from tedema of 
surrounding brain, may usher in the dinical course of a tumour witWn the skull. 

The age of the patient is not without influence in determining the symptomatoIOCT 
and clinim course of a tumour. Thus, in childhood the early appearance of 
raised intracranial tension — that is, of general symptoms, is the rule. This is maiiuy 
due to tlie fact that at this age the tumour is commonly in the fourth ventricle, afl® 
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h thus faNTiurably placed to produce internal hydrocephalus. In elderly persons, on 
the other hand, the picture of a tumour is apt to be blurred, general signs are late in 
development, and focal signs arc indistinct. Possibly the presence of a background 
of cerebral arterial degeneration and its associated cerebral changes are responsible 
for this blurring of clinical outline. It may be supposed that the tumour aoes not 
write its mark upon a clean slate when arterial and cerebral degeneration are already 
present. 

General Manjeistations.— These symptoms arc the result of an increase in 
intracranial pressure and are therefore absent in cases of tumour where the pressure 
remains normal. The degree to which a cerebral tumour causes an increase in intra- 
cranial tension is very %-anable and depends upon a number of factors. The growing 
tumour by its bulk occupies a portion of the available intracranial space, wmch is a 
constant, and, therefore, after displacing cerebrospinal fluid, the tumour causes 
directly a rise in pressure. Many tumours, from tlieir position, interfere wth the 
free flow of fluid through the ventricular system and thus produce an obstructive 
hydrocephalus. This accounts for tlie rapid increase of pressure seen in tumours 
of the cerebellum, mid-brain and third and fourth ventricles. Other tumours may 
interfere with the normal venous return from the hemispheres and so produce tedema 
of the brain tissue with a proportionate increase in its bulk. These different factors 
often rrinforce one another and thus set up a complex vicious drde. This in hrge 
measure explains the undoubted fact that a given tumour of rapid growth gives rise 
to much greater increase in intracranial pressure than does one of similar size and 
position which has des’clopcd slowly. 

The general manifesuuons of increased intracranial pressure consist of the follow- 
ing; papilloedema, headache, tumidng, mental drowsiness and loss of vivacity, 
double vision, alterations in the pulse-rate, blood nressure and respiration, giddiness 
nasal irritation and occasionally generalised convulsion. 

PapillirJma.—Thia is by far the most constantly present of all the general mani- 
festations. Fapillcedema appears to be a stasis cedema of the neis'e-head owing to 
the increased intracranial pressure forcing the cerebm-spinal fluid into the meningeal 
sheath which invests the optic nerve, and into the perivascular spaces which accom- 
pany the central vessels of the ner>’e. The nerve sheath becomes distended, and 
venous stasis occurs. On ophthalmoscopic examination the earliest changes are 
increased redness of the disk, >vith disappearance of the physiological piL As the 
process increases the whole margin of the disk becomes lost It enlarges in area, 
and becomes wsibly swollen and presents the appearance of a mole-hill as seen from 
abo\x. The point of cmc^nce of the vTssel^ at the centre of the disk, becomes 
buried by white exudation, which occurs also all over the disk, and taking a form 
determined by the radiating nerve flbrib, gives the disk the appearance of being 
striated in a radial fashion, like a chiysanthemum. A similar exudate may rupture 
the membrana limitans interna in little droplets at the macula, and coagulating as it 
comes in contact with the vitreous humour, produces the characteristic radially 
arranged macular figure or “ macular fan ”, exactly similar to that seen in ren^ 
disease. The venous congestion of the retina leads to multiple hemorrhages, which 
infiltrate along the radially arranged nerve fibres, and for this reason are flame-shaped. 
With the outpouring of mucdi exudation, the disk becomes white. In the course of 
time the haanorrhages become white flame-shaped scars, the whole disk contracts, 
the swelling disappears, and the disk becomes white, flat and atrophic, and distin- 
guished only from that of primary optic atrophy by the scarred remains of the exudate 
at its edge, producing a fluffy outline like ttot of tom cotton-wool, along the vessels 
and at the centre. In the early stages of papillcedema, even though there be con- 
siderable swelling of the disk, vision is little impaired. As the process increases, 
however, in proportion to the degree of the swellmg, to the amount of exudate and 
to the length of time the papillsdema has lasted, consecutive optic atrophy sets in. 
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vision be<»mes impaired and blindness results. Peripheral constriction of the visual 
fields, large pupil and dlmne^ of vision ate the signs that, if the papUIadenu be not 
speedily relieved, blindness will certainly result. Perfect vision may be retained for 
3 time, even wiA a high degree of papilloedema. So important is papilladema in 
the diagnosis of tumour of the brain, that it is necessary to bear constantly in mind 
all other causes which may give rise to it. 

Papillcedema may occur in certain general intracranial conditions other than 
tumour. (1) In meningitis, as a late sign, rarely before the tenth day, and as many 
cases of meningitis do not last so long, il is diicfly met with in the less acute foma, 
such as tuberculous meningitis. (2) States of arterial hypertension from whatever 
cause but particularly in malignant hypertension in young subjects. (3) Renal 
disease may give a retinal picture of tntense papillcedema, nucular figure and 
hscmoirhages, sometimes quite indistinguishable from that due to tumour. This is 
often seen in the small wWte kidney of young subjects, and sometimes in small red 
kidney, but there is no form of renal aiseasc in which papilledema has not been 
observed. (4) Anemic states of various kinds sometimes give rise to papiUedema. 
As regards groups (3) and (4) it is essential to emphasise the facta that papnicedenia, 
headache and vomiting may occur as a symptom-complex, both in renal aisease and 
in anxmic states. (5) Septicemic conditions, cspecidly infective endocarditis, may 
cause papillmdcma. (6) Lastly, papillcedema has been noted in connection with 
coi^ression of the uppermost part of the cervical cord, and with acute myelitis. 

*nie retinal changes in diabetes are always, and th<»e in renal disease often, 
distinguishable from papillcedema resulting from increased Intncronial pressiue. In 
diabetes the change is essentially a hamonhagic rttinitis due to degeneration of 
vessels, sometimes with waxy-Iooking exudation in rirdnate patches ; and in re:^ 
disease it is often a general esdema of papilla and retina, with hemorrhages and white 
patches far aw-ay from the disk. The papUIcederoa resulting from increased intn* 
cranial pressure is alu-ays bilateral, though it may appear in one eye before the other, 
un!e» there be local pressure upon one optic nerve, which always delays or prevents 
papillsdema appearing in that eye. Otherwise, an earlier commenceioent upon one 
side is of CO localising value. 

Htadache.—-'V\xz sensation may vary from a mere feeling of fullness of the head 
to the most agonising pain. It is more often remittent than continuous, and may be 
absent for long periods together; it often occurs on first 'vaking in the morning of 
after a period of recumbency or stooping. It is rarely localised to any definite region, 
except when the gro^vth actually involves tlie bone, or when pressure has caused 
local thinning of uie bone, when local pain and tenderness on pressure may oci^. 
Usually it is referred indeSnitciy to the frontal or to the occipital or to the vertical 
region. When occipital it may be associated with pain and stiffness of the neck, and 
head retraction. This is due to a general pressure effect, and does not indicate any 
localisation. Headache nuy be entirely absent, even in the presence of severe pspill' 
adema. It may precede the derelopment of papIUcedema even by a long period, or 
iDSQ? be later in its appesraorr. 

Vomiting . — Only hvo-tbirds of all cases of intracnuiial tumour present vomiting 
as a symptom. It rarely occurs in the absence of the two chief signs of increased 
intracramal pressure, papilladema and headache. When the headaches are se'vre, 
it may be associated with much nausea, and the attacks arc often referred to by the 
patient as “ bilious attacks ”. Usually a result of increased pressure, it may be 
directly produced by lesions of the cerebellum, irritation of the vestibular nerve and 
the visual disorientation resulting from ^plopia. As a symptom of imracr^d 
tumour it hardly deserves the cardinal importance which has been assigned to it in 
most descriptions of this disease. 

Loss of vivacity and mental droasinets . — Even when intellectual capadty_ shows 
not the slightest impairment, there is from the first onset of symptoms a loss of vivacity, 
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slight heaviness and an absence of restlessoe^ which is of value in diagnosis. It 
almost unheard of for a tumour patient to suffer from insomnia. As the ^Tnptoras 
crease, so do heaviness and drowsiness, though a perfect but slow cerebration may 
ireist tmtil the latest stages of the disease. 
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Blood preisurey pulse-rale and respiration.— In many cases of intracranial tumour 
of slow groivth these functions remain tmalterecl until the terminal stage of the disease, 
but in cases where there has been an excessive and rapid rise in intracranial pt«sUK, 
e.g. rapidly growing or degenerating tumours, abscess, or extradural and subdural 
hjemorrhages, they may be considerably altered. Fall in the pulse-rate is the most 
constant change and may reach figures around 40 per minute in a person with a 
normal rhythm of 70 to 80 per min. t<ess common is a rise in blood pressure occunliie 
pari passu ivith the fall in pulse-rate. It is most often seen in cases of rapid cerebral 
compression and is characteristic of extradural hicmonhage. Respiration tends to 
be slow and shallow, and when cerebral compression is severe it is often irreplar 
and may become grouped and may show the tvax and wane of movements which 
bears the name of Cheync-Stokes respiration. When the respiratory function is 
depressed the lips and extremities may be t^anosed — a sign of iU-omen in tumour 
cases. 

Giddiness . — ^This symptom is not infrequently reported by patients with in^- 
cranial tumour, particularly if it is situated below the tentorium. It usually consists 
of a feeling of faintness and general unsteadiness, particularly on stooping, but may 
amount to true vertigo. 

Nasal irriiaiion . — ^TTiis curious symptom is seen sufficiently often to make it 
worthy of mention. The cause is quite unknown. 

Convulsions . — As will be stressed later, epileptic fits of all types, indistinguishable 
from those of idiopathic epilepsy, are among the commonest early symptoms of 
tumours originating above the tentorium. Much more rarely they may occur as a 
symptom of general increase in intracranial pressure, particularly m young children 
and in cases where the increase of pressure has been very abrupt. 

Focal Signs.— These have been fully described in the section upon tlie local- 
isation of lesions of the brain, but certain points require ffirther emphasis. Of sH 
the early symptoms of tumours above the tentorium the most common is the occur- 
rence of epileptic fits. These may take the form of focal fits of any kind or may be 
generaliseo, and may precede any other manifestation of intracranial tumour by many 
years. Any person developing fits for the first time after the age of 25 should be 
looked upon as a tumour suspect. Although in all cases of intracranial tumour the 
symptoms and signs of rabed intracranial pressure ultimately make their appearance, 
they may be late in doing so, and m such cases the clinical picture is that of a pro- 
gressive local destruction of brain-tissue. 

In examining cases of intracranial tumour signs may be observed which appear 
to be confiicting or mutually contradictory. In such, it should be remembered that 
symptoms and signs which appear early in the dinical course are of greater localising 
value than those which appear late, and that signs which only make their appearance 
in the presence of a severe rise in intracranial pressure should be treated with great 
reserve. Of these so-called " false localising signs ” the most notorious is the abducem 
paresis seen in most cases of raised intracranial pressure. It probably results from 
shifting of the brain-stem and stretching of the nerve in its course through the sub- 
arachnoid space, and should always be disregarded as a localising sign. To a l«s 
extent the same is true of the third, fifth and seventh pairs of cranial nerves, whose 
functions may show slight impairment in the presence of greatly increased pressure 
without any direct involvement of their fibres in the tumour. On the other hand, 
cranial nerve palsies occurring early in the course of the disease, before there is any 
increase in intracranial tension, may be valuable evidence of direct involvement of 
these nerv’es, either in the brain-stem or in their courses through the subarachnoid 
space or foramina of exit. 

The presence of papillcedema may considerably modify the localising informa- 
tion to be obtained through the function of vision. Blindness will naturally destroy 
all information which might have been obtained from an examination of the visual 
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fields, and wll, in addition, give rise to dilated pupils, inactive to light. Less severe 
decrees of papiliccdema may give rise to irregular constrictions of the fields of vision, 
which may easily be mistaken for an incomplete bitemporal or horaonyous hemianopia. 
U'hen intracranial hypertension is severe, particularly in the case of posterior fossa 
tumours, a considerable degree of deafness may be present due to congestion of the 
structures of the internal ear on one or both sicks. 

Proptosis is by no means uncommon in tumours of rapid growth or in the presence 
of rapidly developing internal hydrocephalus. It is caused by venous congestion 
of the orbital contents, and may be more marked on one side than on the other. In 
women, amenorrheea may occur in cases with tumours elsewhere than in the neigh- 
bourhood of the pituitary body. It is particularly common in mid-cerebellar tumours 
causing severe hydrocephalus. 

Espedal mention may be made of tumours of the pituitary body and stalk. Their 
signs consist of a combination of endocrine disturbance and symptoms due to damage 
of surrounding nerve structures, and have been described in a previous section, but 
since the tumours in thb neighbourhood have their own typical symptom-complexes, 
the table, as shoum on p. 1387, may be useful in differentiating them. 

Diagnosis. — The differential diagnosis of intracranial tumour has to be made 
from (1) other conditions causing papdlcedema, (2) other conditions causing headache 
and (3) other local lesions causing symptoms and signs of local diseases of the brain. 

Renal disease, arterial hypertension, cerebral syphilis and rarely encephalitis may 
be characterised by all three groups of symptoms, and so present peculiar difficulty 
and should be considered in every case of suspected cerebral tumour. Cerebri 
abscess is in a special category, since it is a tumour in the wider sense of an expanding 
intracranial lesion, and so shares all the general and local features of tumour. Abscesses 
nearly always follow obvious suppuration elsewhere, especially in the middle ear or 
nasal sinuses or in the thorrr, but they may be latent for long periods. Their onset 
is insidious but usually more rapid than in the case of tumour, and general signs, 
such as low fever, a to-vic appearance and changes tn the cerebro-spinal fiuid, are 
present (see p. 1405). Other causes of obstructive internal hydrocephalus may closely 
simulate tumour ; of these chronic arachnoiditis, stenosis of the aqueduct of Sylvius, 
and syphilitic or other forms of chronic basal meningitis may be mentioned. Saccular 
aneurysms of the larger cerebral blood vessels may be mistaken for tumours with 
disastrous results. 

The diagnosis of intracranial tumour b not complete when a decision is reached 
that such a lesion is present within the skull ; it is necessary to localise its position 
and if possible to deternune its nature. This topographical and pathological diagnosis 
calls for a skilful evaluation of the \'arious symptoms and signs against the back- 
ground of the patient’s history. Careful examination of the skull should never be 
Omitted. This may reveal asymmetry of contour, thickening of bone, dilated blood 
vessels or areas of tenderness or altered percussion note, which may give valuable 
information. Auscultation may reveal an audible bruit. In experienced hands this 
purely clinical approach gives results of considerable precision in many cases, but 
there will always be a number of cases in which a complete diagnosis cannot be 
reached by purely clinical methods. In the majority of these it wiU be evident that 
a tumour is present, but the evidence will be insufficient to determine its position 
and nature. In a minority a local lesion may be diagnosed with certainty, but there 
may be doubt whether it is a tumour or some other destructive lesion. In either 
case recourse has to be made to instrumental aid. Radiographs of the skull may give 
valuable assistance. These may show changes indicative of long-standing increased 
intracranial pressure, areas of local absotyibon of bone, abnonr^ vascular channels 
or areas of abnormal calcification. Examination of the cerebro-spinal fluid may give 
valuable information but it should be practised with caution if there is reason to 
suspect much increase in. intracranial bressure, and should be avoided in the presence 
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of more than a trace of papillcEdema. Manometry may establish the presence or 
absence of raised intracranial pressure and analysis of the fluid may throw importint 
light upon the nature of the pathological process in the brain. But the roost important 
accessory metliods of diagnosis are ventriculography and angiography. Ventriculo- 
graphy is a purely surgical procedure and should only be carried out by an experiweed 
neuro-surgeon under circumstances in wUch it is possible to proceed forthwith to t 
major cerebral operation, if this should prove neccssaw. By ventriculography, not 
only can the localisation of a tumour, tn many cases, be established tvith accuracy, 
but its extent con be defined, thus enabling the surgeon to plan his operation to the 
best advantage. Further, a number of cases can be demonstrated to be inoperable, 
thus sparing the patient the discomfort of a fruitless exploration. As experience 
and sV^ in ventriculography increase it becomes increasingly obvious that in vny 
few cases can this investigation be wisely omitted before an attempt is made to remoTc 
a brain tumour. Cerebral angiography, by which radiographs of the cerebral blood 
vessels are taken while they are mled with an opaque substance, has a more limiced 
but increasing value in the investigation of tumours of the cerebral hemispheres, and 
b now almost essential in cases of vascular tumours and suspected aneurysms. In 
some cases the electro-encephalogram may afford evidence of localising value. 

Course and Prognosis. — An intracranial tumour usually cause increasing symp- 
toms, which progress with exacerbations and remissions until papillcedema ends m 
blindness and until the pathological intracranial condition becomes ucoropadble 
^vith even a vegetative existence. Death usually come in one of two waj^s. More 
commonly the patient sinks gradually into stupor and from this into deepening coma, 
in which he dies from h^osiatic broncho-pneumonia. In a minority of eases deadi 
occurs suddenly by an aorupt cessation of respiration. The patient becomes^ deeply 
cyanosed, for the heart continues to beat for many minutes after respiration w 
failed, and in such a condition the patient may be kept alive for hours by artificial 
respiration. This mode of death is most common when the increase of intracranial 
pressure has been great and of rapid devdopment, as occurs in many posterior fo^ 
tumoun. It is attributable to the failure of the medullary centres from the foroDg 
of the cerebellum and brain-stem down into the foramen magnum, or from pressure 
exerted on the mid-brain by hembtion of the uncus through the indsura of the 
tentorium. This accident may readily be precipitated by withdrawal of cerebro- 
spinal fluid by the lumbar route, and it Is for this reason that great caution should be 
exerdsed in performing this operation on patients with high intracranial pressur^ 
Occasionally a turnout may become obsolete. A tuberculoma may heal, and ulu- 
mately become caldfled and a glioma may degenerate or cease to grow, but these 
events are too rare to be considered within the bounds of practical perspective. ^ The 
average duration of cases not operated upon rarely exceeds a year after diagnosis has 
become certain. 

Treatment. — ^The natural termination of a case of intracranial tumour is death, 
and the ideal of treatment must be the successful removal of the gfo^nh by surgical 
operation. Failing this, and it is frequently impossible, all that can be hoped for 
is the relief of headache and sickness, and debying of blindness. 

In respect of the radical, surgical treatment of tumours, it wll be remembered 
that probably more than half of the cases (if we include glioma and secondary caro- 
noma) arc infiltrative tumours in the brain-substance and thus not amenable to com- 
plete removal. In such, it is clearly improper to carry out mutilating operation* 
which can at best only serve to prolong for a time a life which is a burden ^th to 
the patient and his relatives. On the other hand, signal successes can be obtained in 
the case of meningiomas, tumours of the auditory nerve and the pituitary body and 
some cystic astrocytomas, particularly of the cerebellum. It Avill therefore be seen 
how important it is to be able to determine with some precision the nature of 
tumour present in any given case. When is not possible, an exploratory operatioo 
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is often justified. But it would be a mistake to suppose that surgical intervention 
b a matter of routine in eve^ case in which intracranial tumour is diagnosed. Each 
case must be considered on its merits. 

Failing the possibility of a successful removal, the palliative operation of decom- 
pression may be needed to relieve the symptoms caused by rabed intracranial tension. 
This consists of the free removal of bone, and the inebing of the dura mater over the 
region of the tumour. For brain-stem tumours decompression b not only useless 
but also dangerous. 

In cases in which complete removal has proved impossible deep X-ray therapy 
may be employed. The results are very variable. Some twes of tumour, notably 
the mcdullablastoma, respond very favourably at the time, but usually recur after 
an interval which grows longer decade by decade as radiotherapeutic technique 
improves. A survival period of 10 years or more is now not uncommon. The 
response in the case of astrocytomas and glioblastomas is much less predictable but, 
on the whole, U dbappointing, and when improvement occurs it b short-lived. 

Relief of presture by dehydration . — ^There are circumstances in which it may be 
desirable and necessary to reduce the brain volume and the intracranial pressure; 
for example, to relieve pressure headache, to avert impending conu or death, to 
render the patient capable of co-operadng in his examination and thus facilitating a 
localising dlagnosb, and finally to make surgical procedures more easy. Thb may 
be achieved by administering hypertonic solutions. In the ordinary case, the rectal 
injection of from 2 to 3 oz. of magnesium sulphate dissolved in 8 oz. of water may 
be tried. But for a very rapid effect, intravenous injection of from 50 to 75 ml. 
of a SO per cent, solution of dextrose or sucrose or of a 15 per cent, solution of sodium 
chloride, is effective. It should be remembered that when the effect of such medical 
decompression ” has vvom off the symptoms of raised intracranial pressure are apt 
to reassert themselves irith increased severity. These methods should therefore only 
be employed with restraint when there is only a short time to be tided over before 
surdem relief b available. Pain and vomiting may be relieved \vith the various 
analgesics of the coal-tar series. Atorphine should not be used as it is followed by 
grave depression of respiration. Codeine phosphate b a valuable analgesic which b 
relatively free from thb disadvantage. 


MENINGITIS 

Definition. — The inflammatory processes to which we apply the name of menin- 
gitis are infective in ori^, and usually have their seat in the leptomeninges — the 
pia-arachnoid. A true inffammatoiy lesion of the dura mater, that U, pachymeningitis, 
is much less common, and b usually a localbed process due to the direct spread of 
infection from adjacent bone. 

Acute leptomeningitb, on the other hand, b usually generalised, and even when 
it arises from a local focus of infection it spreads rapidly throughout the subarachnoid 
space, thb spread being facilitated by the cerebro-spinal fluid and also bv the negligible 
bactericidal potency of this fluid. Further, the inflammation not only produces its 
characterbtic changes in the pia-arachnoid, but abo greatly changes the composition 
of the cerebro-spinal fluid. These changes may be said to reflect with considerable 
accuracy the nature and cause of the meningitis, and thus it b that the examination 
of this fluid has so great a diagnostic value. Acute leptomeningitb may result from 
invasion of the leptomerdnges by arganbms carried in the blood-stream, as occurs in 
sepdexemic conditions, meningococ^ meningitis, tuberculous meningitis and many 
cases of pneumococcal meningitis. Altemativdy the organism may reach the meninges 
by direct spread from a neighbouring focus of infection, of which suppuration in the 
middle ear and nrciit sinuses, infections of the scalp, skull, face and eye, and cerebral 
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abscesses are tlie most common. It may also gain direct access by penetrating wounds 
of the head and as a complication of fiactuie trf the base of the skull. 

Pachymeningitis may be cranial or spinal, and is usually secondary to either 
syphilis, tuberculous disease of bone, or mtddle-ear suppuration. The condidoa 
formerly known as “ pachymeningitis hamtorrhagica interna ” is now r^rded ss 
traumatic and not inflammatory in origin, and is described under the heading of 
chronic subdural hicraatoma (see p. 1450). 

The fine infiltration of the pia-arachnoid by the cells of secondary carcinoma, of 
gUoma, or sarcoma has been spoken of as a meningitis, but although such an ioEltra* 
tion may give rise to sjTnptoms resembling those of a true merungitis, the term is 
not strictly accurate, though it is well to bear in mind that this form of new-grawth 
does occur and give a picture of meningeal irritadon. 

The most useful dassification of the varieties of meningitis is according to the 
nature of the micro-organism producing the inflammation, namely ; (1) hleniogO' 
coccal Meningitis; (2) Pneumococcal Meningitis; (3) Pyogenic Mcninptis; (4) 
Tuberculous Meningitis ; (S) Benign Ly-mphocylic Meningitis ; (6) Syphilitic Menin- 
gitis and (7) Other Forms ot Meningitis. 

(1) MENINGOCOCCAL AIENINOITIS (see p. 54) 

(2) PNEUMOCOCCAL MENINGITIS 

Etiology. — Pneumococcal infection of the meninges roost commonly fbllws 
upon a similar infection elsewhere in the body, cropyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdominal infection, abscess and 
joint infection are less common. In one-third of the cases, liowever, the meningeal 
Infection is primary. The characteristics of the cerebro-spinal fluid are that it is 
purulent and sometimes so thick that it will not flow through tne needle. It is greenish- 
yellow in colour, contains a large amount of albumin and multitudinous polymorpho- 
nuclear cells, among which the characteristic pneumococcus is found. In fulwnant, 
rapidly fatal cases me fluid may be turbid from the presence of pneumococci alose, 
no reaction in the form of pleocytosb bring present. The disease may occur at any 
age. It is sometimes a terminal event of a pneumococcal infection e)se^vhere, uo 
passes almost unnoticed, or is discovered only at the autopsy. Meningitis which 
foUerws operations upon the nose and disease of the nasal bones is usually of the 
pneumococcal variety. 

Pathology. — ^Thc surface of the brain and spinal cord is highly characteristic. 
Usually the whole surface of the vertex and of the base is covered %vith a thi^, 
tenacious, grcenbh-yellow pus, which is contained in the meshes of the arachnoid, 
and between this and the dura. The ventricles often contain pus. A siroilar exuda- 
tion b found upon the spinal cord, more especially upon the dorsal aspect, and in 
the cervital and lumbo-sacral regions. The major affection of the vertex of the brain 
is the peculiarity of this disease, and only in the rarest cases is the base alone affected. 
The exudation b characterised by a greater amount of fibrin than in oriicr forms of 
meningitis. 

Symptoms. — ^The symptoms are those which are common to all forms of menin- 
gitis. Some of the cases are vndbtinguisbable symptomatically from those of tuber- 
culous meningitis. Others run a ve^ rapid course, and present few features other 
than headache, vomiting and pyrexia, with a rapidly onroming and ijuicldy btri 
coma. In others again, the meningeal symptoms are concealed in the terminal asthenia 
of a previously cxbtmg pneumococcal infectwn cbewhere, such as empyema, purulent 
pericarditb or peritonitis. 

Diagnosis. — ^Thb rests upon the presence of signs of meningitb, or the existence 
of coma alone, together with a cerebrospinal fluid which b purulent from the presence 
of polymorphonuclear leucocytes, and the finding of pneumococci in the fluid. 
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Prognosis and Treatment. — In the past, pneumococcal meningitis was uniformly 
fatal. Occasional rcovcry was later rqratted as a result of treatment with pneumo- 
coccal antisera. 

The introduction of sulphonamide therapy led to a marked improvement in the 
outlook, and the use of penicillin has completely changed the prognosis in this grave 
disorder in which the mortality should not now be more than 10 to 20 per cent, if 
treatment is initiated immediately. According to Honor Smith and her co-workers, 
peiucillin should be administered Intrathecally by the lumbar route in doses of 8000 
to 16,000 units 12-hourly for the first 2 days and thereafter 24-hourIy for a further 
3 days. This should be combined with intramuscular administration of 120,000 units 
of penicillin daily and with sulphadiaane by mouth, an initial dose of 4 g. being 
followed by 2 g. 4-hourIy for several days after the fever has settled. Adverse re- 
actions have been reported in cases where more than 20,000 units of penicillin w’cre 
administered intrathecally in one dose. Blockage of the cerebral or spinal subarachnoid 
space by the accumulation of organising purulent lymph may necessitate the giving 
of penicillin by the cisternal or ventricubr routes. 

More recently, favourable results have followed the use of penicillin alone, in 
massive doses intramuscularly, 2,000,000 units every 2 hours, none being given 
intrathecally. 


(3) PYOGENIC MENINGITIS 

Apart from racrungococcal and pneumococcal infections, suppurative meningitis 
may result from the invasion of the meninges by staphylococci, streptococci, gono- 
ooed, //. influersa, coliform badlU, B. anthraeit and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. They 
may result in young children from septic conditions of the umbilicus and from infec- 
tions of the akin. Usually they arc aue to extension of an infection from structures 
adjacent to the meninges, and follow disease of cranial and spinal bones, especially 
cariM in the middle ear, erysipelas and other infections of the scalp, wounds of the 
meninges, espedally bullet wounds, rupture of intracranial abscess and they may 
occur rn the course of a general septicemia. 

Pathology. — ^The pathology of these conditions does not materially differ from 
that of pneumococcal meningitis. In all cases the exudation is purulent, and in the 
meningitis due to B. anthracu it is of a red colour, due to concomitant blood effusion. 
The cerebro-spinal fluid contains large numbers of polymorphonuclear leucocytes, 
together with the micro-organism responsible for each variety. Suppurative menin- 
gitis resulting from bone disease and from wounds of the meninges may be localised 
by the formation of meningeal adhesions, and an intrameningeal abscess may result. 
Such an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the rftiddle car. 

The clinical aspect is that common to all forms of acute meningitis, high pyrexia, 
rigors and delirium being conspicuous. The course is rapid, and, before the intro- 
duction of modem chemotherapy, led to an almost invariably fatal termination. In 
the localised form where drainage can be ensured and extension of the infection 
prevented, recovery should take place. 

Diagnosis. — ^This depends upon the presence of the clinical signs of meningitis 
and of a cerebro-spinal fluid contaimng polymoqihonuclear leucocytes in large quanti- 
ties, and upon the recogmtion in this fluid of the several micro-organisms responsible, 
by microscopic examination and culture. The recognition of H. injlutnsa requires 
that culture should be made upon a blood meifium, for otherwise the organism may 
be easily overlooked and the fluid reported as sterile. Further, the presence of some 
Well-known cause for suppurative meningitis, such as ear disease, staphylococcal 
infection, etc., suggests the diagnosis. 
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Acute otitis media may give rise to symptoms doscly resembling those of menin- 
gitis, such as headache, pyrexia, vomiting, head retraction and d^riutn. Iq such 
cases examination of the ear, which should be made a routine in all cases where 
meningitis is suspected, wDl reveal tympanic distension, the relief of which is follo^ 
by a speedy disappearance of the symptoms. In this connection it must be borne 
in mind that memngitis and intracranial abscess seldom follow directly upon acute 
otitis, but are usually the sei^uelae of chronic otitis, which has resulted in caries oi 
the temporal bone. WTien evidences of caries of the middle ear are present in a case 
presenting cerebral symptoms, distinction has to be made betireen meningitis and 
abscess of the brain, ilert the presence of localising symptoms, either temporal or 
cerebellar, and the presence of papillcedema and any tendency to a temporary abate- 
ment of the symptoms point to the existence of an abscess, and furtlier lumbar 
puncture will in all but the rarest cases settle the point. In cases of abscess in which 
cells and organisms are found In the cerebrospinal fluid, these exist In small numbers 
only, as compared with the copious cells and organisms present in the fluid of suppun- 
Uve meningitis (see p. 1409). 

Treatment. — In cases of meningitis secondary to mastoid disease, the source of 
infection should be at once cleared out by surgical procedure. As in the case of 
pneumococcal meningitis the prt^osts and treatment of all forms of pyogenic raenb- 
gitis have been profoundly altered by the introduction of sulphanmnude and its 
oerivalivca and of antibiotics, and the treatment in gcocral is the same as that wWch 
has already been described in the case of pneumococcal meninEltis. Meningitis due 
to H, injiuensce. Pi. ^ocyanea and to some strains of coli/orm badlli has been shown 
to respond favourably to treatment with streptomycin and other antibiauc8(iec pp. 
10 and 13). 

(4) TUBERCULOUS MENINGITIS 

This disease results from the general invasion of the cerebrO'-spuuJ Jeptomcninges 
by the tubercle bacillus, and this organism invariably arrives in the meninges by the 
blood-stream from some previously existing focus of tuberculous infection elsewhere, 
and most commonly from caseous tracheo-bronchial and mesenteric glands sod 
tuberculous hone disease. Occurring at all ages, it is the form by far the most fre- 
quently met with in the second and third years of life. 

Etiology. — Tuberculous meningitis is rare during the first year of life, sod 
especially during the first 6 months. Its greatest incidence is during the second and 
lliird years. Ills common throughout childhood and early adult life, after which it 
becomes increasingly rare, though cases may be met with even in the elderly. 
sexes are equally aflected. The primary focus from which the organisms are carried 
to the raemoges is most often a tuber^ous bronchial or mesenteric lymph 
In consequence the most potent causes of the disease are exposure of Uie young child 
to cases of open tuberculosis and the clrinlung of infected miUc. 

Sometimes the source of Infection is tuberculous disease of the lungs, of the uro- 
genital tract, of the abdomen, of the ear, of the joints or of bone. Operations upon 
Uie sites of tuberculous disease may directly cause the dissemination of the tubercle 
bacilli, and especially surgical procedures upon tuberculous intracranial tumours, 
upon spinal caries and upon tuberculous disease of bones and joints. The acute 
specific fevers, and especially measles, are sometimes the exciting causes of the 
disease. Injury to the head sometimes determines the attack. 

Pathology. — The essential change in tuberculous meningitis is the presence of 
an inflammatory exudate studded \rith discrete miliary tubercles in the pia-arachneid 
membranes, particularly in the interpedunenbr space and over the base of the braim 

On removing the skull-cap the dura is found to be so tense that it can only wim 
difficulty be indented by the pressure of a feger. When the dura is indsw the 
cerebral convolutions are seen to be &ttened and pressed firmly against the inner 
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surface of the dura. No cerebrospinal fluid escapes from over the surface of the 
hemispheres. In extraaing the brain from the skull it is commonly ruptured and 
fluid escapes with a gush from the dilated ventricular system, allowing the hemispheres 
to collapse. The base of the brain, especially the interpeduncular space, is seen to 
be covered with a gelatinous greenish-yellow exudate which surrounds the optic 
chiasma, the emerging cranial nerves and infundibulum and the vessels of the drcle 
of WUis, and spreads out to the tips of the temporal lobes and to the stems of the 
Sylvian fissures. Only rarely does this exudate spread on to the convex surfaces of 
the brain. In cases of relatively long duration the exudate acquires a greyish colour, 
and is tough in consistency and firmly adherent to the brain. Close inspection of 
this inflammatory exudate shows it to be studded with innumerable, small, grey 
tubercles. These are particularly numerous in relation to the blood vessels, and they 
can be seen in large numbers along the course of the middle and anterior cerebral 
arteries. The whole ventricular sj-stem is uniformly and greatly dilated, and flakes 
of green gelatinous 13’Tnph may be found mixed with the cerebrospinal fluid contained 
in the distended ventricles. Frequently small tubercles can be seen scattered over 
the ivalls of the rcntndcs and over the surface of the choroid plexuses. Not infre- 
quently discrete tuberculous foci may be foimd scattered through the substance of 
the hemispheres, cerebellum and brain-stem. These vary in size from the pin-point 
tubercles characteristic of the basal meninges to caseating masses the size of a marble. 
Rarely thrombosis may be seen in one or other of the venous sinuses, and occasionally 
areas of softening are found in the brain substances. 

The meninges of the spinal cord are usually also involved, and tubercles may bs 
seen upon the surface of the cord or the inner aspect of tlte dura mater. 

Examination of the rest of the body almost invariably shows the changes of general- 
ised miliary tuberculosis, the exception ^ing those rare cases in which tuberculous 
menlngitb has resulted from a tuberculoma in the substance of the brain. 

Symptoms.— The onset is usually gradual, with signs of vague and slight illness. 
In children, general apathy and neglect of amusements and play, headadbe, loss of 
appetite, obstinate constipation, dullness, fretfulness, restlessness at night with grind- 
ing of the teeth during sleep, headache, vomiting and pyrexia are common symptoms. 
In older subjects, lassitude, depression, mental alteration, perversity and hysterical 
manifestations are frequent Constipation is usually present, and the breath has a 
peculiar fetor. The facial expression is one of illness and frowning discomfort, and 
there is disinclination to talk. Young children may be speechless for daj-s together. 
As a rule, in this stage of the disease young children complain of nothing, and delirium 
is rare ; but as age advances, delirium increases in frequency, and headache, usually 
frontal, is increasingly complained of. These slight and vague symptoms may last 
from a few days to several weeks, and constitute what has been called the prodromal 
stage of the malady. An early disappearance of the knee and ankle jerks, and the 
occurrence of retention of urine are often early signs and should be looked for in 
suspected cases. In those cases which are said to begin acutely, careful enquiry will 
generally reveal that some symptoms such as the above have preceded the acute onset. 
The furaer development of the disease is marked by the appearance of a lethargy, 
which soon deepens into a stupor, from which it is difficult or impossible to arouse 
the patient. Vomiting is of frequent occutrenw, and headache may be severe. The 
child lies upon its side in a *' cramped ** position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated pupils, as if the gaze 
were fixed upon some distant object. There is often some retraction of the angles of 
the mouth, and there is frequently a bright malar flush. In the later stages the limbs 
are generally extended and rigid. Stiflhess of the neck is the rule, and head retraction 
may occur, but this is never so marked as in pyogenic meningitis. The abdomen is 
always markedly retracted and a ticbe c^dbtafe is often conspicuous. A single sharp 
cry, apparently causeless, called the hydrocephalic cry, which is common in all 
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forms of meningitis and also in other infantile intracranial affecdona, is sometimes 
beard. 

Ocular phenomena make their appearance towards the end of the first week of 
the developed disease. All varieties of tmtying and persistent strabismxis and ptosis 
are met with, paralysis of the external rectos being the most common. Rolling move- 
ments and independent movements of the eyeballs may occur. None of these si^ 
is constantly present. The pupils may be contracted at first, and may show varying 
inequality, but in the later stages they are dilated. Papillcedema is often present 
towards the end of the second week, if the patient survives so long. It is of modemte 
intensity, the height of the swelling rarely exceeding two dioptres. Choroidal tuberdes 
sometimes occur. 

Convulsions are common in every stage of the disease in children, but rare in 
adult cases. They may be the first symptom of the onset, but are more often met 
with in the later stages of the disease. They may be local or general. Repeated 
rhythmic movements are frequent, and are specially noticeable m connection widi the 
mouth, where sucking and champing movements and grinding of the teeth are com* 
mon. Rhythmic movements of the limbs may also occur. Coarse tremor upon 
movement of the limbs is the rule, and spasmodic twitching of the muscles Is frequent. 
In rare cases, movements exactly like those of chorea ocoir. Kernig’s sign is usiully 
present. 

The temperature is usually raised one or two degrees, but it presents no char- 
acteristic features. Irregularity of the pulse is the rule, and is of considenble diag- 
nostic impoitance. Rapid in the early stages, it tends to become unduly slow in the 
stage of coma, and again rapid as death nears. Cheyne-Stokes breathing and grouped 
breathing are common. Constipation is usually a marked and persistent feature. ^ 

Diagnosis.— The early symptoms of the disease may give rise to difficulty la 
diagnosis, but this is relatively simple when the disease is advanced. The diseases 
liame to be confused with tuberculous meningitis at its commencement arc other 
forma of meninmtU, virus diseases of the nervous system, especially acute pobo* 
myelitis, cerebral absces^ the exanthemata— especially enteric fever — and pneumonia. 
It must be borne in mind that in chAdren convulsion, strabismus, beau retraction 
and stiffness of the ne<A, with pyrexia, may be symptomatic of many maladies apart 
from meningitis, especially of apical pneumonia. When signs of meningeal irritation 
are unmistaLible the condition has to be distinguished from the various forms of 
pyogenic meningitis. In the latter the degree of rneningism is usually more mtense 
and the cerebrospinal fluid reveals a turbid or purulent fluid with a predominantly 
polymorph pleoc^osis and the causative organism can usually be cultured. 

Poliomyelitis and other virus infections of the nervous system can at their com- 
mencement closely simulate tuberculous meningitis and it is in such cases that the 
retention, of the cerebrospinal fluid chlondes and glucose at their normal level cafl 
be such a valuable aid to diagnosis. 

The meningeal reaction apt to arise from time to time in cases of cerebral abscess 
may closely resemble tuberculous meningitis and may be associated with a mixed 
pleocytosis and a sterile fluid. 

In any case suspected of being one of tuberculous meningitis a diagnostic Iumb« 
puncture should be carried out without delay as the success of modem treatment is 
much influenced by the time of its commencement. The characteristic features of 
the fluid are, that it is usually under considerable pressure, it is clear or only slightly 
turbid, has no visible deposit before centrtfugalisation, but it often forms a fine 
flocculent dot. It contains an excess of albumin. The normal sugar is reduced or 
absent, and a value over 50 mg. per 100 ml. practically excludes the diagnosis. It 
is sometimes between 40 and SO mg. per 100 ml., but in the majority values under 
30 mg. are obtained. In other forms of con-purulent meningitis such as poliomyelitis 
and benign lymphocytic meningitis the glucose content of the cerebrospinal fluid is 
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almost invariably normal. Early reduction of the chloride content below 700 or even 
650 mg. per cent, is of value in distinguishing tuberculous meningitis, especially from 
virus diseases of the nervous system. ITicre is a pleocytosis %yith a high proportion 
of lymphocytes, 70 to 80 per cent, being of thb nature, and the rest being polymorpho- 
nudears. Careful examination will reveal the presence of the tubercle bacillus in 
more than half the cases, and their presence can he readily demonstrated by injecting 
the fluid into the subcutaneous tissue of guinea-pigs, when the characteristic lesion 
of tuberde results and also by culture. It must be remembered that in some cases 
the polymorphonudear leucocytes may be in excess, but these cases are at once dis- 
tinguished from other forms of meningitis by the presence of numerous lymphocytes, 
by the absence of the meningococcus and of the other pyogenic organisms and by 
the presence of the tubercle badllus. 

Course and Treatment. — Before the advent of streptomydn, tuberculous men- 
ingitis %vas invariably fatal and usually ended in the patient’s death in from 3 to 8 
ueeks of the onset of symptoms. 

To-day, provided that early diagnosis is achieved, the vigorous use of strepto- 
mycin together wth sodium aminosalicylate (P.A.S.) and isoniazid (I.N.H.) should 
result in recovery in at least SO per cent, of cases. 

Streptomydn is administered both intrathecally and intramuscularly and cither 
sodium aminosalicylate or isoniazid by mouth continuously for the initial period of 
8 to 12 wec^. If general improvement as measured by appetite, weight, subsidence 
of fever and loss of drowsiness is satisfactory and is confirmed by a gradual return of 
the cerebrospinal fluid toivards normal, a rest of 1 month in intrathecal treatment 
alone shouM be given. At the end of this period a further course should be riven 
and thereafter a gradual withdrau-al of treatment may be achieved provided always 
that improvement is maintained. Good results are now being obtained using isoniazid 
(e.g. 100 mg. t.d.s.) combined with streptomycin administered only by the intra- 
muscular route (e.g, I g. daily), thereby avoiding the need for daily intratheod 
injections. The addition of cortisone to this rigiroe is still ml>judice. 

Careful observation at increasing intervals must be maintained over a period of 
5 years. 

Imminent among the comph'caffons which may arise are chronic hydrocephalus 
from the development of a plastic meningeal fibrosis around the base of the brain and 
leading in its turn to double hemiplegia, convulsions, blindness and imbecility and 
deafness from the degeneration in the cochlear nerves resulting from the use of intra- 
thecal streptomydn. 

(5) BENIGN LYMPHOCYTIC MENINGITIS {CHORIO-JIENINCITIS) 

Synonyms. — Epidemic Serous Meningitb; Benign Aseptic Meningitis. 

Etiology. — The causative agent is unknown, but there is evidence that one or 
more neurotropic viruses are responsible. No organisms have been found in the 
cerebro-spinal fluid. The disease has been transmitted to animals by injection of 
cerebro-spinal fluid obtained in the acute stage of the affection. The malady so 
named appears to be of wide distribution. 

Pathology. — Since recovery is the rule, nothing much is known of this, but 
lymphocytic infiltration of the lepto-tneninges has been found in one fatal case. 

Symptoms. — Children are mostly affected, but no age appears exempt. The 
onset is abrupt, with headache, sickness and fever. The typical signs of meningeal 
irritation are present, neck and spine rigidity, Kemig’s sign, irritabUity and restless- 
ness and sometimes delirium. Somnolence is unusual. In young children convul- 
sions may occur. The fever mounts to 102 or 103*F. and fluctuates. It may disappear 
in 2 or 3 days, or persist for 3 weeks. Lumbar puncture yields a cerebrospinal fluid 
under pressure, usually clear but sometimes opalescent. The cell count ranges from 
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50 to 1500 per c.min. After the first 2 or 3 days these cells are almost wholly l^pho- 
cytes. The sugar and chloride contents xemaln at normal height, thus differing 
from the findings in other forms of acute lepto-meningifis, and resembling the findings 
in acute poliomyelitis. 

Diagnosis.— This depends upon the cerebrospinal fluid findings and upon the 
benign course of the illness. For a few days differentiation from poliomyelitis may 
be impossible. 

Prognosis. — Recovery is the rule. 

Tceattaentj— Fjepeatw lumbar puncture reduces the iotracranial tenrioru Beyond 
this, only general nursing care is needed. 

(6) SYPHILITIC MENINGITIS 

Meningitis due to infection by Treponema pallidum is one of the characteristic 
lesions met with in practically all cases of syphilitic disease of the central nervous 
system, and plays its part in the production of the symptom complexes of these 
maladies, from acute cerebral syphilis and acute myelitis to general paralysis and 
locomotor ataxy. It may occur at any period after infection, but one-half of the cases 
occur during the first 4 years. In a few cases the symptoms have been noticed co- 
inddcntly wth the syplulitic roseola. 

Pathology. — ^The morbid process consists essentially in an infiltration of the 
meninges with lymphocytes and plasma cells, spreading from the pcrivascul^ spaces 
where the spirochstes multiply freely, and it may lead to scarring and opacity of the 
membranes, with consequent strangling of the nerves and vessels and occlusion of 
the arachnoid space, or to massive gummatous formation in the meninges. ^ It is 
essentially a chronic form of meningitis though it may result in the production of 
acute symptoms. A marked feature is that the meningeal changes may be found 
actively progressive in one spot, and equally regressive in another. The discsse may 
be local or diffuse, and it may attack the dura (pachymeningitis) and involve the wr* 
lying bone, or it may spread from the pia*aracnnoid into the sublying nervous tissue 
(meningo-encephabtis). 

The cerebrospinal fluid is characteristic. It is usually under increased pressure, 
is clear and colourless, and contains lymphoejnes and no other cell forms. The 
number of the lymphocytes present is in direct proportion to the activitj' of the 
meningeal syphilis. The Spirochinte has rarely been found in the fluid, yet inoculation 
of apes with the fluid has proved successful. 

Symptoms. — Apart from those conditions of nerv-ous sy-philis in t\ hich meningitis 
is associated with arterial disease, the formation of massive gummata and neuronic 
degeneration, syphilitic meningitis may be described as giving rise clinically to the 
following conditions ; 

1. Headache. 

2. Hydrotephalus . — ^In those acute cases of cerebral symhilis characterised by 
rapidly oncommg headache, vomiting and papUlcedema, mental reduction and somnol- 
ence without Iodising symptoms, and which respond readily to treatment, it seems 
certain that ventricular distension, consequent upon adhesive meningitis and ependy- 
mitis, is responsible. A more slonly oncoming ventricular occlusion may give rise 
to symptoms which cannot be distinguished from those caused by a non-localisable 
intracranial tumour. Syphilitic meningeal occlusion may give rise to typical hydro- 
cephalus, and a considerable proportion of the cases of infkntile hj'’drocephalus are 
of this nature and arc due to congenita] syphilis. A fevv cases are recorded in which 
chronic hydrocephalus of tlus nature has occurred in adult life. 

3. Infantile typkilitic meningitis . — ^This is a chronic malady which commences 
insidiously during the first few months of Iifi^ with signs of general nervous deteriora- 
tion. The appearance of the brain is very characteristic. The membrane over the 
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vertex is opaque and thickened and adherent to the cortex. The gyri are shrunken, 
the sulci \vide and the surface of the brain has in parts the appearance of wash-leather. 
The child does not get on, and takes an ever-decreasing notice of its surroundings. 
Power of movement lessens, the limbs become rigid and the clinic^ aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of frequent 
occurrence. The diagnosis is not difficult, for the signs of meningitis arc obvious 
those of corigenital syphilis may be present. There is an excess of lymphocytes 
in the cerebrospinal fluid, both in which and in the blood there is a positive Wasser- 
niann reaction. The prognosis in any case where the symptoms have become marked 
is most unfavourable. 

4. Adult syphilitic meningitis, with a symptom-complex closely resembling that 
of tuberculous meningitis, Im been reported on many occasions (see pp. 1395, 1461). 

5. Paralysis of cranial nerves . — This common and often isolated symptom of 
nervous syphilis may result from sclerosing basal meningitis or from the presence of 
a gumma in the course of the nerve. Several of the nerves may be involved together 
in one patch of meningitis. Any of the cranial nerves may be affected from the 
olfactory to the liypoglossal, but the third or oculo-njotor nerve is by far the most 
frequently attacked. 

Treatment. — The treatment of the above conditions is that appropriate for 
nervous syphilis in general (pp, 223, 1461). Penicillin is now the treatment of 
choice, but a diminishing number of physicians stilt prefer to follow it up with courses 
of bismuth and organic arsenic by mjecUon. Iodide of potassium is also of value 
and should be admmbtered over a long period. 

MENINCISM 

The term “ meningism " is used for a group of cases which present symptoms 
of meningitis and in whi^ no pathological wange can be found either in the cerebro- 
spinal fluid, or, if death occur, in the meninges or cerebral tissue. It is met with in 
children in association with acute febrile diseases, and is presumably due to the toxin 
present. Recovery is usually rapid and complete. 


HYDROCEPHALUS 

DeSnitlon. — The term " hydrocephalus ” denotes an abnormal accumulation of 
cerebrospinal fluid within the skull. Thb may be confined to the ventricular cavities, 
giving rise to the variety known as internal hydrocephalus ; or it may involve both 
the ventricular and the general subarachnoid spaces, a condition referred to as com- 
municating hydrocephalus. This distension is associated in many cases with an 
expansion of the cranial bones and enlargement of the skull. 

General Considerations. — ^Theoretically this abnormJ increase of fluid nuy 
result from one or more of three causes, viz.; fl) excessive production of fluid; 
(2) interference in the normal flow of fluid and (3) defective absorption. The fluid 
B normally produced by the choroid plexuses of die ventricles, and flou-s through the 
ventricular system into the general subarachnoid space by way of the foramina of 
Luschka and Magendie in the roof of the fourth ventricle. It then fills the basal 
dstems and, passing forward between the tentorium cerebelli and the brain-stem, 
flows up over the cerebral hemispheres to be absorbed by the arachnoid villi, which 
project into the tvalls of the venous smuses and discharge their contents into the 
venous blood-stream. Some of the fluid passes downw'ards into the spinal subarach- 
noid Space but it is estimated that only one-tenth of the fluid is absorbed from arach- 
noid ^li in the spinal spaces. 

Of the causes of hydrocephalus the most important and the one of whjch we have 
the most precise knowledge is obstruction of Ac normal cerebrospinal flow, and it 
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is evident that this obstruction may occur at several different points and be produesd 
by a great variety of pathological causes. Some of these are known and some reraala 
obscure. It will thus be seen that hydrocephalus is the end result of a variety of 
causes and until our knowledge is more complete, it is most satisfactorily cla.ss'fied 
on a clinical basis and described as a number of clinical pictures which recur i\it}i 
some frequency. 

The following principal varieties of hydrocephalus are met with : (IJ congenital 
hydrocephalus', (2) chronic acquired hydrocephalus and (3) acute acquired hydro- 
cephalus. 

In the majority of cases in which general atrophy of the cerebral tissues occun, 
fluid accumulates both in the ventricle and in tne subarachnoid space ; but such 
compensating cnlarccment is not to be regarded as, in any sense, of the same nature 
as true hydrocephalus. Such accumulation of fluid is found in cases of cerebral 
diplegia, general paralysis of the insane, cerebral arteriosclerosis, and chronic alcohol- 
ism, and it also occurs in the brains of old people. It is merely the result of wasting 
and shrinkage of the brain tissue, and the accumulation of fluid takes place in order 
to fill the space vrithin the rigid skull which is thus vacated. 

(1) CONGENITAI- HYDROCEPHALUS 

Etiology. — Hereditary influences arc of importance in the causation of con- 
genital hydrocephalus. This disease freq^uently affects several children of the same 
patents, and it may even appear as a atriVing familial disease, affecting memben of 
several generations of the same stock. Spina bifida, meningocele and hydromyelia 
are of frequent occurrence in association with this condition, and irregular ot_ arrested 
development of the brain-stem and cerebellum, particularly the AmaldO'Chiari 0 >al> 
formation, are common. Among other bodily abnormaJitits not infrequently associ- 
ated with the affection may be mentioned hare-lip, cleft-palate, talipes, rec^ and 
testicular ectopia and imperforate anus. In a fe%v cases definite sypmbtic lesions of 
the ependyma of the brain-stem in the region of the aqueduct or fourth wntricle 
have been found. In many cases the teUoloCT remains completely unknown. 

Pathology. — The quantity of fluid which is found in the ventricles after death 
varies greatly, usually being 15 to 20 or. In long-standing cases with great cmi^ 
enlargement, very large quantities have been met with. The character of the fluid 
does not usually greatly differ from that of normal cerebrospinal fluid. Its specific 
gravity varies from 1 '008 to 1 -OlO. It is clear and colourless, or occasionally slightly 
yellow. It contains a very small quantity of albumin and a normal quantity of 
idcs. The dilatation of the lateral ventricles is more extensive than that of the third 
and fourth ventricles, and is usually symmetrical upon the two sides. It affects the 
body more than the cornua of the ventricles, so that the central cortex is most thinned- 
The foramina of Monro are greatly enlaced and the anterior pillars wasted. The 
convolutions are flattened and the siild mdistinct. The thickness of the cerebro 
substance ii much reduced. In advanced csises the cerebral hemispheres have the 
appearance of thin-walled sacs, which collapse entirely when the contained fluid >s 
allowed to escape. In a few cases the aqueduct has been found dosed as if by an 
antecedent ependymitis. 

Symptoms. — In congenital hydrocephalus the enlargement of the head is the 
first noticeable feature. It may take place during intra-uterine life, and it may be so 
great as to make delivery impossible without destruction of the head- More fre- 
quently the cranial enlargement, not noted at the time of birth, becomes evident 
during the first weeks of life. The incre^e usually affects all the diameters of the 
cranial cavity, and is most maiked at the vertex and least at the base. Trousseau 
compared the opening out of the enmial bones, which occurs as the head enlarges, 
to the falling back of the petals of an opening flower. The forehead is la^e, rounded, 
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and projects fora’ard, the temporal fosss arc obliterated and the parietal eminences 
carried backwards. The vertex ia often somewhat flattened, as also may be the 
occipital region. The direction of the external auditory meatus alters with the in- 
creasing size of the head; normally directed obliquely forwards it comes to look 
directly inwards or even obliquely backwards in severe cases. The head is frequently 
asj’mmetrical. The sutures may be tvidely open, and then there is marked bulging 
along these lines and at the fontanelles. The skull may attain enormous dimensions, 
and it may be beyond the child's power to lift or c\xn move the head. Many ex- 
amples are recorded in which the circumference has been from 60 to 80 cm. The 
face is characteristically triangular, contrasting markedly svith the forehead. Wasting 
of the facial subcutaneous tissues and retarded des'clopment of the maTiHa and 
mandible often render the contrast still more striking. BuJpng of the orbital plates of 
the frontal bones presses down the eyeballs, so that the pupils become more or less 
covered by the lower lids, and a band of the sclerotic may be risible between the 
iris and the upper lid. The hydrocephalic child often uses his hands to depress 
the cheeks, and so draws do^vn the lower lids out of the position which they impair 
the line of vision. The hair of the head becomes scanty, the subcutaneous veins 
of the scalp are often greatly developed and distended, ands ometimes a vortex of dis- 
tended veins radiates from the region of the anterior fontanelle. Percussion of the 
skull gives a characteristic, hollow, " cracked-pot " note. 

The general nutrition is poor, and bodiJv development retarded in proportion 
to the severity of the effect of the hydrocephalus upon the nervous system. The 
nervous symptoms which appear during the course of congenital hydrocephalus are 
both variable and inconstant, depending upon the severity of the condition and the 
rate at which it progresses. They may be summed up in the following list in order 
of frequency: com-ulsions, mental failure, spastic paralysis of the limbs, optic 
atrophy, deafness, nystagmus, headache, papiliasdema and vomiting. There is no 
constancy regarding these symptoms. Convulsions may be absent, and mental acuity 
may be unimpairecu Spasuc weakness occurs in less than half the cases, optic atrophy 
still more rarely and paplUcedema is distinctly unusual. 

Ccmralrion,— ^Vhile it is to be borne in mind that the whole course of hydro- 
cephalus in children may run without the occurrence of convulsion, yet in the majority 
of cases this symptom is conspicuous. In some of the post-natal cases the symptoms 
of cerebral disorder are ushered in by convulsion, and it is probable that in many 
cases such convulsions are the immediate expressions of the morbid process, of which 
the primary hydrocephalus is the final result. The convulsions which recur at intervals 
throughout the course of the majority of cases of hydrocephalus result from a condi- 
tion of functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usu^y general, with loss 
of consciousness. 

Menial impairment . — ^AJl degrees of mental reduction occur, from the least notice- 
able to complete idiocy. The more severe forms are met with in cases when cerebral 
agenesia and porencephaly are associated. The psychical reduction is less prominent 
the greater the age at which the symptoms commence, and, as a rule, the intelligence 
is far greater than the severity of symptoms (cranial enlargement, paresis, etc.) might 
lead one to expect. Cerebration is usually slow and the disposition placid, and periods 
of somnolence are of common occurrence. 

Paralynt. — The effect of long-continued ventricular distension in many cases b 
to cause degeneration of the pyramidal system, and, according to its degree, the 
latter entails bilateral spastic paralysb with amtracture. The first signs of the onset 
of this event are exaggeration of the deep reflexes, and the change in type of the plantar 
reflexes from the flexor to the extensor response. The lower extremities are affected 
earlier and to a greater extent than are the upper, and at one period of the dbease a 
case may present the picture of cerebral diplegic rigidity comparable ivith that of 
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Little’s disease. The upper extremities are affected later. The paresis of the limbs 
is almost always symmetrical and equal upon the t^vo sides. Sensibili^ is generally 
normal. 

Vision is interfered with in a considerable proportion of the cases. The enlarge* 
ment of the infundibular portion of the third ventricle, by pressure upon the inner 
borders of the converging optic tracts, may cause bitemporal hemianopia with atrophy 
of the nasal portions of both optic discs, this condition subsequently progressing w 
complete blindness and complete opdc atrophy. 

In rate cases, optic atrophy is the result of papillcedema. Strabismus is com- 
monly present and it is most frequently convergent. Nystagmus is met with in the 
subjects of hydrocephalus who are blind from optic atrophy, and it is of frequent 
occurrence in long-standing cases in whidi spastic paresis is well marked. 

Headache is rarely complained of, and never dominates the clinicd picture in 
children, and is never so severe and persistent as that arising from the presence of 
an intracranial growth. Cerebral vomiting is of comparatively rare occurrence.^ 

%Vhen one considers the profound anatomical alterations which take place in the 
advanced stages of the disease, the occurrence in some cases of unusual symptotns 
indicative of interference with the functions of the cerebellum, hrain-stem and cnmM 
nerves is easily explicable. Unilateral or bilateral ataxy, vertigo, deafness, anosmia 
and paralysis of cranial nerves, are the most important of such unusual symptoms. 

The signs of failure of the nervous system as a whole usher in the fatal itsult in 
severe cases. For some days or perhaps weeks before death, hebetude may become 
profound: spastic paresis gives place to flaccid paralysis with muscular wasdng, 
the deep refle.xes disappear, and the sphincter mechaoism loses its control and sub- 
sequently its tone. 

Diagnosis.— Oft account of the characteristic appearances of the skull this seUon 
presents any difhculty, though in childhood only a careful history will serve to dlner- 
entiate the congenital from the chronic acquired type of hydrocephalus. The enlarged 
skull of rickets is recognised by its different conformation, by tne absence of nervo^ 
signs, with the possible excepuon of convuUions, by the absence of the characteristic 
change in the percussion note and by the presence of other rachitic signs. The rare 
condition of mactocephaly is not associated with any distortion of the relative pro- 

E onions of the skull. It should be remembered that an abnormally large head is 
ereditary in some families. 

Prognosis. — In all severe and progressive cases the prognosis is hopeless. In 
some of the milder cases the process becomes arrested, and the patient may attain 
to adult life with the possession of all his faculties. In cases in which the disease 
becomes stationary, the prognosis as rreards mental capacity and the continuance 
of recurring conviilslons has to be considered. If the mental capacity at the time of 
the arrest is fair, it is not likely to deteriorate further, unless epUepsy is established. 
When mental reduction is marked at the time of arrest, any appreciable degree of 
improvement cannot reasonably be expected. A certain number of cases of n^d 
congenital hydrocephalus cease to progress and the symptoms rctrop-ess and dis- 
appear permanently. 

Treatment. — In those cases in which there is evudence of congenital syphilh 
the employment of antisyphilitic treaWnent is indicated. 

The results of surgical interference for the relief of pressure or to stlempl the 
re-establishment of a way of escape for the cerebrospinal fluid have been, up to the 
present, so unsatisfactory, that many writers and authorities consider such measures 
unjustifeble. It should be temenabered, however, that in severe and progressive 
cases one is dealing with a necessarily fatal malady, and a few encourage results 
have been published, which appear to justify further investigation. VentricuTar para- 
centesis is useless, as any relief which results » only temporary and it is not without 
danger if the intraventricular pressure is raised. 
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(2) CHRONIC ACQUIRED HYDROCEPHALUS 
/Etiolo^. — ^Hydrocephalus, usually of the internal type secondary’ to obstruction 
in the cereorospinal fluid pathway, may result from a variety of causes. Foremost 
among these is meningitis, especially the posterior basic meningiris of infancy and 
earljf childhood, but it may result from any type of meningitis, including tuberculous 
meningitis, in which recovery from the iniuu disease takes place. It is caused by 
occlusion of the foramina of Luschka and Magendie, and results in a uniform dis- 
tension of the entire ventricular system. Another group of cases depends upon a 
primary, non-neoplastic stenosis of the aqueduct of Sylvius, as described by Stookey 
and others. Some of these cases show a proliferation of the sub-ependymal glia with 
constriction of the lumen of the aqueduct. In others the epentfyma may tindergo 
proliferation with the development of tufts which project into the fumen of the canal 
and form valve-like obstructions to the flow of fluid. Again, in others the lumen 
itself may be split up into a number of minute channels hardly \’isible to the naked 
eye. The ultimate cause of this aqucductal atresia is unknown. In a third group 
acquired hydrocephalus results from the presence of neoplasms of slow growth which 
obstruct the cerebrospinal fluid channels; of these the slowly growing cerebellar 
astrocymmas of early childhood are the most important. Other causes are cysts and 
slowly growing tumours of the third and fourth ventricles, supra-sellar (Rathkc pouch) 
cysts, and pineal or other tumours of the mid-brain. 

Symptoms. — ^The symptoms of chronic acquired hydrocephalus depend largely 
upon the age at which me process starts. If the malady begins in early infancy the 
picture is in all respects similar to that of congenital hydrocephalus. If it occurs in 
early childhood belore the sutures of the skull have become fused and the bones of 
the vault indistensible, the picture is that of moderate hydrocephalus combined with 
the symptoms and signs of raised intracranial pressure. 

Pressure symptoms often begin abruptly after the signs of hydrocephalus have 
been present for a considerable time. Prominent among these are headache, usually 
paroxysmal in character, vomiting, strabismus and double vision. In such cases 
papiUcedema is common and if left unrelieved leads to failure of vision from consecu- 
tive optic atrophy, which may come on with very great rapidity. In long-standing 
cases mental failure may occur, and weakness and ioco-ordination of movement from 
a combination of disturbances of the pjTamidal and cerebellar systems. There may 
be considerable arrest of physical development, and in cases extending into later 
childhood puberty is commonly delayed or complete infantilism may persist. 

Treatment. — In some cases of acquired hydrocephalus the cause can be removed 
by surgical operation and cure may result. To this category belong those due to 
tumour or cyst formation. Various methods of re-establishing the cerebrospinal 
fluid flow have been devised in cases of stenosis of the aqueduct or occlusion of the 
meningeal foramina. The most successful of these is Torkildsen’s operation, in which 
the aqueduct is by-passed by means of a plastic or rubber catheter introduced into 
the posterior horn of one of the lateral ventricles and passing imder the scalp to enter 
the spinal subarachnoid space through the antlanto-ocdpital membrane. As in con- 
genitd hydrocephalus, the different forms of ventriculostomy have proved dis- 
appointing and extemd decompressions usually only afford temporary relief, quickly 
followed by the added complications of cerebral herniation. 

(3) ACUTE ACQUIRED HYDROCEPHALUS 
Tlus condition results from rapid and severe obstruction to the flow of cerebro- 
spinal fluid in subjects whose skulls are no longer capable of expansion, or in the case 
of children when the expansion of the skull cannot keep pace with the ventricular 
distension. Therefore, unlike the congenital and the chrome forms of hydrocephalus 
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there is little or no enlargement of the head and the clinical picture is that of nised 
intracranial pressure, usually without localising signs. 

ffitlology. — In former times the term scute hydrocephalus wtis applied to tubti* 
culous meningitis, and ventricular distension indeed plap an important part in the 
evolution of tliis malady. The use of the term in this connection has, however, fallen 
into disuse. The common cause of the condition is new fonruition within the skull 
in such a position as to obstruct the flow of cerebrospinal fluid. It is thus most often 
met wth in tumours of the tlurd and fourth ventricles, and of the posterior cranial 
fossa. 

Symptoms. — These are the general ^roptoms of increased intracranial pressure 
of rapid onset and great severity. The roajoritv of cases present themselves with 
the symptom-complex of headache, vomiting ana papjUcedcma without signs of any 
local lesion of the hemispheres or cerebellum. In severe cases proptosis may be 
present ; distension of the veins of die scalp may be seen ; and the skull commonly 
has a characteristic " cracked-pot percussion note. Radiological examination tray 
reveal a mottled appearance of the vault resembling that of beaten silver, and th« 
may be some decalafication of ibe posterior dinold processes and general fiattei^g 
of the mvity of the sella turcica. The diagnosis is conflrmed by ventriculography. 

Treatment. — This is essentially that of the underlying cause. 

(4) OTITIC nYDROCEPIIAl-US 

This term has been used to describe certain cases of raised intracranial pressure 
occurring in the course of middle-ear suppuration, which oppear to be due to an 
abnormal accumulation of cerebrospinal fluid. 

The condition usually occurs in children, and has to be distinguished from cerebral 
abscess. Headache, vomiting, papiUcedeina and squint are common but, unlike cases 
of abscess, there is little, if any, toxsmia and the cerebrospinal fluid remains normal 
except for an Increase in its pressure. 

There is evidence that the condition Is caused by a non-suppurative thrombosis 
of the conical veins or venous sinuses, and similar cases have been described as a 
complication of other localised infective processes, e.g. tonsillar infections (seep. 1410). 

The illness nins a benign course, and complete recovery normally ensues. The 
intracranial hypertension may be controlled by repeated lumbar puncture. 


ENCEPHALITIS 

Inflammation of the brain may be met widi under widely different clinical associa- 
tions. It may occur as a primary disease or as a complication of known infective 
processes, affecting the system lordly or generally, and it may occur as an associated 
event in diseases of the meninges. As a primary condition it is met widi in a varie^ 
of virus diseases of the nervous system, pre-eminent amongst which is encephalitis 
fetfiargica. These are described m a fater section, ft is found as the resu/t of iiuecrisn 
of the brain with pyogenic organisms, derived either from local sources of infecuon 
in the neighbourhood of the brain or from pysemia, and it may then be either sup- 
purative (brain abscess) or non-suppurative. It may occur as a complication of many 
of the acute specific fevers, especirily measles, vaccinia and mumps. In these the 
encephalitis may only be a part of a general inflammation of the nervous system— 
an encephalo-myelitis. Acute en^phalitis may be found in rare cases as the sole 
manifestation of cerebral syphilis. 

In all forms of meningitis there is some degree of extension of the inflammation 
into the brain tissue, and this assumes an important degree in tuberculous meningitis 
and in some cases of epidemic cerebrospinal meningitis. 
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The symptoms common to all fonns of encephalitis are the general symptoms of 
severe intracranial disease — headache, somnolence, coma, irritability, dehrium, con- 
vulsions and vomiting ; and, in addition, local symptoms of irritation and paralysis, 
the precise nature of which is detennined by the position and extent of the 
lesions. 


(1) CEREBRAL ABSCESS 

Synonym. — Suppurative Encephalitis. 

Etiology. — Suppuration ^\jthin the brain is never primary, but is the result of 
extension of infection from neighbouring tissues or through the blood-stream from 
foci of infection in distant organs. In rare cases, the original focus of infection is 
undiscoverable. 

The following are the important causal Victors : 

1. Direct infection from infected regions in the immediate vicinity [adjacent abmsi). 
— ^The important cause of infection is any form of infective disease in the bones or 
soft tissues of the head and neck. From 60 to 70 per cent, of all cerebral abscesses 
arise in this way. By far the most common cause is chronic suppuration in the middle 
ear and petrous temporal bone, particularly when this is complicated by a super- 
imposed acute infection. Infection of the frontal or other accessory nasal sinuses 
is second only in importance to mtddle-ear disease, and chronic infections of the 
bones of the skull, suppuration of the scalp, orbital celluhtis, carbuncles of the neck 
and face are other causes. 

Adjacent abscesses are usually solitary and commonly occur in the part of the 
brain in closest proximity to the primary focus of disease. Thus, abscesses secondary 
to ear disease are usually situated in the corresponding temporal lobe or cerebellar 
hemisphere, those resulting from disease of the nasal sinuses in the frontal lobes 
and so one. Exceptiorts to this generalisation are, however, met with. 

The exact manner in which the infection spreads to the brain probably varies in 
different cas». In some it occurs by a septic thrombosis of a vein communicating 
between the infected re^on and the underlying brain. In others the organisms gain 
access to the brain substance by spreading mong the perivascular spaces from a local- 
ised area of meningitis eroked by the primary disease. In others still there may be 
direct spread by continuity through the process of “ ulceration ” of the surface of the 
brain described by MacEwen. \Vhen the primary disease affects the upper surface 
of the petrous bone the abscess is commonly situated in the temporal lobe which 
may be adherent to the tegmen tympani, whUc if the posterior surface of the petrous 
bone is affected, the abscess is usually in the cerebellum. In cases both of direct 
extension and spread through the perivascular spaces, the cerebrospinal fluid shows 
the presence of leucocjles, predominantly poIjTDorphonuclcar, dunng the stage of 
invasion, indicating that the meninges have been involved even though no sjmptoms 
of meningitis are present. The organisms responsible are commonly streptococcus, 
pneumococcus or staphylococcus. The infection may be mixed. Other pyogenic 
organisms may be found, and rare cases are caused by strcptoihrix infection. 

2. Pyamic stales.— Abscesses resulting from infection through the blood-smeam 
are termed “ metastatic or heematogenous abscesses ” and comprise from 20 to 25 per 
cent, of the total. They commonly arise as a complication of chronic suppuration in 
the chest, such as bronchiectasis, empyema or lung abscess. Less commonly they 
occur as a complication of chronic bone liiscase, puerperal septicaemia, acute infective 
endocarditis or other septicsmic conditions. Subacute bacterial endocarditis may 
lead to multiple embolic fod of encephalitis but not to actual abscess formation. 
Rarely metastatic abscesses may arise from localised suppuration in remote pans, 
such as the liver and appendix, where there has been no eddence of a pyaanic state. 
It is probable that the 10 per cent, of cases of csrebral abscess in whiM no primary 
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caiise can be found fall into this category, the original focus of disease haring undtr- 
gone complete resolution. 

Metastatic abscesses are commonly multiple but may be solitary. They are 
usually situated in the cerebral hemispheres and originate at the junction of the 
cortex and subcortical white matter or in tlie central grey masses. They arc rare in 
the cerebellum and brain-stem. The organisms responsible are streptococcus, staphy- 
lococcus and pneumococcus and mixed infections may occur. 

3. Trauma . — Traumatic abscesses may result from penetrating wounds of the 
skull, particularly when fragments of metal, clothing, bone and scalp are carried into 
the brain. Such cases are extremely rare in peace but assume considerable importance 
in times of war. Fracture of the base of the skull may permit infection to gam access 
to the brain from the middle ear or naso-pharynx. Fractures involving the inner 
wall of the frontal sinuses or cribriform plate may be followed by the development of 
a cerebral abscess after a long latent interval. 

Pathology. — Cerebral abscess — whether adjacent or metastatic in origin — usually 
commences at the junction of the cortex and the subcortical white matter. M tt 
increases in size the surrounding brain tissue is displaced and severe distortion of 
the brain and ventricular system results. The commonest site is the temporal lobe, 
and approximately half of all cerebral abscesses are found in this region, a reflection 
of the importance of middle-car disease as an aetiological factor. The frontal lobes 
and the lateral lobes of the cerebellum ace other areas frequently affected. Abscess 
in the parietal or occipital lobes or brain-stem is rare. 

If It hM been left unmolested until the patient’s death a cerebral abscess may 
attain the size of a hen’s egg or even of a large orange, but many lead to a fatal out- 
come before they attain such dimensions. The cavity contains thick greenish-yellow 
pus, which is oiten extremely fetid. Commonly the abscess cavity is multllocular, 
and its interior is usually of a greyish-green colour and covered with adherent purulent 
debris. The abscess wall varies greatly in character wth the age of the abscess. In 
cases of recent origin there may be only a slight line of demarcation between the rag^d, 
irregular cavity and the surrounding brain. If the abscess has been present for a Tew 
weeks a well-defined capsule can be seen and this can often be felt by the exploring 
cannula at operation. In chronic cases the capsule may become so thick that the whole 
abscess can be shelled out of the brrin without rupture. The pus in such an abscess 
may become inspissated and sterile. The white matter for a wide area surrounding 
an abscess is very cedcroatous, and may contain areas of softening and fresh abscess 
formation. Tlie more acute the abscess the more marked is the surrounding edema. 
The surface of the brain overlying an abscess often shows a localised area of menin- 
gitis with flakes of purulent lymph adherent to the pia mater. 

The earliest stages of the development of a cerebral abscess seldom come under 
direct observation but there is every reason to suppose that the initial process is tw 
development of an area of encephalitis around the nidus of invading organbms. In 
this area there is a mobilisation of inRaramatory cells, with dilatation of capillaries 
and cedema. Gradually liquefaction and pus formation take place in the centre, 
while a fibroblastic reaction at the periphery gives rise to the abscess walk Outside 
this agrin is a neuroglial proliferation togctiict with a diffuse inflammatory infiltration 
of the brain substance and perivascular spaces. 

Many cases of abscess are associated with a terminal spreading meningitis and m 
a proportion of cases rupture may have occurred either into the ventricle or the 
genera subarachnoid Space, a complication whidi is invariably fatal within a few 
hours. In adjacent abscesses it is not uncommon to find an associated subdural or 
extradural abscess, which is invariably in direct contact with the primary focus of 
disease. 

Symptoms.— A cerebral abscess has its origin in inflammation, and constitutes, 
when developed, a foreign body vrithin the skull. Death may result from the effects 
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of continually increasing intracranial pressure and wide interference with cerebral 
function, or from the spread of the infecdon from the abscess to the meninges and 
general subarachnoid space. The symptoms may be grouped in four classes : (1) 
Those of local suppuration ; (2) those of increased intracranial pressure ; (3) local- 
ising signs dependent upon the position of the abscess and (4) those of the terminal 
extension of the infective process. 

The onset of S3rmptoms is usually extremely insidious and is apt to be over- 
shadowed by those of the preceding disease. The usual sequence of events is that a 
case of mastoid suppuration or frontal sinusids does not progress quite as well as 
it should do as judged by the local condition, and gradually the picture of cerebral 
abscess makes its appearance without it ever being possible to state with certainty 
where the original illness ended and the complication began. Similarly vrith blood- 
borne infections it is seldom possible to determine with precision the time at which 
an abscess began to form, although occasionally a rigor may mark the time of onset. 

The earliest and most constant symptom is headache. This is characteristically 
intermittent in the early stages, felt across the forehead and in the occipital region 
irrespective of the site of the abscess, especially on rising in the morning and accentu- 
ated bj coughing, sneering or stooping. The pain attains to an agonising degree of 
intensity and gradually becomes more prolongea, frequent and severe until drowsiness 
begins to dim its severity. In some cases a considerable degree of local pain and 
hyperasthesia to touch or pressure may be felt over the site of an abscess. Occasion- 
ally_ during the months in which a slowly developing abscess is forming there may be 
periods lasting a day or two of intcfksc occtptUl pam, nuchal ri^dity, vomiting and 
fever. These disturbances may pass as “ bilious attacks ” or " influenza ", but are 
w reality due to meningeal irritation set up by a deeply seated infection. Vomiting 
is a common early symptom. It usually occurs with the headaches but, especially 
in cases of cerebellar abscess, it may arise suddenly and with great violence in the 
absence of any other symptoms. Mental changes are common. These vary from 
slight lassitude and a vague feeling of unwellness to drowsiness and ultimately coma. 
BcUrium is common during periods of mcningismus. Double vision is often com- 
plained of, and is usually an Intermittent uncrossed diplopia on lateral deviation of 
the eyes which results from w’cakoess of one or both external recti. 

Symptoms of focal disturbance of the nervous system are Jess constant and usually 
later in occurrence than the symptoms of general intracranial disorder. Epileptic 
disturbances of any kind may occur with abscesses in the cerebral hemispheres, taking 
the form of generalised convulsions, focal fits or petit mal attacks according to the 
site of the lesion. There may be weakness on one side of the body or in one limb, 
or sensory disturbances of a similar distribution. Disorders of vision due to the 
presence of hemianopia may be encountered and disturbances of speech are common 
in abscesses of the left temporal lobe. Where the cerebellum is involved the patient 
may be aware of awkwardness of voluntary movement, particularly with regard to 
standing and %valldng, and giddiness may be complained of. 

The patient usually has a strikingly sallow, earthy complexion nith a slightly 
cyanotic tint about the lips and nose. The tongue is thickly coated, the breath ex- 
tremely offensive, the lips dry and cradwed and often bleeding from being picked. 
The temperature ch^ is usually characteristic. Fever is present but of a very low 
degree, seldom rising above 100® F. and often being subnormal for a day or 2 days at 
a stretch. When it rises above 101* F. it wll usually be found that this rise is coincident 
with symptoms of meningism. In chronic cases the patient may appear to be com- 
pletely afebrile but careful recording wll usually demonstrate an occasional rise to 
99® or 100® F., sometimes at intervals of many days. Equally valuable is a record of 
the pulse-rate. This is almost always unnaturally slow and in no intracranial condi- 
tion with the possible exceptions of extradund and subdural hemorrhage is this 
depression of the pulse-rate so constant as in cerebral abscess. In persons with a 



DISEASES OP THE HBRVOUS SYSTEM 


1408 

normal rhythm of 70 to 80 per minute the pulse may often be found to fall progres* 
sively over days or weeks to 50 or fewer beats per minute. With the bradycardia ij 
associated a similar but less striking fall in the respiration rate. 

The mental state is often characteristic. It is best defined as one of irritable 
drowsiness. Left alone the patient will remain quiet for hours together with eyes 
closed, only rousing occasionally to cry out with intense paroxysms of headache. 
Any attempt at examination is met by a Iretful opposition and lack of attention wlu'ii 
in the early stages are only too often thought to oe due to sheer bad temper. Mental 
slowness is more often met with in this than in any other intracranial disorder. A 
question put to the patient may remain unanswereo, as if unheard, for a minute or 
more and then, just when it is about to be repeated, a perfectly appropriate answer 
will be given in a petulant voice. The patient may often be seen tentatively covering 
first one eye and then the other on account of ^uble vUton and in such cases an 
obvious internal strabismus may be present. 

The optic fundi in cases of cerebral abscess commonly show paplUcedenM if the 
condition lasts fof more than a few weeks. The swelling of the disks may come on 
with great rapidity and attain 3 to 4 dioptres of swelling with numerous hsmorrhages 
during the course of a few days. It not infretjucntly continues to increase in seventy 
for some days after the abscess has been drained and may even appear for the fitrt 
time during this period. Some degree of neck rigidity and a weakly positive Keroig’s 
sign are not uncommonly met wiA, paniculatly when dae abscess w situated in toe 
cerebellum or when an appreciable degree of meningeal reaction is present. Local 
tenderness of the skull to mm pressure or percussion is a common finding and may 
afford valuable help in localising the abscess in doubtful cases. The patient may 
rapidly become emaQated to a remarkable degree, especially when the abscess » in 
tile cerebellum. 

Localising signs will naturally vary with the position of the abscess. Temporal 
abscess usually begins in the inferior portion of tlie lobe and extends upwards and 
forw’ards. \Vhen situated on the left side in a rigbt*lianded person one of the wrbest 
focal disturbances to occur is disorder of speech. At first this takes the form of 
difficulty, then of inability to name objects correctly i later, difficulty in understandine 
spoken and written language and paraphasia make their oppesrancc. Natur^y speecn 
disturbances are not met with in right'Sided temporal lobe abscesses except in strongly 
left-handed persons. Anotlier early sign of temporal abscess is disturbance of the 
contralateral fields of vision. This nearly always takes the form of a congruous uppCT 
quadrantic hemlanopia which gradually spreads to involve the lower quadrants until 
a complete hemlanopia is present. As the abscess extends fonvard tow’ards the motor 
projection fibres weakness of the opposite side of the face of a supranuclear tjpe 
develops, to be followed by similar weakness of the contralateral arm and then of the leg 
until a complete hemiparesis may be preseot with characteristic increase in the tendon 
reflexes, diminution or loss of the abdominal reflexes and an extensor plantar response. 
Contralateral sensory disturbances may be met with but they are late to appear and 
by no means common. Epileptic disturbances may occur in temporal lobe abscises 
and M'hea thfse are deeply sltusted the Sts may assume a ^aractenstkslly ancinste 
form. 

Abscesses in the frontal lobes arc, on the whole, more silent than those in the 
temporal lobes. Whether adjacent or metastatic in origin they usually originate well 
fonvard in the prefrontal areas and may attain a very large size without producing 
any localising signs whatever. Mental change of the kind already mentioned may 
be an unduly conspicuous feature. Apathy and forgetfulness may be marked and 
an early loss of sphincter control may oe noted. As the abscess extends backwards 
towards the motor area a contralateral hemiparesis do’elops involving face and arm 
before the leg, and if the lesion is on tiie left side, an increasing degree of executive 
aphasia may be in evidence in normal persons. Epileptic fits are not uacommoQ. 


'X 
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Abscesses sltusted in the parietal and occipital lobes are rare. Except as a com- 

? lication of osteomyelitis of the skull they arc almost invariably metastatic in origin. 

’he most important local signs that they give rise to are contralateral sensory loss of 
3 cortical type in the case of parietal lobe accesses and defects in the contralateral 
fields of vision in those situated in the ocdpital region. In either case epileptic attacks 
may occur. 

Cerebellar abscesses often present great difficulties in localisation. The general 
symptomatology is much the same as in cases where the abscess is situated above the 
tentorium, though on the whole the mental alteration is less and the vomiting and 
occipital pain more marked in cerebellar cases. Nystagmus is a valuable sign which is 
seldom completely absent and some degree of weakness of a lower motor neurone 
type on the same side of the face is often present. Both these signs, hoivever, may 
be found in cases with a localised area of meningitis in the posterior fossa without 
any abscess within the cerebellum itself, 'Hie most reliable sign is the presence of 
hypotonia and inco-ordtnation of movement of the limbs on the same side of the body. 
In bed these changes are most readily detected in the arms but, if the patient is well 
enough to walk, the inco-ordination may be very evident in the gait. It is by no 
means unusual for a cerebellar abscess to ^ present for many weeks without producing 
any detectable localising signs while the groenl condition of the patient leaves little 
room for doubt as to the presence of an abscess somewhere. 

The cerebrospinal fluid is very seldom completely normal in cases of cerebral 
abscess and examination of the fluid can aflPord very valuable aid in the diagnosis of 
doubtful cases. Withdrawal of fluid is, however, by no means devoid of risk and 
may lead to a rapidly faul result, eitW by precipitating medullary failure or by 
causing the abscess to rupture into the ventricle. For this reason when the diagnosis 
U not in doubt lumbar puncture should be avoided, and when there is a suspicion 
that an abscess is present the smallest necessary quantity of fluid only should be 
withdrawn through a very fine needle. The pressure of the fluid is raised and may 
reach a very high figure. The first change to take place in the composition of the 
fluid is an increase in the amount of total protein from the normal 40 mg. per cent, 
to <30 or even SO mg. per cent. With this is found a gradual increase in the number 
of wUs to 10 or 20, and rarely more than 100 per c.mro. At first the cells are almost 
entirely lymphocytes, though an occasional polymorph may be identified in a long 
search. As the number of cells increases the proportion of polymorphs increases 
until they may constitute 10 per cent, or e\'cn 20 per cent, of the total. Finally, as 
the abscess approaches close either to the ventricle or to the convex surface of the 
brain such a brisk pleocytosis may be caused that the fluid becomes turbid in appear- 
ance but is still sterile with a normal or only very slightly reduced content of chlorides 
and sugar. The finding of a turbid cerebrospinal fluid in which no organisms are 
seen and which remdns sterile on culture is always extremely suggestive of a cerebral 
abscess. 

Diagnosis. — ^The diagnosis of cerebral abscess has to be made from other com- 
plications of suppuration in the vidnity of the brain, and from other expanding intra- 
cranial lesions, particularly cerebral tumour- 

The varieties of intracramal complication of neighbourhood suppuration most 
likely to be confused with cerebral abscess are ; 

1. Acute spreading meningitis. 

2. Localised meningitis, with or without an extradural abscess. 

3. Infective venous sinus throroboris. 

4. “ Otitic” hydrocephalus. 

1. Acute spreading meningitis . — TTie differential diagnosis here seldom presents 
serious difficulty. The high, sustained fever, rapid pulse, delirium and marked neck 
rigidity all make the recogm’tion of acute meningitis easy. Difficulty does, however, 

45 



DISEASES OF THE NERVOUS SYSTEM 


1410 

arise when a cerebral abscess is enuring a brisk, meningeal reaction and actual infection 
of the subarachnoid space is imminent. In such cases the symptoms and signs of 
the two diseases arc likely to be superimposed on one another. The finding in such 
cases of a turbid Suid \rithout visible organisms, which is sterile on culture, mth 
normal salt and sugar content is very suggestive of an abscess with an acute meniageal 
reaction. 

2. Localised meningitis . — This condition often affords the most difficult problem 
in the differential diagnosis of cerebral abs^s. In the presence of an acute infection 
on the outer aspect of the dura, especially if there is an extradural abscess as is so 
often the case in mastoid disease, it is not surprising that there should be a brisk local 
inflaminatory reaction of the leptomeninges on the inner aspect of the dura. This 
local area of meningitis may produce the same local symptoms and signs as an abscess 
in the same locality and if it involves the base of the brain may also give rise to all 
the signs of raised intracranial pressure by obstructing the normal circulation of 
cerebrospinal fluid. In otitic cases this is particularly likely to occur in the posterior 
fossa, thus simulating a cerebellar abscess. On the whole, such cases come on nor: 
rapidly than abscesses and the symptoms and signs are more fluctuant. The tempen- 
tuce is xisually higher and the pulw-ratc more rapid than in abscess and the si^ of 
meningeal irritation more marked. The centra] nervous signs arc those which nught 
be expected to result from a lesion on the surface rather than in the substance of the 
brain, for example, cranial nerve palsies. There seems every reason to suppose to 
in some cases this localised meningitis is capable of undergoing complete resolution, 
especially since the introduction of antibiotics. On the oihcf h^d, it may be but the 
prelude of a general meningeal spread. 

3. Jti/eeiite venous sinus thrombosis . — ^Tbis condition seldom rtsemWes cerebral 
abscess sufficiently closely to present serious difficulty in diagnosis. It is character- 
ised by high, swinging fever with frequent rigors, intense toxsmla and the other 
evidences of a pyamic state. There are no »gns indicative of raised intracranial 
pressure or of local disturbance of brain function. 

4. Oiitie hydrocephalus (see Hydrocephalus, pp. 1399 and 1404).— Otitic hydro- 
cephalus is 3 condition almost confined to children and adolescents. It is character- 
ised by the symptoms and signs of raised intracranial pressure, including papilltedema, 
without signs of focal damage to the brain. Its onset is more acute and the symptoms 
more violent than in cerebral abscess and the patient's general condition bewe^ 
paroxysms of hcadaclie remains tecnarkably good. Apart from an increase in its 
pressure and quantity the cerebrospinal fluid is quite normal. 

Cerebral abscess may be distinguished from cerebral turnout by its association 
with suppurative condiuons elsewhere in the body, the rapid increase in symptoms, 
the general reaction of the patient and the changes in the cerebrospinal fluid. In 
spite of these enteria, chronic cerebral abscesses are not infrequently operated upon 
in the belief that they are true neoplasms. 

Course and Prognosis. — ^The natural tennination of a cerebral abscess which 
is not drained is in the vast majority of cases the death of the patient Cases of 
spontaneous evacuation of the pus through the ear or nose are recorded in the litera- 
ture, and m a small number of cases the pus becomes inspissated and the capsu-c 
80 enormously thick that the abscess may lie dormant in the brain for many yeai| 
and become calcified. Such abscesses may later be removed bodily as encapsuled 
“ tumours ”, the nature of which b only disco^tred after section. Death takes place 
from the results of raised intracranial pressure, from acute mcningitb from spr^d of 
the infection to the general subarachnoid space, or from rupture into the ventricle. 

Treatment. — ^Thc treatment of cerebral absrass is surgical. The condition is 
one of the greatest urgency, as death m^ occur at any moment. Surgical treatmeiU 
should only be entrusted to an experienced neuro-surgeon, and direct drainage through 
the portal of entry, e.g. the middle ear or frontal sinus carries a high mortality. , m 
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the past the recovery rate has been low, but with modem neuro-surgical technique 
a high proportion of recoveries can be obtained. Unfortunately epileptic fits subse- 
qucntly occur in approximately SO per cent of cases recovering from cerebral abscess. 

(2) ENCEPHALITIS LETIIAllCICA (see p. 1414) 

(3) ENCEPHALITIS ASSOCIATED WITH ACUTE SPECIFIC FEVERS 

Etiology. — ^Acute encephalitis may occur as a rare complication of a number of 
acute specific fevers, especially of the exanthemata. In some cases the brain alone 
may be involved but in others the nervous system may be more widely affected and 
the picnire is rather that of an encephalomyelitis. The fevers most commonly associ- 
ated -with this complication are measles and vaccinia but it occurs also ivith variola, 
scarlatina, mumps and varicella and many other a^te febrile disorders. The incidence 
of encephalic complications of these diseases varies noticeably from time to time. 

The exact relationship of the encephalitis to the preceding infection is by no 
means clear, nor is it ceruin that the cerebral complications of the different exanthe- 
mata are identical. The hypothesis that the exanthem merely serves to activate some 
unknown causative agent, such as a latent virus, is witliout confirmation. It must 
also be borne in mind that all cerebral complications of acute fevers are not necessarily 
encephalitic but may result from vascular occlusion by thrombosis or embolism, or 
fromhasmorrhage, or from meningitis. 

Pathology,— In a great many cases recovery ensues, and the pathology of the 
condition remains unknown. A considerable number of cases of measles antfvacciniai 
encephalitis have, however, been subjected to full pathological examination and have 
shown a fairly constant condition of the nervous s)'stem, and the much rarer examples 
following other fevers have generally conformed to this picture. The brain and spinal 
cord show diffuse congestion, particularly of the white matter, sometimes causing 
petechial haemorrhages. Numerous areas of acute demyclination occur, particularly 
in the perivascular zones. These are so constant as to have suggested the title “ peri- 
vascular myelinoclasis ” (Hurst) for this group of disorders. In addition there is a 
marked perft-ascukr infficraCfoa with njund cells, and a more diffuse celluhr reaction 
in the nervous tissue with mobilisation of microglia and proliferation of the astrocytes. 

Symptoms. — ^The time of onset of encephalic symptoms is fairly constant in 
«ch^ exanthem. In measles it is commonest towards the end of the first week, in 
vaccinia from 10 to 14 days after the vaednation, and in variola during the second 
week of the eruption. Common symptoms are dro-wsincss, increasing in severe cases 
to coma, headache, convulsions, cranial nerve palsies, dysarthria and dysphagia, and 
in some cases myoclonic or choreiform movements. Slight signs of meninged irrita- 
tion, such as neck rigidity, irritability and phomphobia, may occur and there may 
be an increase in the fever. Papilladema may develop. In cases associated with 
myelitis marked weakness in the lower limbs with retention of urine is common. 
Loss of the abdominal reflexes and extensor plantar responses axe frequent. The 
cerebrospinal fluid is commonly under increased pressure, and shows an increase in 
protein content with a mild lymphocyte pleocytosis (10 to SO per c.mm.). The Lange 
colloidal gold reaction may De strongly positive and sometimes paretic in character. 
The TOntent of sugar and chlorides is normal. 

Diagnosis. — ^The occurrence of symptoms of this order at the significant period 
of the different diseases makes the diagnosis, in most cases, clear. It should be 
remembered, ho\vever, that acute fevers in cMdren may determine the moment of 
onset of tuberculous meningitis, and that vascular disorders may occur in a similar 
setting. 

Prognosis. — In cases which do not succumb to coma or convulsions during the 
first week, recovery is the rule and is usually remarkably complete. Residual paralyses 
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are exceptional. In a small number of cases some residual intellectual impainneot 
may result and in other cases a liablli^ to fits. The mortality in vaccinal cases is 
from 25 to 40 per cent. ; that in measles and the other common exanthemata very 
much Imvei. 

Treatment. — ^This is symplomafic. There is no evidence that specific antisera, 
when available, affect the course of the nervous complications. 

(4) schilder's disease 
Synonym. — Encephalitis Periaxialis. 

Definition. — malady characterised anatomically by a progressive and mass’ne 
demyelination of the white centres of the cerebral henuspheres, pro«cding from a 
single focus or from two symmetrical foci, and producing the clinical picture of 
progressively increasing failure of cerebral function, local at first, but advancing in 
terms of the functions of the contiguous regions wluch are next affected, by the 
spread of tlie disease from its starting-point. 

iEtiology. — Nothing is kno%vn of the essential nature of the disease, nor js^ it 
certain that all cases included under this heading form a homogeneous group. Origin- 
ally regarded as an inflammatory, probably an infective, disease, the increaring 
evidence of its familial incidence suggests that it may be primarily degenerative. It 
has also been suggested that those cases in which an inflammatory reaction is present 
may be infective, and those in which it is absent— as it may be— aegenerativc. Many 
of the reported eases have occurred in childhood, even as early as the second year. 
The latest case was in the fifth decade of life. The sexes are ecjually affected. , 
Patholoey.— The characteristic lesion consbts of r (1) A primary demyelmation 
and, later, aestruedon of the a.xis cylinders of the central wnite substances of the 
cerebral hemispheres, which till very late spares the subcortical zone of white fibres 
and the radial cortical fibres, and produces a translucent jelly-like appearance of the 
oval centres. (2) A very early and perliaps primary overgrowth ol the neuroglia, 
forming a feltwork, which is particularly intense round the vessels. (3) A general 
infiltration of the white matter of the Drain with round cells, most of which are 
engMed in the removal of altered myelin or in the formation of neuroglial fibm. ^ 
Tlie process commences most commonly as symmetrical patches of demyelinauon, 
in either occipital white centre, less frequently in both temporal white centres or re 
both prefrontal white centres, and spreads directly thence until the whole of the 
oval white centres becomes demyclinated. The corpus callosum is involved, and the 
demyelination spreads do^vnwardj through the crura into the brain-stem. Sometimes, 
especially in the central regions, the disease starts on one side, and, after playing h^'oe 
with the white centre of one hemisphere, spreads across the corpus callosum 
the other. The resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical white bands, but rvith the oval 
centre completely changed and translucent, is peculiar to this disease. Not infre- 
quently other patches of the disease may be scattered throughout the central neevous 
system. This scattered distribution and the prominence of demyelination brreg 
Schilder's disease very close to disseminated sclerosis, and it has actually been de- 
scribed as *' disseminate sclerosis in childhood ’* ; but the massiveness and mode ol 
spread of the lesions, together with their distribution, with predilection for the brain 
and avoidance of the spinal cord, its incidence in childhood and its entirely different 
symptomatology, separate Schilder’s disease sharply from disseminated sclerosis. H 
is largely to Collier that we owe the clinical recognition of this malady. 

Symptoms. — ^Thc clinical aspect is precisely that which might be expected from 
a progressive destruction of cerebral function, spreading by contiguity from the 
initial seat of the disease. In many of the cases blindness — ^by which is meant blind- 
ness without any change in the optic disks and with pupils reacting normally to light 
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has been the first symptom, and is the result of the symmetrical demyelination of 
the ocdpiial white matter. As the disease ^reads forwards into the temporal regions, 
bilateral deafness appears; and, later, bilateral ataxy and astereognosls — due to 
parietal involvement, bilateral spastic paralysis — the result of central involvement, 
and complete amentia — due to callosal and prefrontal involvement, develop. 

In those cases in which the initial seat of the disease is in the temporal, central 
or frontal regions, the first symptom to appear is obidously determined by the location, 
and the order of development of symptoms will be changed, but the mode of progress 
is the same in all. ^Vhere the disease starts on one side only, hemianopia or hemiplegia 
is the first symptom, and these are followed by the train of added signs produced by 
the extension of the disease into other regions. Gimplete mindlessness and paralysis 
alwap dominate the clinical picture in the end. The disease-process within ^e brain 
sometimes causes swelling with increase of intracranial pressure, and signs of the 
latter may appear in the form of headache, vomiting and papillcedema. Such cases 
are not common, and most of them have been regarded in life as cases of intracranial 
tumour. Fits are by no means uncommon. Sometimes they constitute the initial 
manifestation of the disease, and they may occur at any time during its course, and 
may be local or general. Fever is usually absent, but there may be irregular pyrexia 
and some of the more acute cases have been pyrexial throughout. The cerebrospinal 
fluid is normal in the majority of the cases, but sometimes there is an increased protein 
content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness, follow’ed 
by signs of progressive cerebral destruction, is so rare in any other disorder as at once 
to suggest tne diagnosis of Schilder's disease, indeed no less than two-thirds of the 
reported cases have shown this picture. When the disease begins unilaterally, and 
more particularly when headache, vomiting and papillcedema are present, the distine- 
tion from intracranial tumour is difiicuU or even impossible, for m both diseases the 
local commencement and the progressive destruction occur. In Schilder’s disease, 
however, high-grade papilloEdcma is not met with, and consecutive optic atrophy 
does not occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis.— In most cases Schilder’s disease is regularly progressive 
to a fatal termination. In some, however, periods of standstill have been noted, while 
in a few others marked improvement for a time has occurred. The duration has 
varied from 7 days to 36 months, with an average of 9 months. 

Treatment. — No treatment is at present luiown that will influence the course 
of this disease. 


(5) SUBACUTE INCLUSION BOOT ENCEPHALITIS 

In recent years a of subacute encephalitis at present only observed in children 
and adolescents has been reported by Davraon, Van Bogaert, Greenfield and 
others. 

Pathologically it is characterised by the presence of inclusion bodies in the nerve 
cells, generally regarded as the hallmark of virus diseases together with poUoclasis 
and neuronophagia. 

Together with this b a degree of demyelinisation and sclerosb of the white matter 
reminiscent of the leuco-encephalitides of the Schilder type. 

Clinically the disorder runs a progressive subaoite course towards a fatd termina- 
tion. The earliest symptom is usually mental deterioration often assoaated with 
epileptic manifestations. Later involuntary movements of various kinds occur and 
the child gradually develops the picture of bilateral rigidity of extrapyraniidal type 
with relatively few pyramidal signs until death occurs at a stage of profound dementia 
with akinesb and contractures. 
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VIRUS DISEASES OF THE NERVOUS SYSTEM 

Certain viruses have a selective affinity for the nervous system and are therefote 
spoken of as “ neurotropic ThCT act upon the nerve ceil, and to a less degree 
upon gUa cells, but not upon the white mattex. They are capable of multiplication 
and of exerting their pathogenic action only within the nerve cell, where their life 
and activitj' are short-lived. 

The essential lesion resulting from their presence is an acute necrosis of the nerve 
cell, leading to tlie death and destruction or to the damage of the cell. A secondary 
glial and vascular reaction cnaucs as a result of which lymphocytes piss into the 
cerebrospinal fluid from the perivascular spaces in the affected r^ons of the nervous 
system. 

The so-called post-infective encephalitis that may follow the acute cpntHemata 
has not the pathological characters common to the proved virus infections of the 
nervous system, since the lesion is one of dcmyelination and not an attack upon the 
nerve cell. The nature of this form of encephalitis remains obscure (see p. 1411). 


ENCEPHALITIS LETHARGICA 

Synottym. — Epidemic Encephalitis. . , ' 

Definition.— An acute fcbnle disease, occurring sporadically and epidemically, 
due to the infection of the nervous system by a virus which has not yet been identifiM 
but which can be inoculated into the nervous system of monkeys, reproducing the 
disease. The malady has its principal incidence upon the upper parts of the neryoiis 
system, the cerebrum, basal ^glta and brain-stem. Though very definite, it Is 
remarkably polymorphic, and it is sometimes roono-syroptomatic, and its Wpe has 
changed peatly duiwg the passage of an epidemic. The absence of evidence of 
case to case Infection has necessitated the assumption that Infection is transferred by 
carriers, or by those in the pre-symptoraatic stage of infection only. 

History.— Whtn we read of the influenza epidemic which swept over Europe in 
1580 and which was accompanied by a malady so peculiar as to gain ,-fJ 
" ichlafkraukheit ", and afterwards of the epidemic described by Sydenham in lo75 
as " febris comatosa ”, the “ sleeping sickness ” of Tubini sen in 1712 md Dubmu 
epidemic of the fatal " electrical chorea" in Northern Itafy in 1846, we cannot but 
agree with von Economo’s conclusion that these epidemics were epidemics of ietbar^c 
encephalitis. The subsequent epidemics of Mauthner’s " Nona ” in Piedmont m 
1891, and also Pfuhl-Lcichtenstem’s “ haemorrhagic encephalitis " in 1905 have 
shown to be similar to lethargic enc^halitis, both clinically and pathologically. The 
malady last became pandemic »n Britain and Northern Europe from 1917, reaching 
a maximum in 1920, and then declined almost to vanishing point over the nest 15 
•years. 

In this country sporadic cases of sufficiendy definite characteristics to stand up 
to both clinical and pathological criteria of diagnosis have continued to make thM 
appearance, but they are rare. It should be remembered that many cases thought 
to be of this nature prove at autopsy to be due to tumours or other causes. On the 
other hand, the continued appearance of cases of Parkinsonism in wung people, not 
infrequently associated with other post-encephalitic sequela:, makes it seem likely 
that instances of the infection, so roud as not to produce riinically recognisable symp- 
toms, are not infrequent. 

^Etiology. — During the period of frequent indden«, the disease occurrea 
both sporadically and epidemically, with no centre of spread. It was more prevalent 
in the cold season of the year. No age was exempt from the malady, and cases occurrea 
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in the seventh decade of life, but it was rare in young children and seemed to be most 
inddent in the first lialf of adult life. The mode of infection is unknown. According 
to von Economo, when once the virus obtains access to the nervous system it spreads, 
as in other cases of virus diseases of the nervous system, by axonal routes. Its effect 
remains confined to the nen’ous system, but the occurrence of progressive nervous 
sequelje long after the acute illness, which is such a marked characteristic of the 
disease, suggests that the virus may survive in the nervous system for long periods 
of time. 

The height of the epidemic incidence of lethargic encephalitis has many times 
coincided with a severe epidemic of influenza, but no further connection between 
the two conditions is knoum. Claimed at one time as an aberrant form of poliomyelitis 
infection, von Economo’s disease has proved quite distinct, both in its age incidence, 
seasonal prevalence, morbid anatomy and symptomatology. Economo first succeeded 
in transferring the disease to the monkey by intracerebral inoculation in 1916. Sub- 
sequent smaller epidemics in Japan and St. Louis, though conforming in general 
to the features of the pandemic of 1917-1920 have shown sufficiently constant varia- 
tion in age incidence and death-rate as well as clinical feature to m^e it seem likely 
that there exist more than one strain of the virus. 

Pathology. — ^The pressure and quantity of the cerebrospinal fluid are always 
increased, and in a few of the cases blood or the products of h^orrhage are present. 
In about one-third of cases the cell count has been normal. In the test there has 
been a moderate lymphocytic pleocytosis, with little or no protein increase, the titre 
of the sugar tending to a high normal and that of the chlorides being normal. No 
prognostic indications can be derived from the nature of the fluid. The vessels of 
the Drain are markedly congested and full of blood, and the colour shows a character- 
istic ch.tnge from the normal throughout the whole of the grey matter, varying from 
a rosy to a deep salmon-pink, giving rise to the term " the rose-coloured brain 
When hardened in formalin, tJiis colour becomes a heavy purple grey. Both sub- 
dural and deeply seated haemorrhages are occasionally found. Economo describes 
the anatomical picture as one of unvarying constan^. It is that of an adematous 
and congested brain, with all the grey matter conspicuously reddened in contrast to 
the white matter, which is of normal colour. There is a non-purulent and, properly 
speaking, a non-hsEmorrhagic inflammation of the whole grey matter exclusively, 
the white matter being uninvolvcd. There is most conspicuous perivascular lympho- 
cytic cuffing remarkable for the absence of any polymorphs, with an intense cellular 
infiltration of the grey matter with elements of the microglia, while the neuroglia 
is unaltered and demyelination does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronophagia, with primary Toss of 
the ganglion cells. 

Symptoms. — In the acute forms of the malady the onset is often ushered in by 
general symptoms, such as shivering, malaise, headache, and fever and bodily pains, 
a thickly coated white tongue and constipation, and sometimes vomiting and persistent 
hiccough. This train of symptoms usually appears in the story as an attack of 
“influenza”. The pyrexia does not usually last longer than a week. Countless 
such attacks of “ influenza ”, distinguishable only by the occurrence of transient 
diplopia, or of slight somnolence, and often even without any such distinguishing 
features, have been completely recovered from at the time, but have been followed, 
after long intervals, by tlie slow onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no symptoms at all, and 
long afterwards an insidious onset of Parkinsonism ensues. 

The Nervous Signs . — Mental symptoms . — ^An mcreasing lethargy, which often 
becomes very deep, is present in many of the cases. In this condition the patient 
will he for days without stirring a muscle, taking no heed of his surroundings and 
passing the dejecta under him unheeding. Yet when roused by command and 
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vigorous bodily stirring, he will wake up and hold a very intelligent conversation, 
lapsing back at once when he is left alone, even though his mouth be half full of 
unswallowed food. In this condition, llexibilitas cerea may often be demonstrate 
in the limbs. The lethargy may last for 3 weeks or longer even in patients who com- 
pletely recover. It passes away gradually. Unrousable coma is invariablv a sign of 
impending dissolution. Subsequent memory of events during the early days of the 
lethargy may be temar^bly teumed. Insomnia may be a troublesome early syiiiptoin, 
and even when the patients are markedly lethargic they will complain that they cannot 
Bleep. Occasionally reversal of sleep rhythm may occur, the patient sleeping soundly 
all 0 ^ only to become restless and overaclive at night. Lethargy, however, may be 
completely absent and the early mental state be that of vivacious excitement and 
talkativeness. Irritability and restlessness may be present. In some cases the first 
nervous sign may be delirium or mental aberration, which may rapidly devriop into 
acute and violent mania ; such cases are rapidly fatal. In cases which recover after 
severe symptoms, considerable mental reduction and self-obvious mental change may 
persist. Indeed, it has been said that no sufferer from this disease ever regaira ha 
original mentality, and it is a common experience to find the personality very serioualy 
changed in the way of mental reduction. Complete incapacity for any sustained work, 
entire change of character, anti-social tendencies, moral perversion and dcprtsswi 
neurasthenic states are not uncommoiv sequels of the disease, particularly when it 
occure in children or adolescents (see also p. 1634). 

Convuhtonr are very rare, but they may undoubtedly occur as in other forms el 
encephalitis. Indeed, the initial clinical picture may be donunated by convulsion, 
and closely resemble '* status epilepticus *’ from other causes. 

Ophthalmoftkgia and other paralyses in the region of the cranial nerves are most 
often nuclear lo type, but peripheral paralysis of any cranial nerve may be met with, 
most commonly unilateral paralysis of the facial nerve. The pupils may show cvey 
abnormality which a lesion of the nervous system can produce. Inequality, unround* 
ness, eccentricity and loss of light reflex and ciliary paralysis may occur. The loss 
of light reflex may be unilateral. TTie external ophthalmoplegia, being nuclear w 
origin, involves both eyes in terms of their conjugate movements, and the upward 
and downward movements are, as a rule, more severely impaired than are the laterd 
movements. Bilateral ptosis is very usual, and is a most important and valuable 
early indication of the disease. The common error is to consider it pan of the *l“py 
state. The nuclear ophthalmoplegia is often irregular, giving rise to strabismus and 
diplopia. Either in addition to the above or existing alone, there may be periphewi 
paralysis of any of the oculo-molor nerve trunte. The degree of the ophthal^plegi^ 
varies in different cases from slight diplopia with hardly noticeable strabismus to 
complete paralysis of both eyes. It may be rapidly transient or permanently severe. 
In severe cases which survive there is always some improvement in the degree of 
paralysis in the course of time. 

Vision . — ^The diplopia and loss of accommodation cause much defect of vision, 
but many of the patients complain of a loss of vision in each eye, which is too neat 
for any sucli explanation, the cause of which is not yet explicable. Papillttdema 
has been reported in a few cases. It is transient and never reaches a high degree. 

Bilateral nudeat fadal paraly^ and bulbar paralysis are not uncommon. Paraij’sis 
of any individual cranial nerve may occur, and also of any individual spinal root. 
Such paralyses always completely recover m the course of lime. 

Symptoms indicative of lesion of the basal ganglia arc among the most common 
features of the disease, and they are often the most persistent. These consist of 
weakness of movement, rigidity with slowness of movement and spontaneous involun- 
tary movements. The weakness, rigidity and slowness of movetnent give rise to a 
peculiar immobility of facial and bodily expression and movement. The face is mask- 
like, the nedi stiff and the head moves UWe and slowly, the trunk bent forward and 
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Stiff, the arms held a\vay from the tnink, the whole appearance of the patient closely 
resembling that of paralj-sis agitans. Rapid fluttering of the eyelids when gently 
dosed is characteristic of this condition. The spontaneous involuntary movements 
may be of a rhsthmic tremulous nature, as in paralysis agitans, or there may be 
slow rbylhmie, choreiform, athetoid, myodonic, irregular or Jijghly complicated move- 
ments : these may be met w ith at any stage of the malady, but most commonly appear 
some little time after the acute stage has passed away. Fibrillation and fascicular 
twitching of llie muscles is very common in the acute stage. In cases where bulbar 
symptoms, either of a spastic or flaccid kind, are present, hypcrsalivation of the 
nature of a true sialorrhcra is often a most troublesome symptom. 

In addition to the above common symptoms and signs, other indications of in- 
volvement of the cerebral hemispheres may occur. Bilateral spasticity tvith signs of 
in\'olvemcnt of the pyramidal systems, increased jerks, lost aodominal reflexes and 
extensor plantar responses are common. Hemiplegia, aphasia and hemianopia may 
occur. Meningeal symptoms may be very marked jn the early stages, such as sub- 
ocdpital headache, painful stiffness of the neck, head retraction, vomiting and Kemig’s 
sign. Indeed, rapidly fatal cases have occurred in which the clinical picture through- 
out was hardly distinguishable from that of acute meningitis, but without any leuco- 
cytosis in the cerebrospinal fluid. A major incidence of the lesions upon the ccrc- 
wtllum gives rise to the picture of acute cerebellar ataxy following a lethargic onset, 
and the end-result may be a condition closely resembling a usual type of disseminate 
sclerosis. Such cases nuke a good recovery in Uie course of time. 

Peripheral pains are sometimes very severe and are usually quite local. They 
may be the first algos of tlie illness, and may persist for monilis after recovery, Th<^ 
are presumably due to the lesions around the nervx roots which have been already 
referred to. 

Spinal r)'mft{emf.*~-Since lesions have been found in the spinal cord, it is only 
to be expected that focal spinal symptoms should be met with m rare cases. These 
are usually acute atrophic paralyses similar to those of poliomyelitis and recover 
completely. It has ^en argued, liowes'er, that this atrophic palsy is due to a lesion 
of the spinal roots. More severe lesions may apparently give rise to a condition 
resembling acute transverse myelitis. 

Tlic incontinence which is almost constantly present, even when the lethargy is 
far from deep, is ilic result of the lethargy. Transient conscious dysuria is, however, 
not infrequent in the early stages of the disease. The deep reflexes may be lost in 
severe cases during the acute stages, and they are usually absent in premortal condi- 
tions, OUiei\«8e they tend to be cxaggcnicd. especially if involvement of the pyra- 
midal system be present. The condition of the abdominal and plantarreflexesdepends 
upon the presence or absence of lesions affecting the pjTamidal tracts. In the former 
case, the abdominal reflexes will be absent and the plantar reflexes of the extensor 
type. 

Attention must be drawn to a group of cases in which the initial manifestations 
of the disease are so slight as not even to interfere with the daily work or to call for 
medical attention, and yet in the course of months, or it may be even years, the most 
serious and completely incapacitating paralysis appears. Such a patient may notice 
that he sees double, and docs not feel very well for a few weeks. He recovers, but 
after a few years begins to manifest the signs of a slowly oncoming Parkinsonism. A 
similar result in the slow and late development of grieTOUS symptoms may follow any 
atuck of IcUiarpic encephalitis and make the prognosis in this malady very difEcuIt. 

Sequela, — ^Tbc disabilities which this malady may leave in its wake are numerous 
and varied. The mental, paralytic and Parkinsonian end-results have already been 
referred to, but special mention must be made of the so-called oculogyric crises, 
and of involuntary spontaneous movements, having the general features of habit 
spasms or tics. 
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Oculogyric crises . — This term is applied to recurring attacks of tonic conjugate 
deviation of the eyes. This is almost aln'ays upwards and is accompanied by wrinllini 
of the forehead, extension of the neck and in fact all the muscular activity assodaid 
tvith the act of looking uptvards. Deviation of the eyes to one side is exceedmely 
rare. The attacks may occur several tiines a day or only at an intenal of mon&. 
They are often very spedfic in thdr times of occurrence and may be precipitated by 
a variety of stimuU aucb a& emotion, fatigue or watching a moving picture. The 
attack may last from a few nunutca to many hours and often passes off only after 
sleep. It is commonly associated with an intense degree of mental depression and 
while it lasts the patient may experience recurring obsessional thoughts, be imptiltd 
to carry out stereotyped movements of develop ideas of reference, particularly feelings 
of persecution. 

Patients suffering from oculogyric crises always show some signs of Paridnsonissi. 
The attacks often gradually grow less frequent over a period of years and may cease 
completely. Their frequency and duration is in many cases considerably reduced 
by the regular administration of amphetamine sulphate 5 to 10 mg. twice daily. 

Posi-enccphalitie ties.— A great variety of stereotyped involuntary movements are 
met with in post-cnccphalidc subjects usually in association with some degree of 
Parkinsonism. Rhythmic movements of the jaws, longue and face are common. 
Alterations in respiratory rhythm with sighing, gasping inspirations may occur. 
Torticollis, indistinguishable from the variety met with in elderly subjects, is not 
rare and there may be hideous recurring contortions of the face and trunk and most 
grotesque mannerisms of gait and spcedi. 

Diagnosis.— A diagnosis of lethargic encephalitis is not infrequently made, but 
must be received with tiie very greatest rcsen'c at the present time. Under this title 
most neurologists have encountered a great variety of nervous disease, indudingintra* 
cranial tumour, cerebral abscess, suWural hsmatoma, tuberculous memaeitis and 
the like. In typical cases the diagnosis presents no difficulty, the reusable lethargy, 
incontinence, ophthalmoplegia and negative, lymphocytic or blood-containing cerebro- 
spinal fluid being so characteristic as to preclude possibility of error. The less usual 
forms of the malady, and especially those with very gradual onset and slight symptoms, 
often present great difficulty and require much care and full knowledge of tlie possible 
symptomatology of the disease for their recognition. There is no specific laboratory 
test for the mafady, and the diagnosis must be based upon clinical grounds. IVbere 
meningeal s)Tnptom3 are prominent, distinction has to be made from other forms of 
meningitis and from poliomyelitis. Here, the cerebrospinal fluid is of the highest 
importance, as polymorphonuclear leucocytes occur very rarely in lethargic encephal- 
itis. In cases commencing with peripheral pains, excitement, maniacal symptoms or 
convulsions, careful lookout should be kept for the advent of ptosis, ophffialmoplegia 
or lethargy, the appearance of wtuch, following such symptoms, should at once suggest 
the diagnosis. It must be borne in mind that the clinical picture of the disease may 
be dominated by a hemiplegic condition, and that an apoplexy may occur during the 
sVase. tif tbe disciAc. casta tSve itcq-itrAly 

or are indeed unrecognisable in the early stages, but here the diagnosis can often be 
made with certainty from the end-results ; the pecuUar ophthalmoplegia, the spon- 
taneous involuntary movements and riic paralysis agitans-UW syndrome bring almost 
pathognomonic of the mala^. 

Course. — ^The course of the disease is extremely variable. It may be a slight 
transient illness lasting but a few days, and lca%-ing no sequel® after a few weeks; 
or a most malignant disease, fatal in a few days. In others, symptoms indicative of 
fresh lesions may occur repeatedly weeks and even months after the onset. 

Prognosis . — h rapid onset and quick development of severe sympto®*. marked 
pyrexia, delirium and maniacal excitement are bad prognostic signs and indicate a 
rapidly fatal issue. After the third week of the disease, the probabilities are all in 
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favour of survival. The prognosis, however, as to how much permanent damage to 
the nervous system will eventually remain b hardly possible, since slow improvement 
may go on for months and even years. Of the acute cases occurring at the height of 
an epidemic, 40 per cent, are quickly fatal, 30 per cent, are reduced to chronic invalid- 
ism and 30 per cent, appear to recover completely (Economo). In most of these 
latter the syndrome of Parldnsonlsm subsequendy appears after an interval wWch 
may be a few months or many years, and the weakness, rigidity and tremors, which 
form this paralysis agitans-like picture persbt indefinitely. 

Treatment. — ^Nothin^ being known of the infectivity and mode of spread of t)je 
disease, bolation and disinfection are not usually employed. Each case must in 
England be immediately notified to the public health authorities. No treatment is 
known which has any specific influence upon the disease. Intravenous injection of 
collosol iodine solution (150 ml. for a dose), repealed on the second and fourth 
days, has been advocated, and is certainly without harmful effects, but there b little 
evidence that it is of value. There has as yet been little opportunity to investigate 
the effects of antibiotics. It remains therefore to use those measures which will help 
to keep the patient alive and those which relieve symptoms. Nasal feeding may )ye 
necessary. Relief of the constipation b roost important and b often followed by 
striking improvement in the symptoms. After the acute stage, treatment is concerned 
with combating the physical and mental listlessness and depression which so often 
persist and wi3i the restontion of normal mobility and function to the limb. In 
these, physical and occupational therapy can play a useful part. 


HERPES ZOSTER 

Synonym. — Zoster; Shingles. 

Definition.— An acute infection of the posterior root ganglion by a ncurotropic 
virus, leading to severe pain in the dbtribution of the corresponding posterior root, 
and to the appearance or a crop of vesicles in the cutaneous distribution of the root. 

/Etiology. — The virus of zoster stands in some as yet undetermined relation to 
that of chid:en-pox, and the appearance of the latter malady m a susceptible subject 
some 14 days after contact wiA a case of zoster has been too frequently recorded to 
be of the nature of coinddence. 

The dbease is seen at all ages, but according to Head is perhaps most common 
in adolescents. In elderly patients it is frequenUy a more serious as well as a more 
painful affection than in young persons. It may arise without discoverable cause 
and with a febrile reaction and considerable malabc. It may abo occur apparently 
" symptomatically " during the course of arsenical medication, or during such ill- 
nesses as pneumonia, tabes dorsalis and tuberculosis. 

Pathology. — ^The essential lesion b an acute inflammation of the dorsal root 
ganglion of the same histologicd character as the lesion of acute anterior poliomyelitis. 
There are degenerative nerve cell changes, with accompanying microglial reaction 
and perivascular infiltration with round cells. Later, degenerauve changes occur in 
the fibres of the dorsal roots and of the peripheral sensory nerves. The Gasserian 
ganglion and the thoradc and upper two or three lumbar ganglia are roost often 
affected. There is an increased protein and lymphocyte count in the cerebrospinal 
fluid. 

Symptoms. — ^There may be an onset wUi fev’er which persists for 2, 3 or even 
4 days. There is from the first pdn at the place at which later the herpetic eruption 
b to appear. This occurs on the third or fourth day of the illness. At first the rash 
is a patchy erythema, upon which appear small vesides filled with dear fliud. From 
the fifth to the tenth day the vesides dry up and shrink progressively until a scab is 
formed. Thb finally drops off, sometimes leaving considerable scarring. These 
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scars may be aiwsihetic to touch, pinpridc and temperature sense. The pain before 
and during the evolution of the cutaneous lesion may be intense. It is of a burning 
and itching quality, and in frail and elderly persons it may persist as a most intractable 
post-herpctic neuralgia for months or even years. • 

Herpes of the ophthalmic division of the fifth nerve is most commonly found in 
elderly persons. Corneal vesicles may form and burst, giving rise to ulcers, which 
may spread and end in residual scarring (nebuUc\ which impairs vision. 

Herpes of the geniculate gat^Uon occarionally occurs. The vesicles are found 
in the pinna, and there is pain in this region, over the mastoid, and sometimes in the 
fauces (see pp. 1248, 1346). 

Localised paralysis may accompany hcrp«. Thus, in ophthalmic herpa there 
is occasionally third-nerve palsy, wth ptosis and squint. In geniculate herpes, facial 

e with loss of taste over the anterior two-tliirds of the tongue is the rule. _ In 
;s of the lower thoracic ganglia there may be paralysis of the oblique abdominal 
muscles on affected side. Tbe marked local bulging of the abdominal wall wbih 
ensues resembles at first sight the presence of an abdominal tumour. These paralyses 
do not invariably dear up, though the facial palsy of genicubte herpes does so more 
frequently than the paralysis of the abdominal muscles. 

Treatment. — The course of the cutaneous lesions is not influenced by treatment, 
which is directed to keeping the vesides dry and free from Infection. For this purpose 
a dusting-powder of starch or zinc oxide, or a collodion dressing may be used. 

During the acute stage, pain may be relieved by aspirin or pbenacelin, but 
post-herpetic neuralgia so often met with in elderly patients may prove intractable, 
and 80 severe as to render life scarcely tolerable. It consists of a persistent, burning 
soreness often associated widi numbness and dysssthesia over the area previously 
effected by the eruption. 

This pain is aggravated by fatiMC, worry and physical debility and often induces 
a neurotic reaction on the part of the patient or a state of depression in which suicide 
may be contemplated. 

Both analgesics and hypnotics ore commonly needed over a period of many 
months. The former may profitably take the form of some such mixture as we 
following; tinct. gclsemi nun. 10, phenazone gr. 10, phenobarb. sod. gT. Aq. 
chlotof. ad ft. oz. 1 t.d.3. For the latter one of rive short-acting barbiturates is to be 
preferred. A word of caution should be given against the dangers of excessive sedation 
m elderly subjects, especially with bromides, as a toxic confusional state is easily 
produced. 

A great variety of local applications have been used without avail. Surgical 
measures such as division of peripheral nerves, posterior spinal roots or the spin^ 
thalamic tract in the cord are equally incflertive. As a last resort in the eldeny 
depressed subject frontal leucotomy may be justified and while it does not remove 
the unpleasant sensation it allays tension and depression and frees the patient's mind 
from perpetual preoccupation with the pain which is one of the most noticeable 
features of this distressing malady. 


RABIES 

Synonyms. — Hydrophobia; Lyssa. 

Definition. — ^This is an infective disease due to a filtrable virus which is located 
in the salivary glands and central nervous system. It is transmitted to man and most 
warm-blooded ammals through infecrive saliva of canines or blood-lapping bats. 
There is a long and variable incubation period, and a short pyrexial illness of sudden 
onset characterised by fever, nervous exutation and violent muscular spasms involving 
the {esophagus and respiratory system. Once symptoms have supervened, the patient 
invariably succumbs. 
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Etiology. — ^The disease is generally transmitted either by the licking of a freshly 
abraded st^ace of skin or the bite of an infected dog. In Eastern Europe and the 
Orient, wolves not uncommonly transmit the disease and, owing to extensive lacera- 
tion of the tissues, a greater proportion of people bitten by them develop the disease 
than with either dogs or jackals. It has been estimated that wolf bites entail a mortality 
of 80 per cent. In Trinidad, in 1925 an epidemic of paralytic rabies in man ^vas 
attributed to the bites of vampire bats, cattle being the original source of infection. 

The vims of rabies . — ^This belongs to the class of neurotropic viruses that have a 
special affinity for attacking the grey matter of the nervous system. 

Pasteur, in 1881, discovered that rabies could be transferred in series from animal 
to animal by subdural inoculation of emulsions of central nervous tissue derived 
from an infected dog. In rabbits, after some twenty passages, the virus became modi- 
fied ; firstly, the incubation period of ordinary street virus which varied from 8 to 
60 days was reduced to 7 days ; and, secondly, it lost its capacity to reproduce the 
disease on subcutaneous inoculation. Such a virus is known as feed vums or virus 
fixe. Street 'rirus, on the other hand, is transmitted from the local wound via the 
peripheral nerves to the central nervous system, and if the sciatic nerve be inoculated 
the lumbar cord becomes infectious several days before the virus can be demonstrated 
in the brain (di Vestea and Zagari). This accounts for the fact that cases bitten about 
the face, head and neck have such a short incubation period. The virus is destroyed 
at 50° C. and is attenuated by drying — a fact made use of in the preparation of antirabic 
vaccine by the Pasteur method. 

Pathology.— Excess of cerebrospinal fluid, petechial hemorrhages of the pta- 
arachnoid and injection of its vessels may be found at autopsy. Histological examina- 
tion reveals cellular infiltration of the perivascular lymph spaces as well as Negri 
bodies within the cytoplasm of the nerve cells and their processes. These bodies 
were described by Negri in 1903. They are globular or ovoid structures, of variable 
diameter (0-5 to 25*0 microns), and are especially common in the Purkinje cells of 
the cerebellum and the hippocampus. These inclusion bodies are present in the 
brain of 97 per cent, of do^ infected with street vims. 

Symptoms. — The period intervening between the bite and th; cimical mani- 
festations varies from 1 to 2 months, as a rule, the limits being 11 days to over a 
year. Face, head and neck bites have a shorter incubation periem than those on the 
^per extremity, and arm bites a shorter incubation than those implicating the leg. 
The onset is generally sudden, but prodromal s}Tnptoms are sometimes noted for a 
day or two before a hydrophobic syndrome appears. For convenience, three stages 
are described, 

1. The invasion stage . — ^This includes prodromal features such as pain in the scar, 
fever, headache, rapid pulse, anxiety, restlessness, insomnia, irregular and sighing 
respirations and phases of rushed speaking. 

2. The stage of excitation . — ^This supervenes in 24 to 48 hours. There is intense 
restlessness, mental excitement, hyperaesthesia and hydrophobia which consists of a 
sudden spasmodic spasm of the muscles of the mouth, pharynx and larynx and, to a 
greater or lesser degree, the whole respiratory musculature. A typied attack may 
be induced by offering the patient water. As the glass approaches the mouth, the 
head retracts in a series of spasmodic jerks associated with gasping respirations, while 
any \vater reaching the mouth is immediately ejected. The shoulders are elevated, 
the chest expanded, and the stemo-mastoid and platysma muscles contracted. Later, 
the synaptic resistance in the reflex arcs become so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell and even the 
suggestion of water may suffice to induce the attadc. The voice is altered. Frothy 
saln-a collects in the throat and mouth and is flung off the lips during the attacks 
which may be characterised by intense fury or the most profound terror. Lastly, 
opisthotonus and general respiratory spasm are superadded. In the interval the mind 
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is dear, the patient remaining quteUy at test in bed. Examination of the cental 
nen’ous system reveals, as a rule, nothing more than increased deep reflexes. ' Glyco- 
suria is not uncommon and vomiting, exhaustion and emaciation characterise the 
final stage of the illness. Death during the paroxysm may occur from dilatation of 
tlie right heart, though sometimes near tlie end tlie spasms ameliorate or cease 
altogeriier. 

3. Stage of paralysis . — If the patient survives long enough, paralysis of various 
types, including ascending spinal paralysis, paraplegia and hemiplegia, may super- 
vene. The patient lies helpless and exhausted, and generally dies in coma. In roan 
this stage is rarely seen in canine-transmitted rabies, hut pardytic rabies is commonly 
encountered in the bat-transmitted variety in Trinidad. 

In the Trinidad outbreak all the cases were of this variety, and all proved fatal. 
The onset is acute, viith fever and htadatht. Numbness and burning stnaarions isv 
one or both legs, paresis of the legs and retention of urine follow. After 2 or 3 days 
the paraplegia becomes more complete, and tlje plantar and tendon reflexes disappwr. 
One limb is commonly affected before the other. In a few days the paralysis begins 
to ascend, involving the muscles of respiration, articulation and deglutition. There 
is dyspnoea and restlessness. The sufferer remains conscious, but may be delirious. 
Sensory changes are of variable intcnMty. A final brief coma precedes the fatal issue. 
During this time the temperature swings round 103* F., and there is profuse sweating. 
Hydrophobic syrnptoms are exceptional, and when present slight. The cerebro- 
spinal fluid yields an increased globulin content, but is otherwise normal. The 
duration of the illness is from 4 to 8 day’s. 

JRah'es in the dog.—These animals never show the hydrophobic syndrome observed 
in man. Tl« earliest manifestation appears to be a change in temperament, followed 
by irritation and exacerbations of vicious fu^ in which Uie amma! runs arooi, biong 
wildly anything in its path. Later, swallowing becomes difficult, the bark is altered, 
the jaw drops and general paralysis ensues. Death invariably follows some 2 to 5 
days after the first symptoms appear. In dumb rabies the stage of excitation is absent. 

Diagnosis. — As a rule, little difficulty is experienced in diagnosis, but occasionally 
tetanus, the cerebral type of typhus fever, bulbar paralysis from any cause, and 
and other poisonings encountered in Oriental countries may need differentiation. 
Lyssophobia or hysteroid counterfeiting of the disease generally manifests itself wiuiia 
the first 10 days, and is unaccompanied by fever or other serious features. 

Prognosis. — By no means all patients bitten by rabid animals die, but once 
clinical manifestations appear the disease invariably ends fatally. Estimates varying 
from 5 to 33 pec cent, have been made of the death-rate in untreated patients, but of 
those receiving early anti-rabic inoculations in Pasteur institutes, not more than I per 
cent. die. The mortality varies with the site of the bite, the interposition of clothing 
the number of tooth-ioacks, the extent of tissue laceration and the rapidity with which 
efficient local treatment has been instituted. Head, face and neck bites arc particularly 
dangerous, as well as bites from wolves and jackals. 

Treatment. — ^This is entirely preventive, and in England the muzzling order 
and the strict quarantine of all imported dogs has led to the eradication of rabies. 
In endemic areas canine bites should be promptly treated, and the suspected cog 
chained up, muzzled and kept under observation. Should the animal be alive at 
the end of 10 days it is proof that the bitten person has not been infected. Tms 
rule, universally followed in Pasteur institutes, is based fl) on the knowledge that 
the infected dog never survives longer than 6 ^ys from tne onset of its illness, and 
(2) that the saliva of a rabid dog is never infective for more tlian 4 days before the 
onset of ^fmptoms. In suspidous cases, especially the bead, face and neck bites, 
treatment should be commenced without delay and discontinued if the dog survive. 

The virus of rabies differa from that of yellow fever in not passing ti^ugh the 
intact skin, and where there is a iustoiy tff Dcing licked by an animal suspected of 
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rabies prophylactic inooiktion need not be advised unless fresh skin abrasions were 
present at the time. 

Local treatment . — If seen within 30 minutes, bleeding should be encouraged by 
the application of a ligature just tight enough to obstruct the venous return and the 
parts bathed with permanganate solution. Subsequcndy, each tooth-mark should 
be probed separately and cauterised or treated wi^ pure phenol. For 3 days the 
wound should not be sutured ; this particularly applies in the case of face bites. 

Antirabic vaccination . — Owing to the long incubation period, it is feasible to 
attempt immunising the patient either by the inoculation of attenuated, living, fixed 
virus, as in the Pasteur and Hfigyea methods, or by the injection of carbohsed or 
etherised vaccines in which the &ced virus has been killed. The Pasteur treatment 
consists of a series of 18 injections of emulsions made from the spinal cord of rabbits 
which had been dried for periods of from 14 to 3 days, Semple introduced carboHsed 
vaccine ; the most potent preparation consists of a 5 per cent, carbohsed suspension 
of sheep brain infected with Paris vims. In mild cases the course consists of 2 ml, 
injected subcutaneously each day for 7 days ; in average cases of 5 ml. for 14 days ; 
and in severe cases, such as head, neck and face bites, in wolf bites, or in children 
bitten on the bare skin, 10 ml. are injected daily for 14 days. Itchy swellings may 
appear at the site of the inoculations about the eleventh day, but other complications 
following inoculation are fortunately rare. Paralytic accidents, however, have been 
recorded with all methods ; they include a mild facial neuritis, doiso-lumbar myelitis 
and an ascending paralysis of Landry’s type which is fatal in about 30 per cent, of 
cases. 

Treatment of the parot^sm . — No specific treatment is known. Measures directed 
to alleviate the suffering of the patient should be instituted. These include chloro- 
form inhalations and morphine, hyoscine, chloral and atropine in large doses. Curare 
has been employed for the relief of spasms. 


ACUTE ANTERIOR POLIOMYELITIS 

Synonyms. — Infantile Paralysis; Heine-Medin Disease. 

Definition. — ^An acute infectious disease characterised, in its fully developed 
form, by local or widey)read muscular paralysis consequent upon the destruction, 
by the action of a specific neurotropic virus, of anterior horn cells in the spinal cord 
or corresponding ceils in the medulla. 

Etiology. — The disease occurs in both sporadic and epidemic manner and has 
its greatest inddence in countries in the temperate zones. Tne most severe epidemics 
have occurred in the countries of northern Europe and North America, but in the 
last 25 years it has appeared with increasing frequency in Australia, New Zealand 
and South Africa, and such island communities as Malta and Mauritius have not 
been spared. During the War of 1939-1945 a particularly virulent form was prevalent 
in North Africa and the whole Mediterranean Uttoral. 

It shows a marked seasonal variation, being commonest in the hotter months of 
the year. In northern Europe the inddence usually begins to increase towards 
epidemic proportions in July and slackens off in October or November. Sporadic 
cases, however, occur throughout the year. 

A conspicuous feature of the disease is preference for the young, although no 
age is immune. In the early years of this wntury its maximal incidence among infants 
led to its being named " infantile paralysis " and at that time the greatest number of 
cases occurred in the second and third years of life. Before the age of 1 year the 
infant appears to be immune. 

Over a period of 50 years there has been a steady tendency for the disease to 
attack older age groups, and at present the maximal incidence is between the ages 
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of 5 and 10. This curious change in age ^triburion, taken with the unfortunate 
fact tliat the incidence of paralytic poliomyelitis seems to increase rather than to 
decrease with the improved standaras of hygiene in more advanced cominunitles, 
suggests that whereas in primitive communities children come frequently in contatl 
with the vims tn early life and so acquire immunity, those in more advanod com- 
munities escape this early inoculation, some of them only to fall victims to a virulent 
attack in later childhood. 

The successful transmission of the disease from man to monkeys by Landstciotr 
and Popper in 1909 and the subsequent researches of Flexner and Lewis and othen 
as to the nature of the infecting agent proved to be landmarks in the developniHrt 
of our knowledge of virus diseases in general and of those of the nennus sptem in 
particular. 

It is now known that the causative agent of the disease is a virus, which is aroongst 
the smallest so far identified. It is distributed widely In the human race and is com- 
monly a harmless inhabitant of the naso-pharynx and intestinal canal. By modem 
methods it can be recovered from the naso-pharyngeal washings and the faces ri 
both cliniral cases and many contacts, as well as from flies and communal sewage in 
affected areas. It is now recognised that only a minority of the individuals harbouring 
the viras develop even mild symptoms of disease and that of these not more than 
a fifth develop paralj’sis. There is thus a large pool of unaffected “ carriers m any 
community that is affected and these probably play a major r6Ie in transmission of 
the disease. Thb is in accordance with the known fact that 50 to 80 per cent of term 
dwellers in countries much affected by the disease have protective antibodies in their 
sera at a high titre. Three distinct types of the virus have now been iden^ed ! 
Type I (Brunhilda), which is at present the most virulent and carries the highest 
incidence of paresis; Type 11 ^nsing), which can be adapted to be pathogenic 

to rodents; andT^ypelllfLeon). All three types have been responsible for paralytic 

attadis in the human. They are serologically distinct, but it b at present by no 
means clear to ^vhat extent Infection with one type confers protection against the 
natural disease caused by the other types. The rare occurrence of second attacks 
of the disease strongly confirms that aoss immunity b incomplete. 

A clinically recognisable attack of poliomyelitis, whether paraljlic or not, l«ds 
to the develtmment of specific antibodies in the blood which, with the rare exceptions 
mentioned above, confer lifelong immunity from a further attack Such anuw^es 
are not present in the sera of individuals from isolated and unaffected communities, 
or in those of susceptible individuals in affected communities. On the other hand, 
the high incidence of natural immunity among adults, especially the town-dwellecs, 
in affected populations confirms the beUef that one or more subclinicsl attacks occur 
during many such persons’ lifetimes. The inunune body is carried by the gamma* 
globulin fraction of the plasma and b at present the subject of intensive research w 
the hope of finding a satisfactory method of immunbation against the disease. 

The method of spread of the infection has been a matter of controvert' for many 
years. It has been generally accepted that unaffected carriers play a brger part m 
the process than do recognisable cases of the disease. Although the parficipauon 
of flies in the spread of the disease cannot be excluded, it is clear that the pnncipw 
agency concerned is human contact- TTie main matter of ^spute has been whether 
the infection is carried by droplet spread from the naso-pharynx and upper rwpiratorv 
tract, or by the various methods of famal contamination from the gastro-intestinal 
canal. The evidence for droplet spread b strong and epidwniological studies have 
shown a close association bctivecn cas» of the disease and human movement lU 
circumstances in which spread by Ae excreta w'as unlikely. The undoubted associa- 
tion between tonsillectomy and the development of bulbar poliomyelitis also indicates 
lhe_ naso-pharynx ^ a potential source of infection. On the other hand, the 
inddence of the rtisease in hot Weatiier has always suggested that it was spread by 
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fscal contamination, and there is novr coninncLng evidence that the gastro-intestinal 
tract acts as a portal of entry for the \dnis and that in most epidemics it is the principal 
one. The rirus can be recovered from the stools of patients for several weeks after 
an attack, as well as from those of intimate contacts and from communal sewage. 
The ^thod of transmission is latgely by human contact operating through such 
agencies as contaminated food, eating utensils and latrines. It is possible that milk 
and water may also play a part. Al^ough the vims can be recovered from flies in 
infected areas, the part they play as vectors has not yet been determined. It used to 
be said that case-to-case infection did not occur, but this statement will no longer 
bear critical CxamiMtlon. However, such occurrences are extremely rare in institu- 
tions where cases are treated with carehil barrier nursing precautions. 

There is still considerable uncertainty as to how die virus, when it reaches a 
susceptible host in adequate dosage, breaches the defences of the body surface and 
reaches the nervous system. There is cridenre that in so doing it is aided by a lower- 
ing of the victim’s general resistance, or by local trauma, such as tonsillectomy, or 
by local disturbance such as may cause the diarrheea which often precedes attacks in 
which a gastro-intestinal origin of the infection is to be suspected. Since the work 
of Hurst and Falrbrothcr, later confirmed by Howe and Bodtan, it is evident that 
the vims, having penetrated the body's defences, reaches the nervous system by 
axonal pathways. The original >dew that the olfactory nerves were the agents of 
transmission has been abandoned, and it is now thought that the nerve fibres of the 
gastro-intestinal canal and of the tonsils are responsible. The virus is capable of 
transmission along axones, but can only proliferate in the bodies of nerve cells. 
Examination of the nervous systems of humans, or of experimental animals dying 
of the disease, shows that the virus is widely distributed in the brain and spinal cord, 
but readies its highest concentration in the anterior horn cells of the spinal cord, 
espedally of the lumbar enlargement, the motor nuclei of the brain-stem and motor 
cells of the cerebral cortex. Another subject of controversy has been whether the 
enUre sequence of m'cnts observed in acute poliomyelitis can be explained in terms 
of a process confined to the nerve cells, or whether there is an associated systertde 
infection. The high proportion of cases in which no paralysis occurs, the assodated 
blood changes and the widespread occurrence of immune bodies in the blood-stream 
are points suggestive that a systemic invasion does take place, although the virus has 
only rarely been recovered from the blood in human cases and the visible pathological 
changes seen after dea^ are confined to the nervous system. An interesting assqda- 
tion has been shown to exist berivecn intramuscular injections such as may be given 
for purposes of immunisation and the development of paralj’sis in neighbouring 
muscles during succeeding weeks. This is now believed to be due to the action of 
poliomyelitis virus determined by the spedfic local trauma of the injection. 

Pathology, — ^The virus of poliomyelitis is an obligatory intracellular parasite, and 
its action takes place entirely within the nerve cell. The changes seen in the nervous 
system vary with the virulence of the iofection. The virus has a special affinity for 
the anterior horn cells of the spinal cord and in severe infections these cells in portions 
of the cord undergo acute necrosis. If the experimentally infected animal be destroyed 
at this initial stage no lesions other than these cell changes are found, and the rapidly 
ensuing cellular exudation and meningeal infiltration seen in fetal human cases are 
not present. But the necrosis of nerve cells in the surviving patient is naturally soon 
followed by phagocytic processes, and amoeboid (microglial) cells and polymorpho- 
nuclear leucocytes rapidly invade the affected areas and clear away the dead nerve 
cells. It is essentid to bear in mind, howerer, that these processes are secondary 
and not, as used to be thought, the primary and essential lesion of poliomyelitis. In 
less severe infections, less acute forms of nerve cells changes are seen, and with these 
the cellular exudation is almost wholly of amcri^old microglia cells. These phagotytic 
cells fill the perivascular spaces in the affected parts of the cord. Together ^vith 
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Icucoi^cs, these cells finally overflow into the cerebrospinal fluid. They nay 
appear Jicre even before the development of paralysis, and it was this early indication 
of meningeal infiltradon that led to the view formerly held that a meninptis preceded 
the involvement of tlie nervous system. In the affected regions of the gr^ mansr 
of the ventral horns, some cells always remain unaffected by the vims. &rae degree 
of encephalitis is a constant feature, although it is not usually clinically manifest. 

Lesions in the viscera have been described : namely, hyperplasia of the lymphoid 
tissue and splenic enlargement — but tliese are not constant, and their presence at 
the final stage of the malady is of uncertain significance. 

Cerebrospinal Jluid . — ^The fluid is clear, colourless or faintly yellow, and under 
normal or only slightly increased pressure, and the tJtre of chlorides and sugar is 
normal. The protein content is slightly increased at first and tends to rise during the 
first 3 weeks after the onset of the disease. The cell content of the fluid is very variable. 
In the majority of cases there is a pleocytosis of 20 to 100 cells per c-mm., but there 
may be more. The count is usually a mixed one, with lymphocytes outnumbering 
the polymorphs in a proportion of two or three to one. In some cases, however, s 
high proportion of polymorphs may be found at the onset usually giving place to a 
predominantly lymphocytic increase in subsequent punctures. The fluid may be 
normal in indubitable cases. The nature and number of the cells seem not to afford 
any prognostic indications. 

nloM . — In the early stages of the malady, there is usually a polymorphonudear 
leuojcytosis, which may reach as high as 30,(^. Tliis leucocytosis disappears when 
the fever abates. ^ . 

Symptoms.— 'It is now eenerally believed that infection mth poliomyelitis vii« 
is a muen commoner event Uian was formerly supposed and that of those so aff^ed 
only a relatively small proportion develop symptoms of a kind sufficiently definite to 
permit of a clinical diagnosis. Of these latter probably not more than a 
destined to develop paralysis. This has led to the recognition of three d^ees of 
poliomyelitis, viz. (o) formes frustes, “ abortive " cases, or “ the minor 
(fc) pre-paralytic and non-paralytic poliomyelitis, (c) paralytic poliomyelitis. Tto 
clinical subdivision is justifiable and useful on practical grounos, but it should be 
understood that there is no corresponding pathological subdivision and that the three 
degrees shade off imperceptibly into one another, 

(o) “ Formes frusies ” or the '* tmnor illness — Such cases occur sporadically and 
arc particularly plentiful in times of epidemics. They can tardy be diagnosed with 
certainty although their nature may be suspected in the presence of aii epidemic or 
retrospectiv’cly, when other cases have occurred in the same family or isolated <»m* 
munity. The symptoms consist of malaise, headache, mild fever, aching in the beck 
and limbs and sometimes a sore throat, or mild zastro-intestinal upset and are mua 
common, to influenza, the pre-cruptivc stages of the exanthemata and such virus 
diseases as infective hepatitis, or glandular fever. The disturbance subside in 24 to 
48 hours without residual symptoms and the spinal fluid, if cxairuncd, is usually normu. 

(A) Non-paralytic and pre-paralytic poUoTayelitu , — The symptoms are essentiaUy 
the same as in the “ minor illness," but rarfier more intense and prolonged. The 
onset is often abrupt and fever practically invariable. The temperature is commonly 
103* or 104“ F. and this pyrexia commonly lasts for 2 to 4 days and then gradually 
subsides, sometimes finafly and sometimes to rise again a few days later and before 
the paralysis makes its appearance. Pains in tlie back and limbs are more severe 
and flexion of the spine is painful. Vomiting and anorexia are common and in many 
cases there is slight diarrheea. After a day or so the general headache becomes intensi- 
fied and occipital in position and is associated with the classical symptoms of meningw* 
irritation, namely irritability, nedc stiffness and photophobia. The muscles of the 
back and limbs arc often tender and may show tremor and depression or loss of 
their reflexes. There may be retenfloa of urine. 
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Such 3 clinical picture in an adolescent, or j'oung adult, in the summer or early 
autumn is extremely suggestive of poliomyelitis, but to those who have had extensive 
experience of epidemics the picture sewt in young children is highly characteristic. 
Draper Im given a vivid account of this stage from whicli the following account is 
taken. The child is commonly flushed and miserable, and may be drowsy, but it 
presents a typical appearance of mingled apprehension and restlessness, and may be 
very irritable. In severe infections the child breathes rapidly, appears preoccupied 
ana in a state of tenseness. An ataxic tremor and involuntarj' muscular Jerkings may 
be present. Extreme fcarfulncss, and confused and alarming dreams are common. 
The child is hypersensitive to ewn the lightest touch and resents being moved. 
Vomiting, probably of central origin, may also be present. Headache, pain in the 
neck and back, stillness of the spine and pain in the bad: on active or passive flexion, 
diminution of tendon jerks, and some dilTusc weakness all appear in sequence. 

During this stage of the illness it is impossible to predict wth certainty whether 
the sj'mptoms will gradually subside, or whether paralysis will suddenly declare itself 
and if the nature of the disease has been recognised an agonising period of v.'aiting is 
ine\'itable and may be prolonged for 2 or 3 days. 

Generally speaking, severe fever and meningeal signs and depression of tendon 
reflexes are of grave significance, but mild premonitorj' signs may be followed by 
sc\'cre local or general muscular paralysis. It should be remembered that probably 
not more than one-fifth of the cases diagnosed, and in many cases, confiiroed by 
C.S.F. changes subsequently develop paralysw. 

(e) Parafytic pcliomyelitts.— In these cases usually at the height of the constitu- 
tional and meningeal disturbance muscular paralysis declares itself. It may be con- 
fined to the musdes innervated by tlw spinu cord— the spinal form— or affect those 
inncn'ated by the bulbar nudei either exclusively or in addition to spinal paralysis— 
the so-called “ bulbar poliomyelitis ”, or poUo-encephalilis. 

1. Spinal Form. — The onset of paraly-sis occurs usually between the second and 
the fifth dara of the constitutional disturbance, but may be delayed as long as the 
tenth day if the fever persists. From the moment of its first appearance it usually 
reaches its height wthin 24 hours, but in rare coses it may continue to become more 
severe for several Jays, or reav<iescc alter becoming stationary. 

In distribution and severity the paralysis varies over the widest possible extent. 
At one end of the scale arc those cases in which, within a few hours, all four limbs 
are completely paralj-scd and tlic patient is engaged in a life-and-death struggle ivith 
respiratoiy failure. At the other, arc cases so mild that the paralysis is not recognised 
till the patient starts to get up. Generally speaking the legs and lower trunk muscles 
suffer more frequently and severely than the upper parts of the body, especially when 
diarrhea has been a feature of the invasive period. 

^Vhcrcvcr it occurs, the paralpis b of the flaccid, lower motor neurone type with 
loss of muscle tone, loss of vofuntaiy power vaiying from weakness to complete 
paralysis and diminution or loss of the twrresponding tendon reflexes. This is rapidly 
followed by wasting, which in severe cases is rapid and intense in degree. Until it 
has been seen, the rate at wliich the muscles dissolve under one’s eyes can lurdly 
be believed. Such muscles are frequently tender and sometimes show spasm, so 
that the development of contractures occurs both easily and rapidly. The paralysis 
is generally much more widespread and severe at its commencement than it is destined 
to oe permanently. At first all four limbs may be completely helpless and later there 
may be complete recovery in all but one Umb. The widely spread temporary paralysis 
is due to a recoverable affection of nerve cells, whereas the permanent paralysis is the 
result of actual destruction of nerve cells by the necrotic lesion. Usually the muscles 
first affected arc the ones tliat show the greatest permanent damage. 

In the rare ” ascending ” type the paralysis may gradually ascend from the legs 
and lower trunk to the upper limbs, and progressive deterioration of the respiratory 
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muscles during the first day or two after the onset of paralysis is relatively commoa 
and is probably due to progressive exhaustion of the nerve cells of the upper thoradc 
and cervical r^ion, themselves a little danuged, by* the failure of the lower thoracic 
muscles to carry their share of the respiratory burden- In cas» tvhere the cerrical 
cord is involved respiratory embatiassment makes its appearance early and in the 
absence of artifidal respiration in some form it may lead to a fatal outcome within i 
few hours of the onset of paralysis. 

In cases which survive, the narrowing down of the initial paralysis begins to show 
itself after the end of the first week, and any muscle which will recover useful power 
will have done so before the end of the Aird month. The paralysed muscles undergo 
atrophy, which is more rapid and complete in those cases in which there will be no 
subsequent recovery; they give the reaction of degeneration. They are flaedd frota 
the first, and in ^e course of time tend to develop a variable degr« of contracture, 
and yet it is common to see a limb wWch remains permanently flail-Iike. Any muscle 
wluch shows a response to faradism 3 weeks after the onset will usually recover 
completely. ^VTien a limb is paralysed, there is usually a considerable degiw of 
vasomotor paralysis, and there may be subsequent retardation of growth. Consider- 
able deformities of the body and Itmbs may arise as the result of the loss of support, 
which results from the pariysis, from the action of unopposed muscles and from the 
contractures. Such deformity may inwlve actual dislocation of joints, as in the 
shoulder joint, when the deltoid is paralysed and the pectorals escape. 

The local lesion of the spinal cord is by no means confined to the grey matter, 
and may occasionally involve the contiguous white matter of the lateral column si^- 
dently to give rise to signs of lesion of the pyramidal tract, and In rare cases of l«!on 
of other neighbouring tracts, such as the setno-thalamic tract, tvilh a resuU in a 
Brown-Siquard's syndrome of pyramidal deficiency u^n the same side and 1®** ” 
pain and temperature sense on the opposite side below tfie lesion. ^ This is the so-callw 
"myelitic” form. Paralysis of the cervical sympathetic is occasionally seen when the 
lower part of the cervical enlargement is involved, with the usual signs of a saall pnpu 
and low-lying Ud on the affected side. It is, however, generally a transient event. 

Disturbances of sensibility of an objective kind are rare, and arc almost dwa)^ 
transient, and amount to blunting of pjun and temperature sensibility, from inyol^ 
ment of tire spino-thalamic tracts which are contiguous to the ventral horns. Subjective 
disturbances are common, and consist of severe local pdna in the limbs, back snd 
nedt. Tenderness of the muscles, and pain on moving the joints are sometimes very 

E rominent, and may persist for many weeks. The dominance of the clinical picture 
y persistent pains in the periphery constitutes the so-called " ncuritic ” form 0‘ 
poliomyelitis. 

The reflexes, both superficial and deep, are at first lost in the affected regios, 
and indeed are generally absent throughout the body in the early stages of a severe 
case, from the general effect of the virus upon the nerve elements. In the latex 
stages they return, or remain permanently absent, according as the muscles re^ex 
or not. The preservation of a tendon jerk or any sign of a returning reflex, cither 
deep or supernrial, in the early day’s of the illness is a most useful prognostic indication 
that the xnusclo concerned with the reflex will entirely recover. 

Retention of urine is common during the fiist 10 days of the illness, patticulstly 
in the case of male subjects where the trunk muscles are involved. It is never per- 
manent. 

2. Brain-stem Form or '* Budbar ” PoLioMTCLms. — Involvement of the muscles 
innervated by the bulbar nuclei may be present from the onset and may be encoun- 
tered in the absence of spinal cord symptoms. This is commonly seen in the cases 
occurring as a complication of tonsillectomy. ATore often, however, it occurs as an 
extension of the disease in cases in which the cervical enlargement of the spinal cord 
is involved and respiratory compUcatioos are already present. Its onset is often 
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heralded by mental confusion and drowsiness, acceleration and irregularity of the 
pulse, irre^larity of the respiratory effort and flushing and congestion of the skin 
and conjunctive. These symptoms may be confused with those of anoxia. Excessive 
bronchial secretion occurs and adds to the danger of this grave complication. Paralysis 
of the pharynx may be unilateral or bilateral, and leads to dysphagia and to the accumu- 
lation of secretions in the pharyngeal recesses. Laryngeal paralysis may be partial 
or complete and may lead to dangerous adductor spasm. Paral3^i3 of the tongue 
may occur. The palate is commonly involved, giving rise to a nasal speech and 
regurgitation of fluids doivn the nose. UnUateral or bilateral facial palsy is common, 
but similar paralj'sis of the muscles of mastication is much more rare, but occasionally 
the patient may be unable to keep the jaw shuL Ocular par^yses are very rare and 
patients showing them are usually moribund. Occasionally, however, spontaneous 
nystagmus occurring in short bursts and at a rapid rhythm may be seen and is not of 
particularly sinister significance. 

The occurrence of bulbar symptoms is always an event of grave prognostic signifi- 
cance, but if the patient survives the cranial nerve paralyses make a remarkably 
complete recovery. 

Diagnosis. — When once paralysis is present the diagnosis of poliomyelitis seldom 
presents much difficulty. In children a localised paralysis has to be distinguished 
from such causes of “ pseudo-paralysis ” as acute rheumatism, osteomyelitis, syphilitic 
epiphysitis and scurvy ivith subperiosteal hsmorrhage. In all these there may be 
assodated fever and general disturbance with pain and reluctance to move the limb. 

In cases of generalised paralysis the group of diseases most likely to be confused 
with poliomyebtis are the peripheral neuritides, particularly acute infective poly- 
neuritis and acute porphyria. In both of these the paralysis is symmetrical and at 
first peripheral in distribution and, although slight, some sensory dbturbances are 
usually present. The finding of a CS.F. with a high protein content, but no excess 
of cells, is a point in favour of polyneuritis. Cases of poliomyeUtis affecting both 
less and the lower part of the trunk raajr easily be confused wim acute compression 
of the spinal cord in the dorsal region with a flaccid paraplegia, especially wnen this 
is caused by an infective lesion of the spine such as osteomyelitis. Careful attention 
to the history and the finding of sensory loss with a clear upper level will usually 
suffice to avoid this mistake. 

Isolated bulbar poliomyeUtis may be confused with focal lesions of the medulla 
such as syringobulbia, or vascular lesions and a very similar picture may be seen in 
botulism. 

It is particularly in abortive cases and in the pre-paralytic stage that difficult 
in diagnosis arises. Indeed it is often impossible to diagnose poliomyelitis with 
certainty, though it may be suspected in the presence of an epidemic or on account 
of the time of year. 

In cases showing mertiy ievei, mal^c and some generalised mmtulaT pains the 
differential diagnosis is from influenza, tonsillitis and the exanthems. These are rare 
in summer and early autumn. More difficult to distinguish are the premonitory 
phases of certain other virus diseases, namely infective hepatitis, glandular fever and 
virus pneumonia. 

When signs of meningeal irritation are prominent the diagnosis is from the various 
forms of meningitis, though it should be borne in mind that all the conditions men- 
tioned above may be assodated with “ meningism , 

The pyogenic meningitides usually present a picture so defimte that serious diffi- 
culty does not arise, but meningococcal meningitis may start insidiously and tuber- 
culous meningitb relatively acutely. The distinction from these conditions can usually 
be made with certainty on the cerebrospinal fluid, but this ^y take a day or t\yo. 

Greater difficulty occurs with benign lymphocytic meningitis and with the meningo- 
encephalitis of mumps which may precede the parotitis as in both cases a pleocj’stosis 
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similar to that of poliomyelitis occurs with no fall in glucose, or chlorides and little 
increase in protein. 

The meningeal reaction to a cerebral or extradural abscess may also give a n iT ^l 
pleocytosis with a sterile fluid, but here there is usually a considerable increase io 
the total protein content. • r 

Course and Prognosis. — good deal has already been said on these aspects of 
poliomyelitis in the ioregoing paragraphs. In abortive cases and non*paralytic cases, 
which represent the vast majority of the total, recovery is complete, inough pautnts 
^ill often notice general lassitude and even a marked loss of weight for some w«b 
or months after the illness. 

Purely local paralysis presents no threat to life and the patient recovers with » 
varying degree of local disability. It is not uncommon to see cases of complete para- 
lysis of all muscles below one knee or of one shoulder girdle and spinal deformities 
may later develop from involvement of portions of the spinal musculature. 

Cases of generalised paralysis arc always in grave danger because of the likelihood 
of involvement of the respiratory musculature and this complication i* the prindpal 
cause of death. However, if the emergency is surmounted, remarkable recovery of 
respiratory function occurs. In part this is due to the development of increased 
efflcicncy in the remaining rcaptratory muscles, including the accessory muscles, but 
partly to the fact that the initial loss of power in diaphragm and inlercostals is ofteo 
due to exhaustion rather than to irreparable anterior horn cell damage. 

In cases surviving the first impact of the disease improvement in muscle tender- 
ness begins after a neek or so and recovery of function of muscle begins about the 
same time. It usually begins first in the muscles last affected, and in cases desdned 
to make a good recover it continues at a rapid rate for 2 to 3 months. Recovery of 
tendon reflexes or the faradic response often precede tlie return of voluntary pwwer. 
Muscles which show no sign of recovery ana have the reactions of degeneration at 
the end of this time are unlikely to make any use^I recovery. After 3 months, 
recovery conrinuea at a gradually alowct rate for another 6 months, but most pf the 
improvement during this period results from the development and adaptation of 
function in already active muscles rather than from furtlier recovery of nerve cells. 

In all but ve^ mild generalised cases some degree of permanent wasting and 
weakness of muscles -will remain which may necessitate the use of various appliances 
to improve function and mobility and various orlhopaidic procedures to the s3jt« 
end. In severe cases the patient may be left permanently conned to a spinal chair 
or wholly dependant for life upon some form of respirator and he is faced trith all 
the problems of psychological readjustment that this implies. 

Jn young children and, to a less extent in adolescents, the loss of muscle may lead 
to serious defects of growth in the limbs and to deformities both of the limbs and 
the trunk. 

The occurrence of bulbar symptoms increases greatly the gravity of the prognosis, 
but if rile patient survives the cranial nerve palsies usually undergo complete tecoverv. 

Second attacks of poliomyelitis occur, but arc exceedingly rare. They probably 
result from a susceptible individual encountering at Afferent times strains of the virus 
which do not confer cross immunity. 

Treatment.-^The first problem that faces a physician called to see a case of 
poliomyelitis is disposal. Should the patient be left at home or moved to a hospital 
and, if the latter, to what hospital ? In abortive and pre-paralytic eases this deosion 
is a difficult one. If, on balance, the diagnosis seems likely to be poUomvelitls and 
particularly if the raisting symptoms are Severe, the dedsion should be for immediate 
transfer, as a respiratory craeigency may arise suddenly at any time. If the case is 
mild, or the fever already subsiding, it may be justifiable to leave the patient at home- 
In that case absolute bed rest should be enjoined for there is satisractory evidence 
that the talcing of vigorous physical exeftase io the prc-paralytic stage may not only 
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greatly increase the likelihood of paralysis occurring but may also determine its 
distribution. The child should remain in bed for 2 weeks after all fever and symptoms 
have subsided, and get about gradually during the third week. Contact with other 
children should be avoided for 3 ^veefcs after the temperature becomes normal, and 
for the same time the excreUi should be immersed tn lysol for 12 hours before disposal. 
No restrictions need be placed on diet, though at first the appetite is usually poor. 

If it is judged that the diagnosis is probable or beyond doubt — and this will 
include all paralytic cases in the acute stage — the case should be transferred to hospital 
and is notifiable. The choice of hospitals may, in this country at least, present a 
difficult problem. From the public health point of view admission to a fever hospitj 
trhere fadliti« exist for complete isolation is the disposal of choice and is the accepted 
policy of the Public Health authorities. From the patient’s point of view, this may 
also Be satisfactory in large cities where sufficient cases occur to make it a practical 
proposition to assemble together the trained nursing staff, the experienced medical 
officers and consultants and the wdc range of instrumental equipment needed to 
deal with the many emergencies that may arise during the course of a case of polio- 
myelitis. But in smaller centres and in the country fever hospitals are not so pro- 
vided and arc often unsuited to cope with acute cases of this disease. The alternative 
to a fever hospital is a well-equipped general hospital. Here cases can be nursed 
either in isolation cubicles or with barrier precautions, the standard of nursing is 
usually high and the full range of consultant and specialist assistance, both for the 
acute and convalescent stages, is available. Under such circumstances transmission 
of the disease to nurses, medical officers or other patients is exceedingly rare and, 
in the view of most of those in a position to judge, a general hospital is to be preferred 
to all but the best fever hospitals for such cases. 

The ideal solution of the problem is the setting up of regional poliomyelitis centres 
>yhero a specially trained staff both medical and nursing is immediately available 
and all instruments and equipment are kept permanently ready for use. _ 

Whatever the hospital in \vhich the case of poliomyelitis is treated it constitutes 
a potential emergency of the most dramatic kina. Treatment falls into three natural 
phases : 

(a) The acute illness lasting from the onset for 2 or at most 3 weeks. 

(h) The stage of neuronic recovery lasting for 6 months or so from the onset, 
(r) The stage of adaptation and rehabilitation lasting up to 3 years from the' 
time of the acute illness. 

(a) The acute illness . — Here the primary object of treatment is to ensure the 
patient’s survival. He should be nursed on a soft mattress or air bed upon a stiff 
wire bed or fracture boards. All excreta, linen and feeding utensils should be sterilised 
and kept separate from those of the other patients and all attendants should wear 
maslK and gowns. ’Tfie diet should be but as nutritious as the patient wiU 
tolerate. 

All muscles showing weakness or paralysis should be put as far as possible in the 
position of physiological rest. The feet and toes should be supported at right angles 
to the legs by pillows and a vertical board. The knees should be maintained at 10® 
flexion by a slender bolster underneath them. If the deltoids are affected the shoulders 
should be kept abducted by pillmvs to as near as the patient will tolerate to 90®. 
The hand should be dorsiflexed at the wrist to 30* with the fingers and thumbs 
gently flexed round a small woollen cushion. Pain and spasm in muscles may be 
relieved by hot packs and the discomfort may necessitate the use of aspirin or other 
analgesic and even of morphine, provided tlat this is not contraindicated on other 
grounds. From the begirming all jmnts should be put through their full range of 
passive movement twice a day and the oomplete immobility formerly insisted upon 
IS now regarded as harmful and responsible for much of the painful limitation of 
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movements at joints and muscular contractures which can be such a tiresome feature 
of the convalescent phase. Retention of utioe is best treated by an indwelling catheter 
and seldom lasts mote than 2 weeks even in severe cases. If cystitis doelops it 
should be treated imracdiatelv by means of sulphonamides or the appropriate aari- 
biotic and, if severe, this snould be combined with tidal drainage and bladder 
washouts. 

The complications of poliomyelitis which threaten life are respiratory failure and 
bulbar involvement. 

Respiratory faibire . — ^Although this cororoonlf develops suddenly during the first 
2 or 3 days of paralysis it does not do so without warning. Frequent and careful 
examination of the chest may reveal the progressive involvement of the inteicostsl 
muscles on one or both sides and may be confirmed by asking the patient to count 
aloud without drawing breath. An initial count of 50 or more may fall to 20 before 
the patient is consdous of dyspneea at rest. Spirometer readings should be taken at 
regular intervals and starting at 3000 to 4000 ml. may fall on successive measure- 
ments to 1200 ml. or so before cyanosis is visible or subjective distress is experi- 
enced. 

It is often the invoheraent of the diaphragm which precipitates a respiratory crisis 
and necessitates the use of some sort of artificial respirator. If the emergency deytlops 
sudcienly, as it often does within 12 hours of the onset of paralysis, the dedsioo to 
use the respirator presents no difficulty. If it develops gradually over several days 
from progreasive cjthaustion of the temamiag respiratory muscles a difficult 
has to be made. There is a natural reluctance to submit a sick person to the terrimng 
experience of dependance for life upon a machine, but it should be fcmembcrcd mat 
this experUace is much less of an ordeal if it occurs before it is obligatory. Further- 
more, throughout tite period of gradual respiratory failure the lungs are undergoing 
a process of lobular collapse and if atelectasis occurs it takes some days to re*ex|^d 
the collapsed areas even with adequate respiration. Generally speaking, therefore, 
it is preferable to resort to a respirator too early rather than too late and a 
falling respiratory exchange as indicated by a vital capacity of less than 1500 ml. 
in an adult is an indication for the use of a respirator. 

The effects of respiratory embarrassment sre often aggravated by the accumula- 
tion of bronchial secretions, frequently excessive in amount, which the jntient o 
unable to cough up. This complication can often be forestalled, espedaJly in children, 
by postural drainage. The patient is laid face downwards on a thoracic bed witii the 
head and cnest sloping downwards at 30* to 45*. In other cases it may be necessary 
initialiy to suck out the secretions through a bronchoscope. 

A number of artificial respirators arc available for choice. That of most general 
application is the Drinker respirator and its various modifications in which the entire 
patient except for hb head b enclosed io an airtight tank. The air in this b rhythnuc- 
ally sucked out by facUaws operated by an electro-motor in sudi a way tiiat the negative 
pressure so created dran s air into the patient’s thorax. A sorbo rubber collar secures 
an airtight fit round the neck and portholes arc provided for nursing and inspatira. 
The whole floor of the tank carrying the patient can be drawn out for more prolonged 
attention. 

The tank respirator gives satisfactory results when properly employed, but certain 
risks are associated with its use. Secretions in the trachea and bronchi are liable to 
be drawn into the alveoli, ventilation can be too deep, or too rapid, with consequent 
disturbance of the blood chembtry or U may be insufficient and so give rbe to pro- 
gressive anoxia. The motor may break down and an effident engineer is as much a 
part of the team in a respirator unh as effident nurses and doctots. The patients 
colour, puke and subjective sensations are a better guide to the effidency of respiration 
than blood-gas analj’ses. 

Of other respiratory aids available, some operate by negative and some by positive 
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pressure. Various cuirass respirators which may be useful for transport act by suction, 
out enclose the thorax only. The Bragg-Faul respirator consists of a distensible 
jacket which encloses the chest and rhj^mically expresses the air from the chest, 
relying, as does manual artificial respiration, upon the elasticity of the chest wall to 
re-expand the lungs. 

Recently positive pressure machines operating with a face mask such as is used 
in closcd»circuit anassthesia have been introduced and are particularly useful in com- 
bination tvith the Drinker respirator for enabling the patient to remain out of the 
tank long enough for nursing care and phjrstotherapy. Whatever type of respirator 
is used the personalities and training of the attendants are of paramount importance 
and every effort should be made to avoid frequent changes in personnel. 

Bulbar poliomyelitis. — IVhen this occurs in the absence of respiratory involvement 
or of \videspread mesenccphalitis it is a relatively benign condition. Dysphagia may 
necessitate feeding by nasal catheter and the accumulation of secretions in the naso- 
pharjTUt and upper respiratory passages may necessitate postural drainage or repeated 
suction. The occurrence of adductor spasm of the vocal cords may require tracheo- 
tomy. Recovery is the rule. Bulbar poliomyelitis with mesencephalitU and signs of 
more generalised polioencephalitis is usually a terminal event in a monbund 
patient. 

It is when it occurs — as it usually does — as a complication on the second or third 
day of a case of spinal poliomyelitis of the cervical and thoracic cord with respiratory 
involvement that bulbar poliomyelitis presents a therapeutic problem of the greatest 
difficulty. It is associated with excessive bronchial secretion and often with laryngeal 
obstruction which \vith a patient already in a respirator has usually led to rapid death. 
In a recent epidemic in Denmark where such cases were common, the mortality was 
nearly 90 per cent, until the drastic measure of immediate tracheotomy and positive 
insumation followed by regular suction was adopted. This procedure reduced the 
mortality to approximately 25 per cent., but the method makes the g^test possible 
demands upon medical and nursing attendance and is clearly only possible in specially 
developed centres. 3\’ith the modem methods outlined above it is not uncommon 
for a patient to survive the immediate emergency only to become permanently de- 
pendant upon artificial respiration — a dilemma of a most poignant kind for all con- 
cerned. 

{b) The stage of neuronic recovery. — During this period, which lasts for 3 to 6 
months in severe cases, the objects of treatment are to promote the maximal recovery 
of nerve cells, and therefore of muscles, to restore function and to prevent contractures 
and deformities. The patient is best treated in a specialised convalescent unit such 
as is often associated with orthopxdic centres. Massage and passive movement of 
limbs should gradually give way to active movements carried out at first with slings 
or in n-arm baths and later against progressively increasing resistance. Weight bearing 
should be assisted by such devices as bannisters, crutches and calipers. Such devices 
as stationary bicycles and boats and the intelligent use of ball games play an important 
part and progress is more rapid in cheerful and well-run units where group 
methods are possible and the elements of competition and emulation can be made 
use of. 

Care must be taken to prevent the development of deformities and where the trunk 
muscles are involved the patient should spend several hours a day lying prone on a 
flat bed to correct the tendency to develop a lower thoracic and lumbar Iqqjhosis. 
Breathing exercises should be given. 

After 6 months it is unlikely that more neurones will recover their function and 
improvement becomes much slower. It continues, however, for many months or 
even years by virtue of the increased adaptation of the patient to his disability and 
by the hypertrophy and taking over of new function by existing muscle. 

{c) The stage of adaptation and tehabiUtaHon. — ^This is really a continuation of the 
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above and Iasi 2 to 3 TOrs. In it ftincOon gradually improves and Iht m6r.f 
„„go of amoty innraaos Instnmicntai devices may be used and inSj ol 
,|,e padent has to be trained for a new mmpation, depending upon the 
residual paralpia and the nahirai aMimdes of the individual. After 2 
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inise the extent or seventy of the paralysis by injecting convaI«2nt 
but without success. In spite of claims to the contras e>ii human serum, 
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what occurs m other virus diseases of the nervous svstem anA f 
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PfiOPinxA-trs.— In view of the generallv «i,». *• .t. 

may predpitate bulbar poliomyelitis, this operatio^ shoulfl 
epidemics of the disease. Similarly njectio^22f i2i?u^ earned out du^ 

diphtheria should be avoided. Much'S.,^, hlX ? ■ inoculations ajainsl 
Held of immunisation against poliomyUS® Sssive 

or gamma globulin can play, at best onl'v 'i means of serum 

disease. Active immunisation with kille/ virus on S^roth 
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countries. The Salk formalin inactivated polwaleL* United States and other 

back in 1955 when over 200 cases of poliomwlS in ** j 
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PitECAUTIONS IN SCHOOLS.— A COm^n fvbjudtCt. 

occurs in a boarding school and medical of poliomyelitis 

or the children's parents. It shouS be 

ledge is insufficient to give an entirciv satisfarln at present medical knmr- 

know exaeUy how long an indiS rulwg m the matter. We do not 
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virus and the susceptibility of individuals itavhF virulence of the 

the fear of the disease in the public mind Smt. /orthermore, such is 
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sanatonum. Ideally, the school should T.f>* confined to bed in the 

of the pupils have already 2mc in Snta«^ “ 

selves be a source of danger to others 'Tk* ^*®®“*'t®ofmfectionandm3ythcm- 

accepted for isolation. IMfortunatelv* the period of 3 weeks is usually 
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be kept away from other children and ^ ® 

etc., f^r 3 weeks. Again, strict bed ?«t Kfd£ ^ .^vimming pools, dnemas. 
ance should show itself. ^ wiforced if any mild febrile disturb- 
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VASCULAR DISORDERS OF THE NERVOUS 
SYSTEM 

ARTERIAL THROMBOSIS AND HAEMORRHAGE 

Cerebral thrombosis and cerebral hamorrhage seem hitherto to have been de- 
scribed in textbooks of medicine as quite separate conditions, almost antagonistic 
and mutually incompatible, between which it was possible and even highly essential 
to make a differential diagnosis for the purpose of applying very dissimilar lines of 
treatment in the respective conditions, each line of treatment being the worst possible 
for the other condition. It caimot, however, be too forcibly pointed out that primary 
arterial thrombosis and primary arterial haemorrhage depend in every case upon 
degeneration of the artenal wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or haemorrhage indifferently. It is a usual 
experience to find in patients who have had several strokes that thrombosis was the 
cause of the earlier, and hsemorrhage of the final apoplexy. Even in that condition, 
wliich has always been held to be the most important antecedent of cerebral haemor- 
rhage — renal disease with high arterial tension — thrombosis and not hsmorrhage is 
the cause of apople:^ in many cases. On account, therefore, of the identity of the 
underlying pathological condition in every case, and the clinical association of throm- 
bosis and hjemorrhage of the cerebral arteries, and the difficulty of distinguishing 
them clinically, the two conditions are here described together. 

iEtiologf and Pathology. — The arterial degeneration which may result in cere- 
bral thrombosis and hsmorrhage is due to the following causes : (1) Arteriosclerosis, 
which is the common cause both of thrombosis and of hamorrhage in the second 
half of adult life, and which is by far the roost frequent cause of haemorrhage. It 
must be especially borne in mind that cerebral atheroma may be local in the cerebral 
vessels, and unassociated with general aUieroma of the systemic vessels. (2) Syphilis, 
which was formerly the commonest cause of thrombosis in the first half of adult 
life, and which is less frequently the cause of hsmorrhage. It may affect both the 
large and the small arteries, even to the smallest. All the coats of the artery are 
affected, and in the finest vessels there is conspicuous lymphocnte accumulation or 
“ cuffing ” round the vessel. (3) Periarteritis nodosa, Buerger^ disease and other 
less common varieties of arterial dbease. (4) Abnormal conditions of the blood 
espedally when assodated wth heart failure, as in septicsmic conditions. Hremor- 
rhage into the brain may also complicate polycytbsmia and acute leuluemia. (5) In 
assodation with ne>v-growths of we brain, both thrombosis and hxmorrhage arc 
common events, espedally when t^ neoplasm is soft and rapidly growing. The 
vascular lesion may occur quite early in the course of the new-groivth, and apoplexy 
may be the first sign of its presence. (6) Inflammatoty conditions of any nature may 
cause thrombosis and hxmorrhage. The vascular lesions are usually small, but they 
may be extensive, and may cause death. (7) Traumatic lesions, such as the passage 
of a bullet through the brain, or a blow upon the head, or concussion from high ax- 
plosives, may cause extensive thrombosis or haemorrhage. (8) Cerebral haemorrhage 
results often enough from the c^ect rupture of a true aneurysm or angioma, or of 
one of those irregular local thinnings of the vessel wall which is called a " false 
aneurysm ”, and may take place from an artcty the wall of which is softened by 
disease, though there be nejffier thinning nor bulgbg of the vessel ^vall. 

Syphilitic cerebral thrombosis is not usually a pure pathological process, for the 
vascular disease is often accompanied by acute sj^hilitlc encephalitis, with much 
lymphocyte extravasation in the vidnity of the diseased vessels, and acute local cedema, 
which increase the isch.-eni3a when thrombosis occurs. The symptoms of loss of 
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cerebral function are not all due to tbe thrombosis, but arc in part due to the recover- 
able acute inflammatory condition, and it is for this reason that syphilitic apoplexy 
often shows much more recovery than do oAer varieties. 

Thrombosis is a more common cause of apoplexy than is hsemorrhage, but it is 
much more frequently survived, while haemorrhage is frequently fatal, witWn frocaa 
few hours to a few days of its onset It follows, therefore, that in the necrop^ room 
of a general hospital, hemorrhage is seen much more often than is thrombosis, whDs 
in infirmaries, where the survived eases of apoplexy collect, thrombosis is almost 
invariably the lesion found to be responsible for the apoplexy. ■ 

Thrombosis tends to occur when an habitually high blood pressure is tcmporaiily 
lowered and the circulation less active, and is always strongly suggested when apoplexy 
occurs during sleep and conditions of quiet, and after exhaustion, exposure to cold, 
severe purgation and in debilitated states generally. It is preceded by slmving of 
the dreuiauon in the area affected, and this may be productive of prodrome symptara. 
Or there may be slight local thromboses preceding the main, thrombosis, also giving 
rise to prodromal symptoms. Thrombosis may thus have an uigravescent onset, 
especially when clotting occura in distal branches of an artery and extends towards 
the main vessel ; but, on the other hand, it may liave an absolutdy sudden onset 
when the clotting occurs primarily in a targe artery. The immediate effect of the 
thrombosis is a condition of infarction with cedema, extending widely in the vieicit}’, 
and it is this cedema which causes the loss of consciousness so commonly seen a few 
hours after the apoplexy has occurred- The cedema tends to pass off in a few days, 
and the area bereft of drculation by the dirombosis tends to become nanroned by 
collateral circulation from surrounding r^ons, and any recovery of function witma 
the affected region must be by collateral mculation from elsewhere. In many cases, 
however — perhaps the majority of those which arc clinically ascribed to wrebra! 
thrombosis — actual thrombosis does not occur, but cerebral tissue to which me 
circulation has been inadequate for a long lime eventually undergoes softening ntnet 
abruptly. There is litde essential difference between the two groups of cases, and it 
is customaty to apply the term cerebral thrombosis to all. The affected area at an 
early stage is bright red in colour, and soon becomes soft and shrunken (red softeabe). 
Later, the blood pigments degenerate with the production of bilirubin and are pardy 
absorbed, producing a yellow-colouted lesion {yellow softening). Finally, much of 
the softened tissue becomes necrotic and is absorbed, leaving one or several mQc 
cavities. These cavities are never so sharply defined as those resulting from embolism, 
because of the more complete necrosis occurring with the later lesion. Still, a severe 
arterial thrombosis occurring at an early age may result in a porencephaly. Cavities 
found in cases of apoplexy after years have elapsw, are too often attributed to hiOTor- 
rhage; in reality tliey are nearly all due to thrombosis. The cerebrospinal fluid m 
thrombosis is never found lo contain blood, but some little time after the apop!^ 
it is often talourcd yellow or yellowish-brown from escape of changed blood pg* 
ments, when the lesion has reached the autface of the convexity or the surface of the 
ventricle, and pleocytosis may be found after a recent softening. 

Htemorrhage, which is usually described as an apoplexy of sudden onset, may h® 
so when the escape is from a large vessel. When the bleeding commences from # 
emaller vessel, the symptoms are not sudden in their onset, but gather rapidly. Such 
a htemorrhage is much like an avalanche. Commenciog from a small vessel the hinior- 
rhage tears a small cavity, and in so doing opens up fresh bleeding points, and tvitb 
increasing destruction more and more ble^iog occurs from every piece of tom tissue, 
until the htemonhage reaches sudi a size as to burst, commonly into tlie ventncU, 
and much more rarely on to the sur&ce. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain should ever stop. 
As a matter of fact, it rarely does so, but causes death in the first attack of hannorrhagic 
apoplexy, within from a few hours to a few days after the onset, from widespread 
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tearing up of nervous tissue and bursting into the ventricle. One of the most 
important clinical distinctions between apoplei^' due to thrombosb and apoplexy 
due to hsmorrhage is that the former is often survived, and that the latter is almost 
invariably fatal within a short time of the onset. 

Hannorrhage may occur anywhere within riie nen’ous sj-stem, but its common 
seat of commencement is in the centrum aemiovalc, and the vessel whiedi bursts is 
one of the perforating arteries, of which the lenticulo-striate which carries the name 
of the " artery of hemorrhage ” is the most ojmmon. Such bleedings are often 
called “capsular heemorrhages It must be pointed out that this term capsular 
refers to the region outside the corpus striatum or external capsule, and not to the 
compact internal capsule as it converges to the crus cerebri. The cerebrospinal 
fluid in cases of hmmorrhage contains blood within a very short time of the onset. 

While both thrombosis and haimorrhage may occur in any part of the brain, the 
semi-o\’al centre, the calcarine region and the pons are the common sites of both of 
them in that order of frequency. Hremorrhage is rare except in these regions, while 
thrombosis is not uncommonly met with elsewhere. 

Symptoms. — ^The nature of the symptoms in apoplexy will depend upon the 
site of the vascular lesion ; and as the senu-oval centre is the commonest site, and as 
many arteries supply the fibres of the pyramidal tract in different parts of its course, 
hemiplegia is the common result : if the lesion is in the left hemisphere some degree 
of aphasia is commonly associated with the hemiplegia. 

Thrombosis of the anterior cerebral artery in its distal portion causes paralysis 
and postural sensory loss in the contralateral leg, but if the vessel is thrombosed 

K imal to the origin of the artery of Heubner— which supplies part of the anterior 
of the internal capsule— the contralateral arm and face are also affected, so 
that hemiplegia results. The middle cerebral artery is rarely thrombosed as a whole 
except in syphilitic cases, >rhich are now uncommon : thrombosis of the irhole of 
this artery causes such extensive destruction in the corresponding cerebral hemisphere 
that the most severe hemiplegia, with postural loss and hemianopia results, iccom- 
panied by severe aphasia it the lesion is on the left side. Both of these arteries may 
be involved when thrombosis occurs in the internal or common carotid artery. The 
frequency of this condition has been disdosed by arteriography. In such a large 
artery the clot is at first mural and portions of it may break off and cause emboli in 
branches of the derived arteries. When the lumen of the internal carotid artery 
becomes completely obstructed the anterior and middle cerebral arteries continue to 
receive blood by way of the circle of Willis, and even the ophthalmic artery, which 
takes origin just before the bifurcation usually receives a blood supply sufficient to 
prevent the occurrence of blindness in the corresponding eye. While the middle 
and anterior cerebral arteries may remain patent the blood supply to them through 
the circle of Willis may be inadequate and, especially in elderly subjects, successive 
softenings of greater or less degree may therefore occur in the hemisphere of the 
affected side. It is consequently not uncommon for two or more incidents of partial 
hemiplegia to occur with intervals of days or w'eeks, or even months between them. 
The severity of the clinical pictures that may result from carotid thrombosis is con- 
sequently subject to very great variation, but in quite a number of cases the paralysis 
is surprisingly slight, and it is only by arteriography that the condition can be con- 
fidently diagnosed. In the worst cases, however, all the arteries derived from the 
internal carotid may be thrombosed and the condition may be fatal in the acute stage. 
In some instances both internal carotid arteries have been found to be occluded, and 
these have usually been cases of dementia. There is evidence that the thrombosed 
carotid artery may become recanalised. A considerable number of the patients who 
suffer from carotid thrombosis are men in die first half of life and trauma to the neck 
may be an important tetiological factor j in older patients the condition is usually 
associated with atheroma. 


DISEASES OP THE NERVODS SYSTEM 


143S 

When the posterior cmbral artery is thTomhosed the outstanding sign is contra* 
lateral hemianopia with sparing of the fixation point. 

Pontine apoplexy involves the appearance of motor and sensory hemiplegia— first 
on one side and then on the other •with the onset of coma; involvement of cramd 
nerve nuclei, e.g, with loss of lateral movements of the eyes — may be the first s^. 

Cerebellar apoplexies and thrombosis of the posterior inferior eerebellar ^ety 
produce acute ataxia with forced movements and vonuting (p. 1440). 

The onset in hremorrhage is almost always rapid and may be sudden ; in throm- 
bosis it may be sudden or ingravescent; with embolism it is ahrays iiutantaneous. 
Consciousness is lost or not, according to the severity of the initial lesion and the ate 
it occupies, and to the magnitude of the processes which follow the initial lesion, 
namely, the cedema of embolism and thrombosis and tearing of the brain tissue in 
hemorrhage, in hemorrhage, consdomoess is lost soon, and the rapid develeptotm 
of severe symptoms which progressively deepen, is a most important early indiatjcn 
that this is the nature of me lesion. In cucarine thrombosis the initia] symptoms 
may be so slight as to pass unnoticed by the patient, whose first indication of defect 
may be, that he runs into objects on his blind side. Convulsion sometimes ocean 
at the onset, and this nearly always indicates thmmbosis, rarely embbllsm, £uid never 
hsmorrhage. There may be some local spasm in the region of the cranial nerves 
in pontine hremorrhage, but this is not convulsion. 

Conjupate dentation of the eyes is a common feature of all apoplexy. IVhen the 
lesion is irritative at its onset, and not too destructive, and always when conwilsion 
occurs at tlie onset, there may be active conjugate deviation, the eyes being mnied 
away from the side of the lesion and towards the paralysed or convulsed side in 
hemiplegic cases, or the blind side when hemianopia is present. But tids active 
conjugate deviation lasts but a short while and is followed by a paralytic conjega^ 
deviation in the opposite direction, both cy'es being directed away from the paralysed 
aide and towards the side of the lesion. Thu variety of conjugate deviation may 
last for a considerable time, but usually disappears with the onset of deep coma. 

The pupils are often unequal ; they may be contracted, or dilated -widely, and 
may be insensitive to light. In severe apoplexy, when as the result of the cerebral 
shock or when haimorriuge or erdema has so raised the pressure as greatly to reduce 
the physiological activi^- of all the intracraoial elements with the production of deep 
coma, the pupils are widely dilated and insensitive. In pontine lesions, the pufib 
are often contracted to pin-point size, and this condition is of important localising 
significance. 

In proportion to the severity of the general intracranial disturbance, respiration 
tends to be hurried, noisy and stertorous, and with increasing pressure to become 
irregular, grouped or of the Cheync-Stokes type. The blood pressure tends to be 
raised and the pulse full in ^ conditions of apoplexy, provided tne heart %vill respond 
to the requirement of an increased blood pressure in the face of an increased intra- 
cranial pressure. Swallowing is often impossible, and the sphincters may be relaxed 
or cetention may occur. 

In the usual variety of apoplexy where the lesion is in the area of the middle cere- 
bral artery and the local sign of the lesion b hemiplegia, it will be obvious that when 
the genctm intracranial pressure becomes severe and the coma becomes deep, thy 
hemiplegia becomes less apparent, or masked by the universal condition of paralysis 
consequent upon the general intracranial condition. The physidan often sets Ae 
patient for the first time when there is considerable coma, and he must detennine 
upon which side the lesion is situated, and endeavour to have some perspective as 
to prognosis by determining the seventy of the lesion. 

The following points will serve to determine the side of the lesion when these 
signs are present ; (1) The paralytic conjugate deviation is toward the side of the 
lesion, (i) The comtal reflex, when any is present, is diminished or lost on the 
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hemipl^ic side. (3) Painful stimulation mil elidt less response or no response upon 
the hemiplegic side (hemian^thesia). (4) The patient may respond by blinking to a 
feint made with the observer’s hands towards the patient’s eyes upon the sound side, 
and not on the hemiplegic side (henuanopia^. (5J The limbs on the hemiplegic side 
when raised and allowed to fall passively, ao so in a more lifeless, inert and flaccid 
fashion than upon the sound side. f6) And when there is any t^erence between 
the knee-jerks, abdominal reflexes ana plantar reflexes, the former tend to be dimin- 
ished and lost on the hemiplegic side while the plantar reflex will be of the extensor 
type on the hemiplegic side. It must be remembered in this connection, that a severe 
lesion of one cerebri hemisphere abrogates for a time at least most of the functions 
of the whole hemisphere, and that the hemianxsthesia and bemianopia, here referred 
to, do not necessarily indicate that the destructive lesion involves the visual and sensory 
paths. And further, that the condition of coma due to increased intracranial pressure 
of itself causes such signs as bilateral loss of abdominal reflexes and knee-jerks, and 
bilateral extensor responses in the plantar reflex. 

The severity of the lesion may be judged — (1) From the depth of the coma ; (2) 
from the degree to which the patient responds to any form of stimulation and from 
the general signs of nervous depression present — ^for example, a condition of complete 
bilateral flaccidity with complete loss of all reflex action and of all response to stimula- 
tion indicates a most severe lesion and (3) from signs of failure of respiration as shown 
by irregular, grouped or Cheyne-Stokes breathing. It is further important to arrive 
at a determination if possible as to whether the condition present is stationary, deepen- 
ing or shearing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy and 
before coma becomes deep. Hyperpyrexia is often seen in fatal cases before the end. 
It U especially common and may reach a high dmee in pontine apopIe.xy. It may be 
preceded by initial depression of temperature. It is of fatal prognostic import. 

Hemiplegia is the commonest sequel of vascular lesions of the brain. The signs 
which serve to Indicate its presence in the comatose subject have already been enumer- 
ated. After cerebral thrombosis it may happen that the initial hemiplegia is com- 
pletely recovered from, but unless this recovery begins early and progresses rapidly 
It is not likely to be complete. The essential feature of hemiplegia is the loss of 
voluntary movements on one side of the body, but as this loss begins to pass off, 
certain new features make their appearance. These are muscular bypertonus, increased 
tendon jerks and assodated movements. 

The restoration of movements follows a certain order. Deviation of the tongue 
and facial asymmetry dear up early ; next, the leg begins to recover ; and finally— 
and often very incompletely — the arm. The return of movements in the limbs is 
selective. In both upper and lower limbs, movement at the proximal joints recovers 
first and most completely. In the leg, extension and plantar flexion recover more 
completely than flexion and dorsiflexion. As a result, the patient can often stand 
when he cannot lift the foot and leg to step properly, and has instead to circumduct 
the limb when walking. In the arm, flexion movements recover first and best, while 
the fine skilled movements of the hand and fingers are frequently lost for ever. 

The development of hypertonus, or spastidty is as selective as the return of 
movements. In the leg, the extensor group of muscles becomes spastic ; in the arm, 
the flexor group. Thus, the arm tends to take up a position of adduction, with 
flexion at elbow, wrist and digits. The leg is alivays spastic in extension, and does 
not go into flexion contracture, as may happen in spastic paraplegia from spinal cord 
lesions. The degree of hypertonus varies, and is greatest when the loss of movement 
is greatest. 

The tendon jerks are exaggerated, and there is donus (knee and ankle) in the 
affected limbs. The Babinski plantar response persists, but the abdominal reflexes, 
which are initially lost on the affected side, sometimes return after a period of raont^. 
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The forced immobility of shoulder and distal joints in the arm may lead to the 
formation of adhesions. 

The so-called associated movements are involuntary changes of posture of the 
paralysed Umbs -which accompany forceful voluntary movements, or such involuniaiy 
movements as yawning. 

Cerebellar Apoplexy. — ^This is usually the result of thrombosis of the posterior 
inferior cerebellar artery, which is a branch of the vertebral artery, and the dinical 
picture is v^ unlike that of cerebral apoplexy. The patient is setred with a sudden 
intense vertigo -which throws him to the ground, as in Meniere’s disease. Iftces^t 
%'omiung and forced movements follow, 3ie forced movements rotating Ae patient, 
so that he comes to rest prone, with that side of the face corresponding wth die side 
of the cerebellar lesion m contact with the pillow. There is intense ata^, usually 
bilatenl at first, and later beconang confined to the limbs and trunk on the side « 
the lesion. The patient is unable tolift hU head, or to maintain the sitting or standing 
position. When placed in such a position he positively dives to the ground when 
released. Nystagmus with the long slow movement to the side of the lesion, and a 
short fast movement in the opposite direction is conspicuous and the skciv deviation 
of the eyes is sometimes seen. There is much general hypotonia of limbs and tnink 
which soon becomes limited to the side of the lesion. Head retraction, pain Md 
stiffness of the neck and opisthotonos may occur. When the patient’s condition 
recovers sufficiently to allow of examination, all the signs of a unilateral ccrebeilir 
lesion "will be found. Consciousness is not often lost. Since the postmw iidtnor 
cerebellar artery also supplies the lateral region of the medulla, signs fodicatiye of 
disturbance of this region are usually present, and these may dominate the 
picture rather than tlie cerebellar signs. Chief amongst them are analgesia and pier- 
manssthesia of the face and head, due to implication of the as yet uncrossed qaiMo- 
thalamic path, and of the limbs and body upon the opposite side, due to involvement 
of that part of the spinothalamic tract which has crossed below this level. Between 
these two areas of sensory loss there Is often a gap where sensibility is nprmal, coi^ 
sponding with that part of die spinothalamic tract which is crossing obliquely ™ 
level, and therefore is too near tne middle line to be affected. Paralysis of the motor 
vagus is often found from involvement of the nucleus amblguus, and, from the pen- 
sion of the lesion or of consecutive oedema towards and across the middle line, it 
sometimes causes severe dysphagia and dysardiria, and one of the great dangera of 
this form of apoplexy is extension of the thrombosis to ibat part of the medulla v»hicR 
contains the respiratory and other vital centres. When, however, such extension 
does not take place, and if the destruction of the lateral lobe is not too extensive, 
the most remarkable recovery may take place. 

Diagnosis . — The nature of the lesion . — Thrombosis should be diagnosed, not- 
withstanding the presence of high arterial tension or renal disease, in all cases ot 
apoplexy without organic cardiac valvular disease, when the onset occurs du^g 
sleep or under circumstances of quiet, depletion or exhaustion, and in all cases 
prodromal symptoms are marked, or where the onset of the apoplexy is gradual, ano 
in apoplexies occurring in advanced age, for then hiemonhage is almost unkiwwu. 
All slight apoplexies and nearly all those that survive the first lO dap after the ictus, 
are due to thrombosis. Thrombosis should be diagnosed in all primary apopl^c* 
in jTiung syphilitic subjects, and in tiiis connection the serum reaction and the cjioicpgy 
and reactions of the cerebrospinal fluid arc all-important in the diagnosis. 

Puerperal apoplexy is mos^ due to thrutn^sis of cerebral veins (see n. 1452). 

The cerebrospinal fluid alTords important indications, since harmorrhage inW 
the brain, in most of the cases soon leaks on to the surface or into the ventricle. 1* 
blood is absent from this fluid a few hours after die ictus, thrombosis or embolism 
is highly probable and Iiamorrhage is very unlikely. Any infarction coming to the 
surface may in the course of time cause the fluid to be blood-tinged of yellow. It is 
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important to bear in mind that the infarct conditions of embolism and thrombosis 
are followed by packing of the infarcted re^on with polymorphs, and that these may 
escape from tiic surface in such numbers as to load the cerebrospinal fluid mth 
such a high polymorph pleocytosis as to surest the presence of suppurative 
meningitis. 

Hemorrhage is a likely cause of apoplexy occurring during exertion, especially 
if it occurs at a moment of severe physi^ strain, or at the height of passion. It is 
alwap a probable lesion in cases where a previous thrombotic apoplexy has occurred, 
the final event, where multiple strokes have succeeded one another, bemg almost 
invariably hemorrhage. An apoplexy' with rapid onset and with symptoms rapidly 
deepening, \vith a quick onset of deep ojina, and the development of pyrexia and 
signs of rtspiratory failure, is usually due to hemorrhage. The certain test that an 
apoplexy is due to hemorrhage is the presence of blood in quantity in the cerebro- 
spinal space as proved by lumbar puncture. In cases of chronic nephritis and malig- 
nant hypertension, where the blood tension is very high, and %vherc there is severe 
retinitis, hemorrhage is the most likely cause of stroke. 

Embolism should be diagnosed in all cases in which there is an obvious cardiac 
valvular lesion, particularly mitral stenosis, septic endocarditis, aortic disease or 
aneuiysm. It is true that syphilitic cerebral thrombosis may occur with syphilitic 
aortitis, but the combination is rare, for syphilitic aortitis usually occurs at a much 
later age than docs syphilitic cerebral thrombosis. 

The posi'U'on and extent of the lesion . — ^The position of the lesion may be judged 
by the nature of the initial signs, whether visual, sensory, motor or aphasic, cerebellar 
or pontine, and later by the permanent symptoms resulting from the lesion. It must 
be carefully borne in mind in this connection, that a severe lesion of a cerebral hemi- 
sphere may entirely abrogate the functions of that hemisphere during the acute stage, 
initially by a process of shock and afterwards by the occurrence of tedema in the vicinity 
of the lesion, which may spread widely. The extent of the lesion may be gathered 
by the severity or othenrise of the early symptoms and their rate of increase, and by 
early or immediate loss of consciousness, and by the completeness of the paralysis 
resulting. The more severe die extent of the lesion the sooner do grave signs of 
general cerebral failure appear. 

DUrercatial Diagnosis. — The diagnosis of coma due to a cerebral vascular lesion 
is usually made without difficulty from the history, and from the presence of un- 
equivocal signs of local lesion of the brain. In a patient without history, and when 
the coma has become so deep as to remove the unilaterality of physical signs, the 
diagnosis may be difficult from other causes of coma such as uremia and diabetes, 
poisoning by opium, alcohol and its derivatives and coal gas, and in cases of difficulty 
search is to be made for the usually obvious signs of these conditions. UnEnua may 
present especial difficulties, for it is often associated with cerebral vascular lesion, 
and transient hemiplegic attacks may occur in this condition. This is true also of 
the crises of essential hypertension, which are described in more detail on p. 1444. 
Absolutely sudden death which is so often recorded in death certificates as due to 
apoplexy, is usually associated with cardiac infarction. Apoplexy never causes sudden 
death. There is one recorded case of death from cerebral hremorrhage in 5 minutes, 
but it is rare in any apoplexy for death to occur in less than 2 hours. Other conditions 
causing hemiplegia with coma must be taken into consideration. Epilepsy, especially 
when the convulsion is unilateral, may be followed by marked unilateral paralysis 
(Todd’s paralysis), which may last for a considerable time. Here the history of 
recurring attacks and the complete recovery trill easily prevent confusion. 

Cerebral malaria and heat-stroke may dosely resemble apoplexy, and should 
always come to mind when rapid coma follows the development of cerebral symptoms 
in circumstances where these causes are likely. The congestive attacks of general 
paralysis of the insane are peculiarly difficult to diagnose from apoplexy, and especiaUy 
46 
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SO wiien occurring as the initial manifestation of the disease. These attach talc the 
form of rapidly occurring attacks of hemiplegia, aphasia, hemianopia, hemianasthesLi 
or of some combination of these conditions, usually associated with initbl convulsions 
and followed by coma. The diagnosis of a syphilitic thrombosis is made tviih reason 
because of the positive serum reactions, and cerebrospinal fluid examination. If 
energetically treated, the patient recovers with rapidity and completeness. It is tk 
too rapid recovery in a case of apparent syphilitic thrombosis which should suggest 
the possibihty of the stroke being a congesuve attadt in general paralysis of the insane. 

In all cases of coma without history, especially when there are signs of local 
cerebral involvement, a careful exatmnadon of the head should be imde tot traces of 
recent injury. 

Prognosis. — In thrombosis due to atheroma the apoplexy may be rapidly fatal 
from extension of the thrombosis and secondary ttdema. In cases which survive, 
considerable recovery may occur in proportion to the extent of the lesion, but in these 
subjects an apople:^ is usually the beginning of the end, since the underlying patho- 
logical causes, arterial disease and failing cardiac action, still exist and are not amenable 
to any radical treatment. It is astonishing, however, how many of the cases of apopiesy 
due to atheromatous thrombosis survive for years without any recurrence of the tbrcra- 
bosia or occuntnee of hamonlvage. A majori^ of the cases of apoplexy from syptulidc 
thrombosis make a fair recovery, which obviously depends upon how much permanent 
thrombosis occurs in tlic lesion of acute syphiutic encephalitis tvhich is responsible 
for this condition, and upon the early application of appropriate treatment for syphilis. 
In some of these cases even, no recovery occurs. 

In cases of hasmorrhage, the immediate prognosis is the gravest possible, the 
great majority of the cases surviving but a few hours. 

Treatment,— ^Vhen arterial disease is known to be present, the only measutc 
which can in any way tend to safeguard the patient from apoplexy b rnoderation 
in all things : in diet, alcohol, mental and physical exercises, and above all m^erition 
in all measures tending to cause mariced variation in blood pressure. It b highly 
probable that no treatment influences the course and &tal issue of apoplexy due to 
osmorrhage. Thrombosis and embolism, however, allow some scope for trratment, 
which should be the same in the two conditions ; and as medical treatment in cases 
of haimorrhage is useless and cannot avert the fatal result, one line of treatment may 
be recommended in all cases of apoplexy. , 

Absolute rest is, in tbe first place, essential when prodromal symptoms appe^ 
Restlessness may be combated with bromides. If the patient is conscious, he should 
make as little effort as possible. Hb head and shoulders should be rabed, 
care being taken that the neck is not bent, and that nothing shall interfere with the 
return of blood from the head. If there b unconsciousness with siertor, the bead 
and shoulders should be turned upon one side, so that the tongue does not fall back 
and impede respiration. Purgation should be avoided, and the bowel relieved at 
intervals by enemata. Food in a lit^uid form should be adminbtered at regulw 
intervals ; and if there is any difficulty in sw'allowing, the food should be administered 
with the nasal tube. The bladder should be carrfuUy watched from the first, lest 
retention should occur, and the callielcr passed when necessary. Lumbar puncture 
should, when necessary, be performed for diagnostic purposes, and it ftequeatlv 
gives relief from sjTnptoms due to tbe high intracranial pressure. Bed-sores smd 
hypostatic bronchitb must be avoided by the usual measures. In the cases that 
survive the first few days, passive movements should be used daily to all the joints 
of the affected side in. hemiplegic cases, for this will obviate the painful nsidim 
adhesions which form in the joints of the paralysed limbs, and especially in the 
shoulder joint, and subsequently cause so much pain and mbery to the patient. 
With the return of the power of volvmtary movement, active exercises take the meet 
important place in treatment. The final stage of hand-and-finger movements depends 
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not alone on the severity of the damage done to the brain, but in pan upon the thought 
given to devbmg active exercises for it and the assiduity with which the patient can 
be persuaded to employ them. To avoid fatigue it is best to ordain a given daily 
period of some minutes for systematic ercrdse. A rubber sponge of appropriate 
size, fixed in the palm by a strip of webbing passing round the hand, will limit the 
passive flexion of the fingers, and will proiride a resilient resistance against which the 
patient may move his paretic digits. Massage is an adjuvant, but never a substitute, 
for active exerdses in the patient who can undertake them- Electrical stimulation 
of the muscles is absolutely contraindicated. It has no other effect than to aggravate 
the spastidty that is so serious a hindrance to free movement. A hemiplegic patient 
after apoplexy, should be got upon his legs and encouraged to make attempts to walk 
as early as ever the retummg power allows any possibihty of the attempt. 


GENERALISED CEREBRAL ATHEROMA 

Etiology and Pathology. — For the a:tiology and pathology of atheroma the 
articles on pp. 835, 919 should be consulted. In many subjects the ^rebral arteries 
are affected at an earlier age and more severely than any omers in the body. Males 
are the victims of generalised cerebral atheroma more often than females, and the 
symptoms, though most common in the sixties and later, are recogm’sable in the 
more severe cases soon after the age of 50- The brain is the seat of innumerable 
minute vascular lesions. There are numerous small softenings on its surface, and 
the cerebral cortex becomes thinned in consequence of degenerative changes. In the 
antral pans of the brain, espedally in the basal ganglia, small cysts develop from 
the softenings and eventually a mesh'Uke edition— ^e status lacunatus— may 
result 

Symptoms. — The onset of tltis condition is insidious and its course steadily 
progressive. Mental or physical changes may predominate and both are liable 
to abrupt exacerbations wmch are to be attributed to small cerebral \'ascular 
lesions. The mental symptoms are often noticeable first. The patient’s range of 
interests becomes reduced and intelJectuaJ activities of all hinds are gradually dis- 
carded. Memory for recent events becomes faulty, while that for events long past 
remrins unimpaired. Confusion is liable to occur and the patients become imable 
to adapt themselves to new circumstances and are obstinately conservative. Emotional 
control becomes impmred, and affective response may be inadequate. Previously 
existing tendendes to anxiety, or depression or paranoid traits may become exagger- 
ated. Confusion and lack of attention may lead to incontinence and disorders of 
dress. Dysphasia is common and apraxia may also occur. 

The physical symptoms take the form of a slowly developing muscular rigidity 
which has been callecf “ pseudo-Parkinsonism The fades becomes “ set ”, move- 
ments become less free and in walking the step becomes gradually shortened until 
it may be only a few inches ; this marche d petit pas is very characteristic. The 
patient becomes rmable to relax his musdes and if as he lies in bed passive move- 
ments of the limbs are attempted by the eranainer, great resbtance is encountered. 
The grasp reflex may be discovered in one or both hands. The tendon jerks are 
exaggerated and the plantar reflexes indefinite or weakly extensor. 

In some ins tanefts the most pronounced physical feature is a spastic paralj’sls of 
the musdes innervated from the pons and medulla and hence called “ pseudo bulbar- 
paky ”, The physical basis of this syndrome is uncertain ; the lesions concerned 
are bilatcrai and may be situated in the anterior parts of the internal capsules or 
possibly in the brain-stem itself. The fades becomes set, voluntary movements of 
the Ups arc restricted, the tongue is spastic and looks small and cannot be protruded 
bej’ond the teeth, and movements of the palate, pharynx and vocal cords are all 
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similarly limited. The result is dysarthria of a d^ree which may render the patient’s 
speech unintelligible, together with difficult in mastication and m swallowing 
(dysphagia). Tliere is no muscular wasting. The jaw jerk is exaggerated. The 
lips may be held apart and the saliva trickles from between them. Emotional move- 
ment temporarily inhibits the rigidity of the fades and is exaggerated as a consequence 
of the pyramidal impairment. Moreover, in consequence of tlie bilateral pynmjidal 
disturbance uncontrolled laughter or crying may occur, and there is usually a tendency 
towards one or the other so that the patient who suffers from uncontroUed laughter 
may laugh even on hearing bad news, and the patient who sdffers from uncontrolled 
crying may weep when he is amused. General atheroma is usually well marked and 
arterial hypertension may or may not be present. The state of the retinal arteries is 
not a reliable guide to that of the cerebral arteries. 

Diagnosis. — If mental symptoms predominate in the early stages the diagnosis 
will have to be made from general paralysis of the insane anti the absence of char- 
acteristic signs of nervous siphiUs, together with negative fuidinga in tiie blood and 
cerebrospinal fluid, will exclude the latter. Other forms of pre-senile dementia, 
such as Alaheimer’s disease (sec p. 1630) and Pick's disease (p. l629), arc not assod- 
ated with the same degree of motor disturbance aa is usual in athefosclerotic dementia. 
When physical symptoms predominate, the presence of atheroma and signs of early 
dementia, and usually the absence of tremor, differentiate the condition from paralysis 
agitana. When pseudo bulhat-palsy U present, the diagnosis from motor-neurone 
disease (amyotrophic lateral sclerosis) may be difficult, but the complete absence of 
wasting, tlie presence of rigidity In the fades and upper limbs and the assodation 
of atheroma are usually sufficient to make the distinction. ^Vhen arterial tension is 
high and changes in the optic fundi are present the picture may closely resemble ope 
otcerebral tumour, and the differentiation depends largely on me presence of arte^ 
hypertension and the extensive retinal lesions, which distinguish neuro-retinitis 
(h^ertensive neuro-retinopathy) from the papiIIoNlema of raised intracranial pressure. 

Progoosia. — ^The course of the disease is gradually downward and may at any 
time be terminated by a severe “ stroke ”, but in general the patients survive for 
years and severe cerebral vascular accidents are uncommon among tlrem. In the end 
the patient becomes bed-ridden and dies in consequence of an intercurrent infection, 
or, when he has reached a debilitated slate, from a terminal cerebral thrombosis. 

Treatment. — This can only be symptomatic, and the patient should be kept up 
and about as long as possible, Jt is unfair and unwise to put too much dietary' restric- 
tion on him, and if he is a small or moderate eater no further limitation is required. 


HYPERTENSIVE ENCEPHALOPATHY 

In a preceding paragraph on the differential diagnosis of apoplexy (p. 1441) 
mention was made of the sudden and transient ccrebml symptoms associated with 
essential hypertension, and some further reference to them is necessary. It is known 
that the subjects of this variety of hypertension may ultimately succumb to cerebral 
haunorrhage, but it should also be borne in mind that they are subject from time to 
time to what are known as “ hypertensive crises Similar attacks occur in acute 
nephritis and eclampsia. The patient has a high blood pressure. The attack is 
precipitated by a further rise In this, and develops with intense headache, sickness 
and sometimes drowsiness or even Semi-coma. Examination will reveal the presence 
of hypertensive retinitis in most cases, but in a proportion there is a definite papill- 
ttdema with retinal hamorrhages and ciudate. Accompanying these symptoms there 
may be hemipatesis, hemianopia, focal or generalised fits, or other indications of 
a local cerebral lesion. The crisis is brief, lasting from a few hours to several days, and 
usually ends in recovery, but recurrence is likely, and finally many subjects ootlop 
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cerebral atheroma and succumb to cerebral hsranorrhage. laten’als of several months 
may inten’ene between succeeding crises. 

The presence of papillcrdema is taken to indicate that cerebral cedema is complicat- 
ing the situation. The transient nature of the crisis, and particularly the rapid 
appearance and disappearance of such symptoms as hemiparesis, exclude the possi- 
biuty of arterial tlirombosis or other material lesion of the kind, and spasm of the 
arteries has been invoked to account for the s3rmptoms. There is no condusive evid- 
ence that this occurs. Yet while the cerebral arteries are not under the same measure 
of NTisomotor control as arteries elsewhere in the body, it is knowm that some such 
control exists, and it may be that in arterial hypertension more intense spasm is 
possible than in healthy arteries. At least, it may be said that no hypothesis better 
founded or more in harmony with the facts of clinical observation has been formulated. 

Differential Diagnosis, — ^As has been indicated, the transitory character of the 
symptoms excludes gross vascular lesions such as thrombosis, and the same may be 
said of intracranial tumour and lead encephalopathy. Yet it may be admitted that 
while it is present the hypertensive crisis shows many points of resemblance to the 
last two named conditions, especially when papillmdema is foimd. Plumbism in 
children and young persons not uncommonly develops %vith headache, vomiting, 
convulsions and focal signs, and the development of an intense papillcedema, some- 
times also with high blood pressure and albuminuria, and search for other indications 
of lead poisoning and careful history-taking are necessary to exclude this condition. 
In intracranial tumour, the systolic blood pressure is rarely above normal limits, the 
history is longer and the condition progressive. Urxmia can usually be excluded, 
since in essential hypertension the blood urea is within normal limits, and the only 
abnormality in the urine may be a trace of albumin. 

Treatment — Venesection is indicated as the first step, and when there is papill- 
cedema or other signs of cerebral cedema (convulsions, high cerebro-spinal nuid 
pressure) lumbar puncture and the withdra^ of cerebrospmal fiutd, and also the 
intravenous or intramuscular administration of hypertonic solutions are necessary. 
As a measure of urgency from 50 to 70 ml. of a sO per cent, solution of dextrose 
or sucrose may be given intravenously. For less urgent cases and as a measure that 
can be repeated for the relief of headache, 6 or. of a 20 per cent, solution of magnesium 
sulphate may be given per rectum at 6-hourly or less frequent intervals. The con- 
vulsions may be treated by rectal administration of paraldehyde (240 to 360 minims 
in water), or by the hypodermic injection of gr. 3 of soluble phenobarbitone in 
solution. 

The subsequent management of the case is that of the underlying essential hyper- 
tension : it should be borne in mind that the use of potent detensive drugs in patients 
with diseased cerebral vessels is accompanied by a great risk of thrombosis.. 


CEREBRAL EMBOLISM 

Cerebral embolism is infinitely less common than thrombosis. 

Etiology. — ^Tbc embolus may be : (1) a fragment of blood dot, (2) a vegetation 
or detached portion of one of the cardiac valves or in rare instances an atheromatous 
plaque, (3) air bubbles or (4) globules of fat. 

(1) The commonest cerebral embolus » a detached fragment from a clot which 
has formed in the left auricle in a case of auricular fibrillation. Less frequently it 
comes from a clot in the dilated auricular appendage in a case of mitral stenosis 
without fibrillation, or from one on the inner surface of the infarcted ventricular wall 
after coronary thrombosis. Other sources of dot emboli are aneurysms of the large 
vessels between the heart and the brain, a dot covering an atheromatous ulcer in the 
first part of the aorta, and clots which may form in the pulmonary veins and even in 
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the left heart in suppurative conditions of the lungs- In exceptional cases a congenital 
heart lesion may provide a route by which emboli from the sretemic veins can tcatli 
the brain without passing through the lungs-^madoxical embolism (see p. i97). 

(2) The emboli of the second group arc most commonly small portions of infected 
vegetations from the cardiac valves in cases of subacute bacterial endocarditis. In 
other instances larger emboli arc formed by vegetations from acute bacterial endo- 
carditis, 

(3) Air emboli are usually multiple. They may occur in association svith open- 
tions on the lungs, and in the course of almost any operation in which a van cf 
medium or large size is opened. While emboli of more solid character will not pass 
through the pulmonary capillaries it is prolwble that air emboli do so, and conse- 
quently air emboli from almost any part of the body may reach the cerebrum. The 
commonest single cause of air embolism to-day is probably damage to the surface 
of the lung by the needle in the course of producing or refilling an artificial pneumo- 
thorax, and it occurs also during major operations on the lung. It may follow insufSa- 
tion of air into the vagina, or it may occur in association with retained placenta, sod 
even as a result of division of veins during the operation of Caesarean section. 

(4) Fat emboli are a ciuse of cerebral complications after fracture of one of the 
long bones, and may cause death. Like air emboli, fat globules pass through the 
pulmonary filter. 

Emboli usually pass into the middle cerebral arteries or their brandies, because 
these are the direct continuation of the carotid arteries. Very rarely the intent 
carotid is obstructed, but if it b the drculaiion in its branches is usually maintained 
by tlie circle of Willis, Next in frequency is the posterior cerebral artery, and then 
the vertebral. Because of the mode of origin of the left carotid artery, emboli 
the left half of the bram more frequently than the right In a case of suoacute bacterial 
eudocarditb, the cumulative effect of innumerable minute infected emboli cauM 
extensive softening in the left hemisphere at a time when the right hemisphere is 
little affected. 

Symptoms. — The onset is immediate. A stroke due to embolism is the most 
suddenly occurring of all the apoplexies and there are no prodromal cerebral symptoms 
Unless a large vessel, such as the middle cerebral artery, be occluded consciousness is 
usually not Tost, but a stuporose state may occur either with the onset or after a feiv 
hours, and may last sevend days. Hemiplegia is the common physical syndrome ana 
it may be of all degrees of severity, according to the size of the cerebral lesion. Whw 
emboli are numerous and of small size, and particularly when they are infect^ 
as in subacute bacterial endocarditis the development of hemiplegb may be 
gradual. 

Diagnosb. — Embolbm should never be diagnosed unless there is evidence of 
cardiac disease, aneurysm or some other recognised source of emboli, but in the 
presence of su^ disease, especially of auricular fibrillation, it is the usual cause of 
any stroke which may occur. The diagnosis should not be rejected simply because 
the manifestations of apoplexy are slight. 

ProgtiosU. — In cases of auricular fibrillation, the hemiplegia is in many caatf 
not severe and good recovery is frequent, but when a large vessel is occluded the 
hemiplegia is usually very severe and complete, and it remains so. Further emboli^ 
is likely to occur eventually. In other cases the prognosis depends largely on the 
course of the causal condition which Is responsible, and whetlier the emboli are affectw 
or not. In cases of bronchiectasis, for example, the emboli, being infected, generally 
give rise to multiple cerebral abscesses. Puerperal cases of cerebral embolism in the 
absence of cardiac and other disease usually do well. 

Treatment. — As far as the cerebral lesion is concerned treatment is the same 
as for thrombosis. In most cases the condition responsible for the embolism 
more u^ently for treatment, and in cases of auricular fibrillation complete rest for 
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several weeks and appropriate treatment of the cardiac disorder is essential, in order 
to diminish the risk of further emboli occurring. 


INTRACRANIAL ANEURYSM 

Aneurysms within the cranium arc common and may convem’ently be considered 
in four groups. 

(1) Minute atheromatous aneurysms of the arteries at the base of the brain are 
frequent and may be numerous in elderly subjects, but only in rare instances do they 
cause sjTnptoms. The clinical disturbances to which they occasionally give rise result 
either from bleeding, or from their pressure on, and even adhesion to, the adjacent 
ocular nerves, and are thus similar to those of the more important group which 
follows. 

(2) Of the remainder, the great majority are “ berry ” aneurysms situated on or 
near the circle of Willis. An aneurysm of this kind develops at a bifurcation of an 
artery in consequence of a congenital defect in certain individuals of the elastic lamina 
at this point. It is thus not congenital, but develops at the site of a congemtal weak- 
ness. The importance of “ berry ” aneurysms is tliat they may, and frequently do, 
rupture, causing subarachnoid hxmorrhage. Otherwise only a small proportion of 
them give any evidence of their presence. Aneurysms situated on the posterior or 
lateral portions of the circle may interfere with the third cranial nerve, giving rise to 
paralysis, which is, as a rule, partial, and which may be either gradual or sudden 
m its onset. L.ess commonly aneurysms situated laterally on the circle compress 
the optic tract just behind the chiasma, and so produce homonymous defects in the 
visual fields, and in rare instances aneurysms on the anterior communicating artery 
cause pressure on the optic chiasma with consequent disturbance, possibly of variable 
intensity, in the central or temporal parts of the visual fields. 

(3) Aneurysms of the internal carotid artery arc usually situated within the caver- 
nous sinus. Such an aneurj-sra may develop gradually, or, more commonly, after 
an initial period of slow development, it may dilate rapidly or even suddenly, until 
it comes into contact with the wall of the sinus; or, again, it may rupture into the 
sinus, becoming an arterio-venous aneurysm fsce also p. 929). Whether the develop- 
ment of the aneurysm be slow or rapid, the various oculo-motor nerves and the 
branches of tlie trigeminal nerve situated in the wall of the sinus become affected. 
The patient experiences severe pain in one side of the forehead, or in the forehead 
and cheek, and if the onset is suaden, he may vomit. Double vision comes on rapidly 
and may proceed to complete paralysis of tlie third, fourth and sixth cranial nerves, 
but the paralysis is more often partial. Ptosis is always a feature. The affected eye 
may become proptosed. When the lid is raised the patient may find that vision in 
the affected eye is impaired, but in some cases within a few days the vision improves 
greatly and the pain passes off, some ocular paralysis and proptosis usually remaining. 
If the aneurysm is situated above the cavernous sinus (supra-cltnoid carotid aneurysm), 
the optic nerve may be affected by direct pressure and progressive visual impairment 
may be the first symptom. By suitable radiographic technique erosion of the great 
wing of the sphenoid, or of some part of the sella turcica may be demonstrated, or 
some degree of calcification may be seen in the wall of the aneurysm. Aneurysms 
of the internal carotid artery may be demonstrated also by arteriography. In cases 
in which there is an arterio-venous comrounication a bruit may be audible with the 
stethoscope, either over the affected eye, or over the carotid arte^ in the neck. Such 
cases are frequently treated by ligation of the common carotid or of the internal 
carotid artery, after a trial period of compression. 

(4) Angiomatous Malformations . — The frequency of angiomas of the racemose or 
cirsoid type has been revealed by arteriography. They occur most often in 



DISEASES OF TUB NERVOUS SYSTEM 


1448 

the territory of the middle cerebral artery and are almost invariably arterio-venous 
racemose aneurj^ms— that is to say, instead of a capillary bed, a tangle of blood 
vessels is interposed betw-een the arterial and venous systems ; the arteries feeding 
the malformation are hypertrophied and dilated, and the vrins draining it are dilated 
and pulsating and they contain arterial blood. As most of the arteries enter the 
cerebral hemispheres from the surface these angiomata typIcaUy appear on the surface 
and extend in a sector, often with & roughly pyramidal shape, deeply into the hemi- 
sphere and may reach to the ventricle. Cereoral tissue is found betiveen the vessels 
of the mass, and cerebral tracts evidently pass through it without being affected unci 
hiemorrhage or thrombosis occurs. There is some evidence that these aneiomas 
gradually enlarge. The vessels composing the angioma are not perfectly fonned 
arteries but are vascular channels nf very imperfectly differentiated structure; for 
the most part they have very thin walls of irregular thickness, composed chiefly of 
fibrous tissue with some fragmentary and irregularly dbtributed muscular coat and 
even wisps of elastic tissue in their walls. 

These angiomas threaten the lives of their hosts by hamorrhage, and the baunor- 
rhage may be either intra-cerebral or ettra-ccrebraV (subarachnoid) or both. 
It may occur at any age from childhood onwards, and it is rare for an effected 
padent to reach middle age without having suffered a hemorrhage. In many cases 
fits of some kind, local or general, precede signs of haemorrhage and sometimes occa- 
sional fits occur over many years. A symptom which is typical, but by no means 
constant, is a systolic bruit ; it may be heard tvith the stethoscope all over the hmd 
or only over the carotid arteries, and in most cases it is at times audible to the patient 
Headaches arc common and occasionally are of a typically migrainous type and 
associated with vomiting ; in other cases they are associated with a feeline of stifbiess 
in the neck and are suggestive of slight leakage from the aneurysm. Until bsmorrbge 
or thrombosis occurs there are usually no abnormal physical signs to be found oa 
clinical examination. When the combination of s^miptoms is suggestive arteriography 
is called for and the diagnosis is dependent on this procedure. 

In a spedal group of cases there is an external as well as an internal angiosia, 
the e.xtemal manifestation being usually situated in the territory of the trigeminal 
nerve (Sturges-Weber syndrom^. 

A considerable proportion of these raalformaliona (otlier than the Sturges-Weber 
group) are amenable to surgical removal or palliative ligation of vessels. 

In rare instances similar malfoTrnaUons occur in the brain-stem, and by reason 
of the aggravations which result from small haemorrhages, and the consequent remis- 
sions, the clinical course of the patient’s illness may be very similar to that of dis- 
seminated sclerosis. 

SUBARAcnNOID IIVEMORRItACE 

Synon)rnis. — Spontaneous Subarachnoid Hemorrhage ; Meningeal Hemorrhage. 

Bleeding into the subarachnoid space may be an accompaniment of head injunes 
and it may also follow intraventricular Itxmorihage, but the usu^ cause of uflcom* 
plicated, or, as it is sometimes called, “ spontaneous ’* subarachnoid hemorrhage, 
is rupture of a cerebral aneurysm on the aide of Willis or on one of its component 
arteries. What has been called here the " berry ’* aneurysm may rupture suddenly 
and freely, with the production of fatal apoplexy, or there may be recurrent l^ing 
of blood m small amounts from such an aneurysm, leading to a syndrome of meningeal 
irritation. Whereas with cerebral hremorrhage the bleeding occurs into the substance 
of the brain, and the latter is severely and wievocably damaged, with subarachnoid 
hmmorrhage the blood is effused ebiefly outside and over the surface of the brain, 
and although there is still a risk that uic immediate consequences of the apoplexy 
may be equally disastrous, if the evoit is survived tlie chances of full recovery are 
infinitely greater. 
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(1) The apopUctie tyndrome , — The patient may have been subject to frequent 
headaches, or the episode may be quite unheralded until a sudden intense headache, 
rapidly followed by sudden lapse into unconsdousness, signals the free rupture of 
the aneurysm. It may be thought that an ordinary cerebral hemorrhage has occurred 
when the comatose patient is first seen, but in uncomplicated subarachnoid hemor- 
rhage examination reveals no evidence of hemiplegia. On the other hand, a bilateral 
Babmski plantar response will be obtained and there will be marked neck rigidiw. 
At first both pupils may be small and slug^h, but in fatal cases the pupils ultimately 
dilate. Examination of the optic fundi may reveal sub-hyaloid haemorrhage or 
papUlosdema. Lumbar puncture produces a fluid that resembles pure blood. 

Recovery from hremorrhage or thb severity ts by no means uncommon. In fatal 
cases death commonly ensues uiihin 24 to 36 hours or at some time during the first 
fortnight from fresh bleeding. If this period be safely passed the prognosis as to 
recovery becomes good. The course of the illness may, however, be prolonged. 
The patient gradually recovers from ooma, taking possibly many days to regain full 
and continuous consciousness. The temperature rises after 24 hours and remains at 
99-5 or 100® F. for about a week, and the urine may contain abundant albumin and 
some sugar — cither of which may lead to an erroneous diagnosis if the possibility of 
its occurrence be not known. 

Headache is intense and may last for 2 or 3 weeks, with irritability and some 
stiffness of the neck. The knee-jerks or anfclc-jcrks, or both, are commonly abolished 
a fe^v days after the onset, but they return after a further week or two and in slighter 
cases sooner. The patient who has recovered from his coma shows at first little 
intellectual activity, but answers rationally and briefly when questioned. A few 
weeks later, hmvever, he is liable to manifest psychotic disturbances of the Korsakoff 
type, having no recollection of his visitors when they come again and giving them 
eonfabulatory accounts of his imaginary doings, which show that he is disorientated 
in place and time. This disturbance soon passes off completely and in some 
cases is almost ephemeral, and the parient eventually regains his full intellectual 
powers. 

From such a severe illness not every patient rises unscathed. Focal damage may 
be caused, either by the hasmorrhage or by subsequent clotting. If the aneurysm 
lies close to, or partly embedded in, the brain, its rupture may cause considerable 
cerebral laceration, which if not fatal may leave partial hemiplegic weakness. If the 
aneurysm be at the bifurcation of the basilar artery, dotting in or around it may give 
rise to thrombosis in one of the branches entering the brain-stem, with resultant 
motor or sensory hemiplegia of the opposite side of the body, associated, possibly, 
with oculo-motor paralysis on the side of the new lesion. Oculo-motor palsies also 
arise from involvement of the nerves in dot, and strabismus is perhaps the commonest 
residual defect. 

(2) Tka menifigUk tyndrema. — In this case, the haioDizhage Is less abundant and 
therefore consciousness may not be lost. There is violent headache, restlessness, 
delirium, rigidity of neck and spine, Kemig’s sign, bilateral extensor plantar re- 
sponses, and sometimes diplopia and squint. Wthm a few hours, or somewhat later, 
ophthalmoscopic examination may rev^ the presence of flame-shaped hsmorrhageg 
in the nerve fibre layer of the retina, or massive hemorrhage in the sub-hyaloid space. 
The last-named is characteristic of subarachnoid hemorrhage. A low-grade papill- 
cedetna is occasionally also observed. 

In small leaking hemorrhages the cerebrospinal fluid is more or less heavily 
bloodstained, and may for 2 or more we^ be discoloured, yeUow or brownish 
according to the amount of blood originally present. 

f3) The lumbago-sciatica syndrome . — ^Tlus unrammon condition, first described by 
Hall, commences with pain and stiffness in the lumbar region, followed by pains m 
the legs, and sometimes the leg-jerks arc absent. Pyrexia is the rule. The diagnosis 
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depends upon llie chafacterlstlc Cerebrospinal fluid of subarachnoid h^niorfliSgi. 
The explanation of this syndrome is not dear and it is probable that in some cases 
at least the source of the hsemorrhage is in the spinal canal. 

Differential Diagnosis. — The recognitton of subaradinoid hasmorrhage is an 
easy matter in those cases In which the train of symptoms calls at once for the eiamiaa- 
tion of the cerebrospinal fluid and blood H found in the fluid. Prior to lumbar 
puncture the distinction from other varieties of cerebral hmmotrhage can oftra be 
made : (1) by the age of the patient, practically all hmmorrhagic apoplexy in the first 
half of life being the result of ruptured aneurysm ; and (2) by the history of preceding 
symptoms, such as headache, diplopia, ophthalmoplegia and migrainous phenomeni 
Arteriography performed as soon as the patient is well enough may deraonstnte the 
aneurysm. 

Prognosis. — ^\Vhen the aneurysm ruptures frankly and widely and the bleeding 
can be Free, the outlook is hopeless, and death occurs in from a few minutes to a few 
hours ; nor does drainage avert the consequences of so large an opening jnto a main 
arterial trunk. If, as so commonly happens, there is a slower Icalmgc ^vhich perhap? 
is imermittent, the outlook will depend : (1) upon the cessation of the bleedmgand 
the healing of the leak by clotting ; and (2) upon the possibility of the free escape 
of t!ie effused blood into the subarachnoid space. In many of the cases of subarachnoid 
hatnonbage, the bleeding ceases and healing of the aneurysm, by clotting and caldfica* 
tion, occurs with complete recovery. In other cases there may be repeated aimcks 
ofleaking at intervals of weeks, rnomhsor even years, and agmn, many of such patients 
make good recovery in the end. 

Treatment.— In the case of subarachnoid hxroorrhage the patient must be kept 
absolutely at rest, with the administration of sedarives. An inunediate inje^on of 
morphine U indicated when the patient is not comatcpse and has the usual intense 
headache. It may be necessary also on the recovery of consciousness on auount of 
headache and restlessness. In general, repeated lumbar puncture is inadvisable, as 
it may lead to recurrence of hamorrhage, out if there be signs of raised or of rismg 
intracranial tension (and progressive slowing of the pulse is generally a reliable itidia* 
tion of this), then lumbar puncture may be expedient. IV^hen recovery sets in, 'the 

S iatient should etUl be kept in bed for at least 4 and possibly 6 weeks. During the 
irst fortnight recurrent haemorrhage is more likely to occur than later during the 
course of convalescence. When the aneurysm is appropriately situated ligation of 
the common carotid artery of the same side is sometimes performed and in a fw 
instances the neck of the aneurysm itself has been ligated or clipped. 


CHRONIC SUBDURAL HEMATOMA 

Synonym. — Pachymeningitis Hsmorrhagica. 

Etiology. — This condition is a consequence of hzmorrbage from veins. The 
latter name, now superseded, expressed the belief that it was inflammatory, and it 
was supposed that it was more or less confined to chronic alcoholic subjects and 
sufferers from general paralysis of the insane. 

It is now known that the lesion is traumatic in origin, and is the rtsult of venous 
hremorrhage. Falls, especially those on the forehead or occiput, not at the tiine 
apparently productive of serious injury, may yet cause tearing of the cortical veins 
as they pass from the surface of the brain to enter the dural sinuses. The tear is 
commonly in the subdural space on one or both sides of the vertex. Thereafter 
blood leaks from time to time from the tom vdns and collects on one or both sides 
of the vertex, external to the arachnoid membrane. Though by no means unknown 
in young subjects, this type of lesion is much commoner in patients over SO years of 

age. 
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Pattology. — The periphery of the dot formed tends to organise so that a fine 
capsule is built up round the htematoma. The latter remains liquid in its centre, 
and such hxmatom^ may reach a large size. The underlying cerebral hemisphere 
collapses in a peculiar way downwards and medially, and the brain-stem is thereby 
pushed over to the other side, so that the margin of the crus, which contains the 
pyramidal tract, may be indented by the free edge of the tentorium agdnst which it 
IS pressed. As a result of this interference with the pyramidal tract of tlie opposite 
etde, a hemiparcsis may be caused on (he side of the hxmatoma. 

Symptoms and Diagnosis. — The difficulty which still frequently surrounds 
the diagnosis of subdural hxmatoma depends in large measure upon a general unaware- 
ness that it is a not uncommon lesion, and from a survival of the old and now obsolete 
notion that its occurrence is largely confined to sufferers from the two affections 
named above. It must be emphasised again, therefore, that subdural hxmatoma 
may follow an apparently trivial head injury in persons at all age periods ; that essen- 
tially its symptomatology is that of a spacc-occupying lesion, with a feature character- 
istic of hxmatoma : namely, a remarkable fluctuation in the course and severity of 
the symptoms 5 that owing to the frequently bilateral nature of the lesion the signs 
are apt to be difficult of localising interpretation ; and finally that in the presence of 
such a blurred picture a history of head injury some days, weeks or even months 
before the onset of symptoms should always give rise to the suspicion that a hxmatoma, 
and not a new groivth, may be present. 

There is almost invariably a latent period in the development of a subdural hasma- 
toma. This may N-ary from a matter of days to one of weeks or months. On the 
whole, it may be said that in young persons the latent period is apt to be shorter and 
the symptoms more severe and of more rapid evolution than is commonly the case 
in elderly subjects. In young subjects, too, there is usually no difficulty in obtaining 
a history of head injury, either a fall upon the head or a blow sustained at sport or 
in some other way. The initial symptom is usually headache, flunuating in intensity, 
apt to be most severe on awaking in the morning or on physical exertion. With the 
passage of days or weeks this becomes more severe and soon other symptoms are 
added to it. The patient has days on which he is drowsy. He may pass rapidly 
into stupor or even coma, emerging again to become almost normj. Transient 
accesses of diplopia with squint may be noted. Examination during a period of 
maximal symptoms may reveal a papillasdema, sometimes severe in rapidly developing 
cases. The plantar responses may, on one or both sides, be of the extensor type. 
There may be an inequality of tendon jerks on the two sides, the abdominal reflexes 
may be diminished on one or both sides. They may even be absent. Periods of 
mental confusion may also occur. In most instances there is no trace of blood in the 
cerebrospinal fluid. 

The fluctuation in the severity of the qrmptoms, the fugitive character of the 
physical signs and the generally downhill tendency of the illness, despite the fluctua- 
tions, are amongst the features whicli are characteristic of subdural hxmatoma and 
help to differentiate it from that of intracranial new growth. \Vhen the syndrome 
develops rapidly, it is more common to meet a marked slowing of the pulse than in 
new growth. 

Simple radiographic examination of the skull usually shows nothing more than 
marked displacement of the pbeal shadow to one side or laterally and downwards, 
but if the patient’s condition be not so critical as to forbid it, eramination after injec- 
tion of air into the theca {by the lumbar or cisternal route) reveals the outline of the 
hxmatoma and of the deformed cerebral hemisphere, while cerebral arteriography 
gives a striking and characteristic picture that is diagnostic. 

In all cases there is a great liatnUty to a rapid development of coma w'lth a fatal 
issue. Yet, the occasional finding at necropsy of what is clearly a subdural lixmatoma 
of very long standing, unsuspected during life, shoivs that from time to time the 
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sequence of events briefly reviewed above fails to develop. It must, however, be 
confessed that even in such cases it is highly probable that careful clinical examination 
and an awareness on the part of the examiner of the symptom-complex of hscimtoma 
might have made diagnosis possible during life. 

Treatment. — ^The features which should make clinical diagnosis possible have 
been described, brut in the absence of arteriography certainty can be obtained only 
by an exploratory operation. This consists in bilateral trephine holes and tapping 
of the subdural space, and if necessary in the turning down of osteoplastic flaps 
and the evacuation of the cyst when found. It is clear that treatment is essentiaUy 
surgical. 


THROMBOSIS OF CEREBRAL SINUSES AND VEINS 

Thrombosis of the cerebral sinuses or vrins may occur as a primary condition, 
or it may be secondary to infective processes spreading to the sinuses from condguous 
infected regions. 

.Etiology. — Primary thrombosis is a rare condition. It is said to affect the 
superior longitudinal sinus most commonly. It is more common in the first year of 
life than at any otlier period, when It may follow dbrrhaa, bronchitis or the conditions 
of exhaustion met with in tuberculous disease and in congenital syphilis, and it may 
follow acute diseases, such as measles, diphtheria, etc. It may also occur at any age, 
up to advanced old age, in die terminal stages of cancer, pulmonary tuberculosis 
and other chronic diseases. It occurs in die puerperium, the antecedent confinement 
usually having been quite norma), and similarly it may occur after abortion. 

The essential cause of secondary ihrombiMis is ^e advent of micro-orgatianis 
to the sinuses. The infection is often a mixed one, but the common organisms present 
are streptococcus, pneumococcus and Daeillus coU. The sinus may become infected 
as a part of a general pyteroia, or infection may spread directly through its wall from 
a focus of lo^ disease, most commonly from an extradural abscess due to ear disease 
or frontal sinusitis. In most cases, however, the sinus becomes infected from 3 
local spreading septic thrombosis of the veins which open into the sinus, from an 
infected spot at a distance. Thrombosis of sinuses may also occur from injury, as 
by bullet wounds and fractures of the skoU, and may also result from surgical pro- 
cedures in the region of the sinuses. 

In the condition known as oUtic hydrocepfialus (see p. J40+), a sterile mural clot 
or deposit of fibrin beginning in the lateral sinus above an infected middle ear extends 
into the superior longitudinal sinus, or spreading sterile dot may obstruct both lateral 
sinuses, and consequent interference with the absorption of cerebrospinal fluid gives 
rise to hydrocephalus. 

Pathology, — ^Thc affected sinus, if filled with clot, is distended and bulging, and 
feels to the touch as if it were injected with a solid mass. In many of the non-infected 
cases, however, the clot does not fill the sinus. This applies particularly to the 
superior longitudinal sinus, where there may be extensive mural clot with retention of 
a olood-cliannel. One or several veins draining mto the sinus may become obstructed 
and thrombosed, and in cases in which the sinus is filled with clot, all the veins entering 
it may suffer blockage and thrombosis. Thrombosis of a vein causes intense con- 
gestion of the convolutions which it drains, and a moderate degree of subarachnoid 
hieroorrhage due to rupture of the small tributary veins. The underling brain softens 
on its surface and, later, a saucer-shaped depression is left at the site. The cavernous 
and lateral sinuses do not drain the brain directly, and blocking of one of them does 
not cause so much cerebral disturbance as obstruction of the superior longitudinal 
sinus. Tlirombosis of the cavernous sinus may, however, extend to the ophthalmic 
veins and cause blindness, and at the same time the nerves which lie in its outer 
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wall — the third, the fourth, the ophthalmic division of the fifth and the sixth nerves — 
may be paralysed. 

In the infective forms, the dot ver^ quiddy breaks down into pus, and general 
pj'xmia results, or the spread of infection along a tributary vein may give rise to a 
cerebral abscess. 

Symptoms. — Many cases are infective and the clinical picture is greatly compli- 
cated by ( 1 ) the presence of infcctis-e disease in relation to the cranium, e.g. in the car ; 
and cspcdally by (2) the onset of pyamiia. The symptoms due to thrombosis of 
individual sinuses or of cerebral \-cm3 arc more easily recognised in the non-infective 
or primary’ cases. 

Superior longitudinal sinus . — ^This sinus has two functions : (1) it is a diannel 
into which drain the veins from the upper and medial surfaces of the cerebral hemi- 
spheres; and (2) by the Pacchionian Indies assodated with it, it forms part of the 
mcchanbm by which the cerebrospinal fluid is absorbed into the blood-stream. 
Complete obstruction of the sinus by a dot gives rise to (a) extensive bilateral venous 
thrombosis on the surface of the brain, wiiJi resulting spastic paraly'sis of the legs 
and upper arms, the hands and face being spared ; ana (6) increased intracranial 
pressure, and in most cases some degree of papilladema. In many cases, however, 
the clot docs not obstruct the sinus. Murat clot may obstruct one or more of the 
entering veins and thus pive rise to hemiplegia, whicli may or may not be ushered in 
by comMlsions; or again, bilateral paralytic phenomena of any degree may occur. 
1 nerc may be associated drowsiness or coma. On the otlicr hand, the veins may not 
be obstructed and the dot may be so situated as to interfere with the absorption of 
cerebrospinal fluid through tlie Pacchionian bodies; paralytic phenomena arc then 
absent, and the disturbance is limited to the manifestations of raised intracranial 
pressure— headaclics, papilladcma and, in some cases, vomiting. In otitic hydro- 
cephalus the symptoms of this group alone are present. 

Lateral rinur.— It is doubtful whether aseptic thrombosis of one lateral sinus gives 
rise to any symptoms, prorided the otlier one is of normal size and communication 
at the torcular is free. Since the superior longitudinal sinus usually turns into the 
right transverse sinus, obstruaion of the right lateral sinus may produce a moderate 
degree of bydroccplialus with headaches and papilla-dema. In most cases of lateral 
sinus thrombosis, however, the clot is infected and manifestations of pyarnia rapidly 
ensue. Meanwhile riie clot may extend into the jugular vein, and cause pain and 
stiffness in the side of the neck, and occasionally the thrombosed jugular vein may be 
fell beneath the anterior border of the stemo-mastoid as a tender solid cord. There 
may be tenderness and swelling oixf the region of the mastoid emissary vein, and the 
cervical lymph glands may be enlarged. If when Queckensiedt’s test is performed 
the jugular veins arc compressed separately, compression of the vein on the side of 
the obstructed sinus causes little or no rise in the manometer, whereas compression 
of the other gives a normal result. 

Cavernous sinus . — Thrombosis of thfa sinus is usually consequent upon septic 
spots or injuries on the face, sepsis in the frontal sinus or orbital cellulitis. Ordinarily 
the thromtms is infected. There is cedema of the orbit, with proptosis and cedema 
of the conjunctiva, forehead and face. Amblyopia, or blindness, is the rule, but the 
appearance of the fundus of the eye usually remains normal until the late stages. 
Paralysis of the ocular muscles and anasthcsia of the eye may also occur. The condi- 
tion usually becomes bilateral within a day or t\>x>. 

Diagnosis. — ^’Phis usually depends on the presence of some of the conditions 
with which sinus or venous thrombosis is known to be associated. The possibility 
of dot in the superior longitudinal sinus and related veins should always be con- 
sidered : (1) when any convulsive or paralytic phenomena comes on within a month 
of childbirth or abortion ; (2) when in an elderly or debilitated patient manifestations, 
which may indude alexia and visual disorientation, suggesting vascular lesions on 
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the two sides of the brain occur within a few days of each other; (3) wlicn signs of 
hydrocephalus appear in association wdth or soon after an attack of otitis mei’a, and 
there are no other indications of cerebral abscess and (4) when paralytic or conTuIsi\c 
phenomena occur soon after an injury near the vertex of the skull. 

Lateral sinus thrombosis ia amost exdosivcly associated with ear dlss^e, and 
its presence can usually be confirmed by Queckenstedt’s test Thrombosis cf die 
cavernous sinus presents such a characterisdc picture that if an exciting cai^ n 
present the diagnosis is seldom in doubt. 

Prognosis. — In the non-infective cases the prognosis as regards life is usaaQy 
good. The paralytic phenomena generally make great and often complete recover 
within a few weeks, but in the severe cases spasticity in the legs and upper arms may 
be left. Blindness or impairment of vision may follow cavernous sinus thrombosis. 
As to the infected cases the prognosis, formerly ominous, has been greatly improved 
by the introduction of the sulphonamide drugs and penidilin. Witii lateral sinus 
thrombosb, recovery usually follows prompt operation. 

Treatment — In the non.infcctive cases the first indication is to allay convulsions 
if present, and doses of soluble phenobarbitone up to gr. 3 at a time may be adminis- 
tered by intramuscular injection, or by mouth if that is possible. Anticoagulants 
may be employed to prevent the spread of thrombosis, but they should be used tvith 
full knowledge of the risk of toxic effects (see p. 847). For the paralytic phenomena, 
the treatment is identical with that of cases of cerebral arterial thrombosis. 

The infective cases should be treated immediately as cases of septicaemia, and if 
the local exciting conditions are likely to involve any collection of pus, such as an 
epidund abscess, appropriate prompt surgical measures should be taken. 


SYPHILIS OF THE CENTRAL NERVOUS 
SYSTEM 

Before the War of 1914-1918 syphilis was responsible for far more cases of organic 
Wftcvnus disease thaw wthec tingle factor, but during the l^t 40 yeara the inddene: 
of neurosyphilis in the United Ifingdom has shown a steady decline until it is now 
less than a tenth of what it formerly was. 

It is known that in many cases of sypbilb the meninges become infected rvith the 
syphilitic organism early in the seconda^ stage, but in most cases, espedally if ade- 
quately treated, this infection dies out wiibin a year or two. In a number of patients, 
however, it persists and may become ve^ resistant to treatment. After an intenvl, 
which is seldom less than 2 years, syphilitic disease of the meninges and of the blopd 
vesseb of the central nervous system, may give rise to symptoms, and in other in- 
stances, after an interval varying between 5 and 30 years, disease of the cerebral 
parenchyma may become manifest as general paralysis of the insane, or degeneration 
of fibres in the posterior nerve roots and spinal cord may give rise to tabes dorsalis. 

In menIngeM and vascular syphilis the lesions art composed of miliary gummata. 
They commence with the collection of spirocbstes in the spaces surrounding the 
small arteries, and this is followed by an inSanunatoiy reaction with ordema and the 
exudation of many lymphocytes ana pbsma cells around the small vessels. These 
cells may wander freely into the nervous tissues away from the vessels and may fo^ 
clumps, often containing giant cells, and these too arc miliary gummata. The initial 
periarteriolar inflammation is followed in many instances by invasion of the 'nhoie 
vessel wall (panarteritis), and often the most oinspicuous feature in such panarteritis 
is a proliferative endarteritis which may rise to thrombosis. 

The sequence of events in the primary degenerative processes in parenchymatous 
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sypHlis is less well kno^^’n and these processes are as yet xmexplained- In only one 
form of nervous syphilis, namely, general paral)’sis of the insane, is Treponema 
pallidum found in the parenchymatous dements of the central nervous system. 

In cases of nearosyphilis the Wassermann reaction is usually positive in the 
blood. The most frequent exceptions to thb are in cases of tabes dorsalis, in which 
disease the blood Wassermann reaction is negative in about 30 per cent, of cases- 
The cerebrospinal fluid in neurosyphilis shows typically a group of changes, 
comprising lymphocytosis, excess of albumin, and a positive Wassermann reaction. 
The Wassermann reaction may, however, be negative in the fluid when it is strongly 
positive in the blood and this combinaflon is amunonly met with in cerebral meningo- 
vascular syphilis. It is thus essential in all cases in which typhilis is a possible cause 
of central ner\’0U3 symptoms to exanune the Wassermann reaction both in the cerebro- 
spinal fluid and in the blood, since either may give a positive result when the other is 
negative. In some cases of neurosyphilis, particularly tabes, the cerebrospinal fluid 
is normal in every v.'ay. 


GENERAL PARALYSIS OF THE INSANE 

Synonym. — Dementia Paralytica ; General Paresis. 

Definition. — This is a progressive disease of the brain due to syphilis, causing 
mental and physical deterioration and finally dementia and paralj’sis. 

Etiology.— Infection with Treponema pallidum {Spirochata pallida) is the essen- 
tia] cause, and the disease usually begins benveen 8 and ZO years after infection. 
The incidence is much greater among males than among females, and the onset of 
the disease occurs most often between the ages of 30 and 50. It may appear in 
adolescence as the result of cong^tal infection. The incidence among syphilitics 
in general has been estimated as nigh as 5 pet cent., but among those who have been 
weU treated in the early stages the incidence U probably less than 1 per cent. It 
formerly represented about 10 per cent, of all cases of neurosyphilis and nearly a 
quarter of those treated as hospital in-patients. 

Pathology. — ^At necropsy the brain appears atrophia the sulci being ividened 
and the convolutions reduced in sire. These dianges are most pronounced over the 
anterior and middle portions of the hemispheres, but in some cases only the occipital 
poles escape. The meninges often show' considerable thickening and opacity, and 
the pia adheres firmly to the cortex. On section the cortex is found to be reduced in 
thickness. The ventricles are enlarged as a result of the atrophy of the brain substance, 
and their ependymal lining appears granular or “ frosted 

The essentii changes are in the ganglion cells of the cerebral cortex. Micro- 
scopical examination under the low power shows that many of these cells have dis- 
appeared and that those remaining are arranged irregularly. The celk are often 
shrunken, and their nuclei stain deeply. In association nith the neuromc damage 
there is a marked reaction of the glial cells and histiocytes (rod cells). The subpial 
lamina of glial tissue is increased. *1716 histiocytes proliferate and h^ettrophy and, 
when stained with Prussian blue, are found to contain iron in their cytoplasm — a 
pathognomonic finding. Many of the cortical blood vessels are surrounded fay a peri- 
vascular “ cuff ” of lymphocytes and plasma cells, and the vessels often show prolifera- 
tive changes in their endothelium. 

Treponema pallidum can be demonstrated in the nervous tissue. 

Symptoms. — For months before intellectual defect becomes apparent the patient 
has usuaDy shown some defect of emotional control. He has become excitable, 
moody, liable to outbursts of temper and easily moved to tears by music or the dnema. 
Ther^ter he begins to show a lack of concentration and persistence; he ceases to 
pursue his old interests and adopts new ones in rather rapid succession. At this 
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Stage he is “ full of ideas ”, but soon begins to show deficiency of judgment in apply, 
ing them, seeing only the great advantages of his schemes and forgetting his tj\sn 
limitadons. He assumes his ability to attan every wish, and this may lead to oat- 
bursts of wild extravagance. By this time he has become forgetful, inattendve to 
business and careless. Within a short 6me he has actual delusions concerning hij 
own capacity, and he may boast of his physical power, wealth or social position, 
but the classical delusions of grandeur are now a rarity. 

In many other cases the symptoms are merely those of simple dementia wKh 
gradual reduction of interests and of mental and physical activi^. The patient’s 
ability to perform his usual work is gradually Impaired, especially if it is of a reentsl 
character, and when calculation is involved his mistakes become frequent In alarge 
number of such cases the patients are depressed in the early stages, and the subse- 
quent delusions may be mdancholic or hypochondriacal. As die disease progresses, 
memory becomes more and more defective, excitability and acthity give way to 
apathy and lethargy, and delusions die out. The patient lies in his bed snowing little 
sign of mental activity, indifferent to his surroundings, incontinent and more or less 
paralysed. 

The first of the physical changes accompanying the mental deterioration is aliMSt 
always tremor. Usually, if not always, it begins by affecting the voice, giving it a 
vibrant emotional quality, but this change usually escapes notice. When, honever, 
the tongue, lim and cheeks become tremulous, the irregularity of articulation is 
pronounced. The typical tongue tremor is a backward and forward " trombone " 
movement of the organ, when the attempt is made to protrude it. Speech is often 
affected early. At first it is merely hesitant; later it becomes indistinct and iiregulat, 
syllables are omitted, interpolated or slurred, and the voice becomes feeble and Jaeb 
intonation. Utterance then becomes jerky, and consonants are slurred. Change* 
at a highec physiological level in the speech system also occur and cause elision of 
^llablcs Of of words, and attacks of aphasia are not uncommon. As the metsory 
fails, confusion arises in the construction of long sentences, proper names are for- 
gotten, the choice of adjectives and verbs becomes more and more limited, and the 
vocabulary diminishes until only interjections are left. Written language suffers in 
the same way, and may show defects of execution and of ideation before spoken speech 
is noticeably altered. Tremor becomes marked in the hands and other parts of the 
body and, because of the unsteadiness of the hand the ivriting deteriorates, and with 
tlie intellectual deterioration words ate often misspelt. 

Apart from tremor there are no physical signs that can be counted upon in the 
early stages. Pupillary abnormalities are very common, but they simply indicate 
central nervous syphilis and have probably been present for some time before the 
onset of general paralysis. TJie complete i^gyll Robertson phenomenon is not vey 
aimmon, but incomplete forms of it and inequality and irregnlarity of the pupib 
are usual. Signs of disturbance of the pyramidal system — extensor plantar rraexes 
and exaggeration of the tendon-jetiis — usually occur before long. If any of the 
tendon jerks are absent, as is not uncommon, it is because of the presence of an element 
of tabes dorsalis. Incontinence of urine often occurs early, but it is more often due 
to lack of attention than to any ftilurc of the sphincter reflexes. At a later sta^ 
control of both bladder and rectum is always lost. Sexual impotence is present in 
most cases for several years before mental symptoms appear, but in a few oi tire more 
acute cases the onset is accompanied or preceded by a phase of sexuil excitement. 

As the disease adv-ances, the paralytic features become more pronounced. In 
the so-called “ congestive attacks ”, henupl^la or monoplegia appears, with or 
without an initial Jacksonian fit. Recovery occurs in the course of a few days or 
weeks, but the limbs gradually become We^ 

Generalised epileptiform seizures are common and often aggravate the pr^ 
existing symptoms, and in a large proportion of cases death eventually occurs m 
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coma following a fit- In some cases convulsions are the first manifestation to attract 
attention. "When the patient is exanuned, however, it is usually found that he is 
already tremulous. Such cases are among riie most favourable for treatment, because 
the disease may he arrested before mental deterioration has become apparent- In- 
somnia is frequent in the prodromal period, but in the early stages sleep is often ex- 
cessive. Later, sleeplessness and motor restlessness are often troublesome symptoms. 

Tabo-paresis . — The condition known as tabo-paresis consists of a combination 
of certain features of general paralysis with certain features of tabes. The tnental 
symptoms are, as a rule, relativdy mild, tremor and the speech disturbances are 
moderate, the knee-jerks and ankle-jerks arc absent, and there is usually some sensory 
impairment of tabetic type and distribution; the pupil reactions are likely to be of 
the Argyll Robertson tiTJe, and optic atrophy may be present. A conriderable number 
of cases of nervous syphilis in which optic atrophy is the fest recognised feature 
develop as cases of tabo-paresis- 

Serolocical Reactions, — Provided the patient has not recently received anti- 
syphilitic treatment, his blood will almost certainly give a positive Wassermann 
reaction. A negative result, however, should not be accepted as conclusive evidence 
against the presence of general paralysis of the insane. The cerebrospinal fluid in 
an untreated case usually shows an increase in the number of white cells and in the 
protein content, with excess of globulin; the Wassermann reaction is invariably 
Strongly positive, and Lange's colloidal gold test almost always shows maxim^ 
changes in the first four or five tubes (paretic type of curve). 

Diagnosis.— The diagnosis depend on the combination of mental changes with 
typical changes in the cerebrospinal fluid. Tremor is almost invariably present, 
at any rate in the voice. In the complete absence of tremor, even when the fluid 
chan^ are typical, it may be doubted whether the condition present is general 
paraUVts of the insane and not one of the other forms of cerebral syphilitic disease. 
Cerebral meningo-vascular syphilis may cause mental deterioration and paralysis, 
but tremor is seldom prormnent, and the changes in the cerebrospinal fluid, especially 
the colloidal gold reaction, are likely to be somewhat less intense. 

In the absence of reliable examination of the cerebrospinal fluid or blood, the 
history of change in the patient’s character, <x>mbined with intellectual deterioration, 
impaired emotional control and tremor, is almost sufficient for the diagnosis. Com- 
monly the patient himself has little or no insight into his altered state, and may 
express his subjective sense of well-being and of intellectual acuity in glowing terms 
that arouse a -suspicion of the true state of afiaiis in the trained observer. The non- 
syphilitic conditions -which cause a siniflar gradual change are rare -with the exception 
of arteriosclerotic dementia. The latter usually occurs at a later age than general 
paralysis and is associated with less tremor. In general paralyris pupillary abnormali- 
ties are almost constant and slurring articulation soon becomes added to the tremor 
of the voice. 

In rare cases chrome alcoholism gives rise m an ** expansive ’* mental state and 
tremulousncss, which cannot with coMdcncc be distinguished from general patdysis 
without examination of the cerebrospinal fluid. With delirixim tremens visual 
hallucinations are a prominent symptom. Alzheimer's disease is a rare form of 
degeneration of the frontal lobes, which comes on in middle age and causes gradual 
mental deterioration associated vdth tremor. Pupillary abnormalities are absent (see 
p. 1630). In the absence of pupillary or other clinical signs of ner%*oUS sypb'Iis it 
may be impossible to distinguish the depressed form of general paralysis of the 
insane from other sutes of depression. In many cases the tremulousncss may suggest 
the correct diagnosis, but some tremor may al^ be seen In cases of depression with 
agitation due to other psychoses. NVhen a history cannot be obtained and the patient 
is in a maniacal or a hypomanic state, Uie difierentiation from other forms of mania 
may for a time be impossible. 
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Course and Prognosis. — The onset is usually insidious. The disease inav then 
progress steadily or in the early stages show exacerbations wlh maniacal outbunts. 
In the absence of effective treatment death usually occurs within 3 years, and in a 
large proportion of cases the duration is about 1 year. If convulsions are frequec^ 
the termination is likely to occur sooner, and acute cases ma^ run their course in a 
few weeks. Usually the disease is less acute in women than m men. 

The duration of tabo-paresis is generally a good deal longer than that of general 
paralysis, and in cases due to congenital infection the course is often prolonged. 

Treatment. — Prophylactic. — ^The eventual occurrence of general paralysis of 
the insane may be feared in any case in which 2 years or more after jiuecuon the 
lymphocytosis in the ttrebrospinal fluid is resistant to courses of anfl^hilitic treat- 
ment- Preventive treatment then consists in a course of penicillin injections as in 
the curative treatment of general paralysis. If the interval from the time of infection 
is as long as 5 years and the colloidal gold curve is of the pareffc type, such preventive 
treatment should not be delayed. 

Curative. — It is important that the physician in chaigc of a case of general 
paralysis should have clearly in mind both the possibilities and the limitations of 
treatmenL Cure consists of tuo distinct parts — the eradication of the syphilitic 
infection from the brain, and the restoration of normal cerebral function. The mc^ 
of treatment at our present disposal may accomplish the former and do not aim 
beyond that. The subsequent restoration of «rebral function depends on the re- 
covery of such cerebral tissue as b capable of rctovew, and we have as yet no means 
of influenemg the natural course of this process. This recovery continues over a 
period of about 2 years and atuins very different degrees sccording to the amouat 
of damage aleeady suffered fay the brain before the discise was arrested, the acuteoess 
or chrontchy of the inflammation and other factors. IVliile the corresponding tti 
recovery reaches a gratifying level in many patients in whom the disease is rewgnised 
and treatment begun reasonably early, there arc many others m whom it is never 
sufficient to restore the patient to a p^ition of social usefulness. 

For the eradication of the syphilitic infection from the brain, peniciUi& now pra- 
vidcs tlie metiiod of choice. As, however, this treatment is relatively new, some 
physicians still prefer to re-enforce it with a ^shortened) course of pyrrol therapy. 
*rhe penicilUn treatment consists of the administration of a minimum of 5 nullion 
Oxford units intramuscularly over a period of approximately 10 days ; and it is now 
usual to give about 10 million units, in a single course, or in two courses. Having 
begun with injections of 15,000 units or so three times in the course of the first day, 
it IS usual to proceed with doses of ibc order of 60,000 units every 3 hours until a 
total of 5 or 6 million units has been attained, i.e. 10 or 12 days more. Various methods 
of maintaining the concentration of penidllln in the blooa with less frequent injec- 
tions, e.g. one every 24 hours, arc on trial, but none has yet obtained general accept- 
ance. No pcmdllia is given inuathecally. During the course of peiucillin therapy 
a mixture containing iodide of potassium (gr. 20 or gr. 30 to the doscl and mercunc 
chloride solution (1 in 1000) (J to 1 drachm in each dose) should be giv en by mouu^ 
with the idea of aiding the absorption of gummatous elements in the brain ann 
meninges. 

It was discovered in 1917 that general paralysis could be arrested by malaria- and 
for the next 30 years benign tertian mala^^l; ^ -was used all over the world as a tiiera- 
p^tic meastire. The patient was allowed to have from 6 to 12 rigors according to 
nis physical state and then the malaria was stopped by quinine or mepacrine. 
treatment was mostly carried out in spedal hospitals or clinics, with expert medical 
nursing suff, and under such conditions the mortality (from the disease and from the 
malaria) during the stage of active treatment was of the order of 10 per cent, but 
under less favourable conditions it was much higher. 

When it was established that the pymxia was the actual curative agent, various 
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more easily controlled methods of producing it were developed, the most successful 
of which was the heating of the body in a suitable cabinet by electrical “ short waves 

After any successful treatment dinical improvement is very gradual. The first 
clinical effects are the reduction of tremor and of excitability, and an improvement in 
the patient’s memory and alertness. During the next few months, improvement in 
favourable cases is pronounced, but 2 years elapse before the full effect is obtained. 
Changes in the cerebrospinal fluid with one important exception, are equally gradual. 
Within a few weeks of the end of successful treatment the number of cells in the 
cerebrospinal iiuid falls to near the normal level (3 per c.mm.), indicating the cessation 
of active inflammation in the central nervous system, but the other abnormalities in 
the fluid show, for the time being, little change. The Wassermann reaction of the 
fluid usually dies out in the course of a j'carorso, but the paretic colloidal gold curve 
may persist for several years, and its presence is not to be regarded as a sign of syphilitic 
activity. If treatment has not been successful in eradicating the infection, the first 
sign of relapse is an increase in the number of cells in the cerebrospinal fluid and 
such increase will almost invariably be observable by the end of 6 months ; conse- 
quently, if at the end of 6 months the cerebrospinal fluid contains more than four 
cells per c.mm., a further course of treatment should be given. 

The effect of modem therapy is to arrest the active disease, and the clinical r^ults 
depend chiefly on the degree of mental deterioration that had occurred before treat- 
ment was instituted. The most satisfactory cases are those in which convulsions or 
other acute phenomena have brought the patient under care before mental impair- 
ment has become obvious. However, patients with mental symptoms of short ciura- 
tion often do well. In cases of slower evolution, with evident mental impairment, 
arrest of the disease may leave the patient incapable of useful mental work and unfit 
to hold any position of responsibili^. 

In occasional cases cerebral degenerative changes of a non-specific character occur 
in later life and give rise to a secondary dementia. 


CEREBRAL SYPHILIS 

Synonym.— Cerebral Meningo-Vascular Syphilis. 

Definition. — In most of the cases to wWch the term “ cerebral syphilis ” is 
applied the chief inridence of the syphilitic process is upon the meninges and blood 
vessels, the bmin being affected in a less degree and by secondary processes. Actual 
syphilis of the brain is uncommon. It occurs, however, in two forms ; (1) Gumma 
of the brain, and (2) a diffuse gummatous infiltration throughout the cerebral hemi- 
spheres or even in the cerebellum, the meninges always being involved to some 
extent. 

Etiology. — Cerebral syphilis (as distinct from general paralysis of the insane) 
occurs in about 4 per cent, of all persons who acquire syphilis. The onset of symp- 
toms is commonest from 1 to 5 years after infection, but it may be as early as 2 or 3 
months or as late as 30 or 40 years. Charactcristic^y, the patients are young men, 
but a “ stroke ” due to syphilitic vascular disease may occur at any age and at any 
interval after infection. 

Pathology. — Both the meninges and the cerebral blood vessels are always affected, 
but the degree of involvement of each is subject to great variation. When the disease 
falls chiefly upon the meninges it most frequently causes a diffuse, subacute or chronic, 
gummatous leptomeningitis at the base of the brain. Less often it affects the cover- 
ings over the convex surface of the brain, and if so it is usually more intense over the 
frontd and parietal lobes than over Ae occipital and temporal. In severe cases a 
gelatinous exudate fills the subarachnoid space and extends along the vessels and nerves. 
Later, the newly formed tissue organises and forms sclerosed gummata. Hydrocephalus 
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may result. Many symptoms of cerebral syphilis arc caused indirectly and 
result from hydrocephalus or vascular disturbances. In rare instances syphilitic 
infection gives rise to an acute diffuse meningitis indistinguishable without special 
tests from other kinds of acute meningitis (sec p. 1461). 

In cases where the main incidence falls upon the blood vessels, the arteries at 
the base of the brain, forming the dtcle of Willis or arising from it, together wi^ 
their branches, are most often attadccd. To tJie naked eye they show irregularities 
in size, due to thickening of their walls in circumscribed areas. Proliferation of the 
intima, u^ether with a round-celled infiltratton of the outer coats — endarterids 
obliterans — is the characteristic microscopical change. In smaller arteries within 
the brain or on its surface the same changes occur, and these vessels, as well as thov 
at the base, may be compressed or invaded by disease beginning in the meninges. 
In each case their lumen is narrowed or obliterated, thrombosis occurs readily sad 
softening results in parts from which the blood supply is cut off. Obliterative changes 
also occur in the veins and perivascular spaces, and lead to further impairment oi 
the nutrition of the brain. 

Gumma of the brain is rare. When present it arises from the meninges and may 
be multiple, and the convexity of the hemisphere in the motor region is the site of 
election. A gumma may spread so as to involve the overlying bone. 

Symptoms. — The symptoms of basal meningitis are partly general and partly 
local from involvement of some of the cranial nerves. The general symptoms are 
headache, lethargy and impairment of intellect and memoiy. The headacne is deep 
seated and severe. The lethargy is variable and may pass oSf for a time or may deepen 
into stupor. Any one or several of the cranial nerves may be paralj’sed. Ocular 
symptoms are rarely absent, pupillary changes being the rule and external ocular 

f iaUies common. Mild papillcedema is also common and optic atrophy may occur 
n one or both eyes. A 8;^ptom presumably due to involvement of the hypothalamus 
or of the pituitary is obesity. Diabetes insipidus sometimes occurs. 

^Vhtn the meningitis is distributed chUBy over the convexity of the cerebral 
hemispheres there may be long periods of intermittent headache, which is acute and 
usually situated near the vertex of the skull and the skull may be tender. In severe 
cases convulsions are common; they are most frequently generalised epilcptifoini 
fits, but Jacksonian attacks are not uncommon and arc usual in the more chronic 
cases. Attacks of aphasia may occur. In all the more severe cases some mental im- 
pairment is the rule, usually simple dementia, but there may be mild delusions and 
emotional instability is common. 

^Vhen the blood vessels are predominantly affected premonitory symptoms often 
occur before there is any severe “stroke”. TTiese consist of transitory weakness 
of one arm or other part of the body or of local twitching. Headaches are common. 
Hemiplegia is the usual syndrome which supervenes, and in some of these cases it 
is of the most severe type. In addition to the paralysis and spasticity there may ^ 
sensory loss in the affected limbs and complete or partial nemianopia. Aphasia 
usually accompanies right-sided hemiplegia. The Wassermann reaction is usually 
strongly positive in the blood. 

Diagnosis. — This depends largely on the discovery of a positive Wassermann 
reaction. It is usually positive in the blood but in many cases it is negative in the 
cerebrospinal fluid. Pupillary abnormalities may be of great help in suggesting 
syphilis as a cause, but me pwsibilHy of a tumour in the mid-brain must be borne 
in mind. The Argyll Robertson pupil in its pure form is not common in cerebral 
meningo-vascular syphilis. 

Ja^onian epilepsy or fits of any kind in patients — particularly male parients 
between 24 and 25 — are suggestive of syphilitic meningitis or gumma, even though 
these are not now the commonest cause of such symptoms. T^is applies particularly 
if the attad« are of a peculiar character, such as an attack of automatism and amnesia. 
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^ Fluctuation in the symptoms is one of the features of the disease, and in the 
milder cases the patients may be well for months at a time. 

Prognosis. — ^\Vith antisyphilitlc treatment a large measure of recovery is the rule 
hut some mental impairment, headaches and occasional fits are common residual 
phenomena- Signs of hydrocephalus may persist in some degree. Hemiplegia may 
respond to amisyphilitic treatment, but in the majority of cases it is litUc affected. 

Treatment. — Prophylactic. — If syphilis has been contracted, it should be thor- 
oughly treated in its early stages. When the Wassennann reaction of the blood has 
been rendered negative, the test should be repeated once a year for the first 5 years 
and then every 2 years. The cerebrospinal fluid should be erarained after the blood 
has been rendered negative, but an interval of 2 or 3 months should be allowed 
between the end of a course of treatment and the lumbar puncture. If the cerebro- 
spinal fluid then gives a positive reaction, treatment should be continued and the 
fluid should be examined as before, 3 months after the end of the course of treatmenL 
Curative. — As soon as the diagnosis is made, and in very acute cases even before 
it is established, antisyphilitic treatment should be begxm, with potassium iodide and 
mercury by the mou^, and within a day or two a course of penicillin as described 
for general paralj’sis of the insane (p. 1458) should be started. The potassium iodide 
and mercury can be combined in the following mixture : potassium iodide, gr. 10 
to 20; solution of mercuric chloride, mim. 30 to 60; arsenical solution, mins. 2j; 
chloroform water, fl. oz. h This should be taken wth as much water as desired 
three times a day after food, but is not to be taken when the stomach is empty. If 
either dyspepsia or diarrhsa occurs, the mixture should be stopped for a time aod 
replaced by one containing bismuth carbonate, gr. 15, instead of the solution of 
mercuric chloride. 


ACUTE SYPHILITIC MENINGITIS 

This is a rare condition, almost confined to young men. It occurs usually within 
a year or two of infection and has even been associated with the secondary rash. A 
peculiar feature is that acute syphilWc meningitis or a condition closely resembling 
it {raeningo-recidive aigu) may occur during a course of arsenical injections, and 
there is some reason to believe that in such instances the treatment is a precipitating 
factor. 

Symptoms. — ^Thc clinical picture is indistinguishable frorn that of other kinds 
of acute meningitis. Headache is intense, the temperature may rise to 1 02“ or 1 03“ F., 
the patient is delirious and may have maniacal outbursts, and stiffness of the neck is 
present, but Kemig’s sign is not usually pronounced. The optic disks may be blurred 
and slightly swollen. The condition of the pupils is not usually of diagnostic value. 
The tendon and plantar reflexes are variable, as in other kinds of acute meningitis. 
The cerebrospinal fluid may contain tOOO or 1500 ceils per cubic miHemctre, of 
which as many as 30 per cent, or even more may be pol>'morphonucIcar. The Wasser- 
mann reaction is strongly positive both in the cerebrospinal fluid and in the blood. 

Treatment.— With the administration of potassium iodide and mercury by the 
mouth, and the injection of small doses (10, (wO to 15,000 umts) of penicillin intra- 
muscularly at 6-hourly intervals, the fever and delirium quickly subside and the 
headache abates. Treatment must then be pursued on the same Imes as for other 
forms of meningo-vascular syphilis. Good recovery is the rule, but some mental 
impairment is often left. 


TABES DORSALIS 

Synonym, — Locomotor Ataxia. t 

Definition.— This is a disease of syphilitic origin characterised cUnically by ataxia 
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of the lower limbs in walking and by numerous other signs, and pathologically by 
degeneration of the posterior coiurons of Ac spmal cord.^ 

Etiology. — Syphilis is the essential factor in causation. Little is known of tbc 
contribulory factors which determine Ac occurrence of tabes dorsalis in some persons 
\rith sypiiilis and not in others. Males are affected a good deal more frequently than 
females. The onset is usually between the ages of 30 and 45 years, and usually 
between 5 and 15 years after infection. It may occur in both husband and wife— 

“ conjugal tabes It also occurs, not vc^ rarely, as a result of congenital syphilis 
and Aeti appears in adolescence or early adult life. 

Tabes dorsalis was once the commonest form of ncurosyphilis, but its frequence 
has shotvn a marked decline in recent years. 

PaAoIoCT* — ^Thc most evident morbid change Is degeneration in the posterior 
columns of 3ie spinal cord. It is, however, generally believed Aat Ais is not prumiy 
but results from disease affecting the fibres, of wluch these columns are composed, 
before they enter the cord. These fibres and oAcr fibres of Ae posterior spinal roots 
are most probably affected by syphilitic toxins, either where Ae nerves pass through 
the meninges or where the roots enter Ae spinal cord. As a secondary Aange the 
neuroglia around the degenerated fibres increases in amount and density. Hence the 
characteristic feature in secuons of Ae cord in tabes is shrinkage and sclerosis of the 
posteriorcolumns. Thesclerosis ustiaUyappcafSearlicstrn thcpostero-laterslcolamns 
of the lower lumbar and upper sacral regions, but in advanced cases when the dorsal 
and cervical sensory roots are also affected the posterior columns arc sclerosed through- 
out. In advanced cases Ae endogenous tracts of the posterior columns show degenera- 
tion, and in same the afferent tracts in Ae lateral columns are also affected. In sddi- 
tton, Acre is often a subpial or marginal degeneration practically all round Ae cord 
at many levels. 

Atrophy of the optic nerves commonly occurs, and seems to be the result of a 
combined interstitial gummatous inflammation and primary degeneration of the 
nerve-fibres. The ocular palsies of tabes are probably mainly due to gummatoas 
meningitis but there may be a degeneration of Ae nerve cells in the nudeus of the 
third nerve. v 

Symptoms. — Few diseases cause so many different symptoms. The most com- 
mon features are: (i) “lightning paw (li^ objective disturbances of sensation; 

a loss of tendon-reflexes; (iv) ataxia; (v) disturbance of pupillary reflexes, espcc* 
/ Ae Argyll Robertson pupm and (vi) impairment of bladder control. Less frequent 
are : (vii) visceral “ crises ”, i.t. acute disturbances of function of certain viscera, 
of which gastric crises arc the most common, but rectaJ, vesical and laryngeal crises 
also occur ; (vdii) atrophy of Ae optic nerves ; (ix) tropliic changes— (o) Charcot’s 
disease of j'omts, (6) perforating ulcers of the skin and (c) a genei^ trophic effect 
which renders the patients thin. 

The usual syndrome is essentially that of degeneration of Ae posterior spinal 
nerv’e-roots, or of the corresponding nerve-cells in the posterior root gatiglia and, in 
fact, of Ae afferent elements of Ae nervous system in many parts of the body. 

Sensory Disturbances. — Svijtcuve. — Lightning pains are usually the first ^p- 
tom — sudden intense stabbing pains which seem to shoot into parts of the lower 
limbs. They occur at irregular intervab and usually in bouts, vary greatly in severity, 
and are often mistaken for “ rheumiUsm “ or “ neuritis These psuns merit the 
closest attention. They are rarely absent, they often precede oAer symptoms by 
5 or 10 or more years, and most important of all, they possess peculiar features which 
render Aem paAognomomc of tabes and allow the diagnosis to be made in a syphilitic 
subject on their presence alone. AlAough Aey are rarely absent, careful interrogation 
may be needed to disclose Aem. To Ae question, “ Have you any pains ? ’’ the 
patient may answer “ No If then he is asked if he has rheumatism, he will often 
answer “ Yes ", and proceed to give an acoiunt of characteristic tabetic pains of 
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Several years’ duration.^ In other cases the patient mentions his pains, but their 
st^ificance escapes notice because it is thought that they are too slight to be tabetic 
pains. It must be made clear at once, therefore, that the pecuiianty of the pains in 
tabes does not lie in their Severi^V for ^ejf vary from a trifling sensation of discomfort 
to almost mtolcrable agony, but m their distribution, in their direction of propagation, 
and especially in their arrangement in tim e. 

As a rule they come on in attacks, to which single momentary pains are repeated 
at intervals of a fetv seconds or minutes for several hours, the whole bout lasting several 
days or weeks. Between tlie attacks there may be long intervals of complete freedom 
from pain. The pains are felt most often in the lower limbs, but any part may be 
affected. They may be referred to the skin, to the muscles or to the bones. They 
arc very common in the bony prominences around the knee and on the foot. The 
dirertion of radiation varies. In some the pain seems to shoot up or down a limb, 
but in a larger number it seems to strike the limb vertically as if a sharp object were 
piercing it from without. Some patients experience both kinds of pains. The onset 
of each pain is always sudden. If it is severe the patient may cry out, and if it over- 
takes him whilst ivaUdng he is forced to stop. The duration of each pain is usually 
momentary, but sometimes it lasts a second or two and fades away gradually. 

Other pains with characters which are not peculiar to tabes arc common. They 
are described as aching, burning or gnawing pains. Like the lightning pains, they 
alter \vith changes in the weather and are usually attributed to rheumatism. Other 
common subjective sensory symptoms are ** pins and needles " in the extremities, 
a feeling of walking on a soft substance, and of constriction around the trunk or 
limbs. ^ More important than these, because it often appears very early, is hyper- 
asthesia of the trunk, especially in its lower part. Light touches or applications of 
w*ater at certain temperatures are almost unbearable. In cervical tabes sensory disturb- 
ances occur first in, and are more severe in, the anns. 

Objeetioe.^ln association with the foregoing subjective disturbances, objective 
impairment of pain appreciation develops. For some unknown reason this impair- 
ment (hypalgesia) has a strongly selective incidence, the areas at first affected being 
as follows : (i) a band across the chest ; (H) over the lower halves of the shins ; (iii; 
on the nose and (iv) on the ulnar borders of the forearms. As the disease advances, 
the areas thus affected extend, and eventually pain appreciation may be impaired 
over the whole surface of the body. Deep pain appreciation becomes similarly 
affected, 

RETLEXES.— Simultaneously with the involvement of the pain fibre^ or very soon 
after%%’ards, the flbres which subserve reflex activities are affected, with consequent 
gradual interruption of the reflex arcs. The ankle-jerks and knee-jerks disappear. 
Iajss of the ankle-jerks is an early sign in tabes, and often precedes loss of the knee- 
jerks by many years. The tendon reflexes in the upper limbs are lost early in cervical 
tabes, and are frequenOf absent in cases of the ordinary type. The triceps jerk is 
usually the first to go. The skin reflexes arc often exaggerated^ to a degree rarely 
met with in other diseases. This is best seen on the abdomen, and is usually associated 
with byperasthesia to touch and temperature. The plantar reflex is usually normal. 
It is sometimes absent when sensory loss on the soles is severe, and in cases where 
sclerosis of the pyramidal tract exists as a complication of tabes the response is 
“extensor”. 

KYPOTONiA. — ^Muscle tone, which is a reflex function, gradually becomes affected 
too, and in any established case passive movement of the lower limbs reveals deflmte 
hypotonia. The decrease in the tone of the muscles is often well nwrked at_a time 
when lightning pains are the only symptom of tabes, and loss of skin sensation the 
only other manifestation. It is shown by flaccidity of the muscles, and fay an abnormal 
range of active and passive movement of the limbs. The leg can often be raised to 
an angle of 100“ from the horizontal, ■mth the knee extended, whereas a normal 
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person cannot raise it more than 60®, and excessive range of dorsiflexion of the foot 
13 often a striking sign. In extreme cases the legs can be made to cndrclc the neck, 
the body can be flexed so that the bead touches the bed between the knees, and the 
patient is able to imitate the tricks of the “ double-jointed ” man. 

ATAXU. — ^At 3 slightly later stage the coarser fibres in the posterior roots which 
are concerned with sense of position suffer In the same way as the pain and rrfw 
fibres. The patient then becomes unable to appreciate exactly the position of his 
extremities. As a rule, the lower limbs are affected first ana most. The patient 
becomes unable to direct the movements of his feet exactly, and fails to maintain Ms 
centre of gravity in the right position relative to them with ^e result that he beeemts 
unsteady. The trouble is first noticed when co-ordinated movements have to be 
performed without the aid of vision, as when the patient is washing his face in the 
morning. This disability is partly overcome for a tune by separating tire feet so tliat 
the patient stands and walks on a tride base; he watches the ground and b much 
more unsteady with his eyes closed or in the dark. IVhen standing with hb feet 
together he is more unsteady with his eyes closed than with his eyes open (Romberg’s 
sign). As the loss of sense of position advances and at the same time the controlling 
influence of muscle tone Is lost, movements of the lower limbs become very ine|ular. 
In walking, the feet are raised too high and ate brought down with irre^b^ foKti 
often too violently, so that the gait becomes stamping. The steps are of inegular 
length. The patient staggers from side to side and may fall Eventually walking may 
become impossible. The same inco-otdination of movement occurs in the upper 
limbs but usually in less degree. The patient becomes unable to direct the move- 
ment of lus hands and fingers exactly without watching them, later he becorota 
clumsy, and eventually maybecome unable to feed himself. _ _ ^ 

SPniNCTER mouBLES. — These are the result of lowering of pain sensibility ui the 
bladder which is the afferent element in the reflex of micturition. An increased 
distension of the bladder becomes essential before the act can be started and this 
fails before the bladder is completely emptied, and residual urine is present iir slowly 
increasing quantity. Though this causes little or no inconvenience to the patient at 
first, it often leads to cystitb and renal complications. Later, difficulty in starting 
micturition and nocturnal incontinence are common. Acute retention of urine b 
sometimes the symptom which first brings the patient under observation, butretenuon 
at any stage of the disease may be attnbutable to enlargement of tire prostate, and 
removal of the latter may give complete relief. Sexual desire and power are usually 
lost early in the course of the disease. 

OCULAR DISTURBANCES. — \Vhile imnifestatjons referable to spinal-root dbturbances 
are developing, certain others arise in the areas supplied by the cranial nenTS. The 
most important are abnormalllies in the reactions, size and outline of the pupils, and 
pupillary disturbances of some kind are often the first signs of the malady. The 
Argyll Robertson pupil ia the most characteristic abnormality, but it is not common 
in Its pure form, namely, a very small pupil, which reacu normally to convcrgetia 
but not at all to light, and does not dilate folly under the influence of a my^dc 
(see p. 1343, 1466j. Absence of tlie light reaction in one or both pupils, with or 
without retention of the convergence reaction, is usual, and atrophic changes in the 
irides are very common. 

The size of the pupils varies greatly in different cases. Most often they are small, 
but pupils of moderate size are common, and sometimes they are widely dibted, 
though this is very exceptional and u usually associated with optic atrophy. It “ 
not unusual to see pupils which, when contracted to accommodation, are not much 
larger than the bead of a pin, but the ** pin-point ” pupik are rare. Inequality of 
the pupils or irregularity in their outline is present in most cases. In old tabetiff 
in whom the disease has been present for very many years the pupils may be found 
wholly inactive both to light and on convergence. Partial biuteral ptosis usually 
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comes on at a later stage, and it is compensated for by elevation of the eyebrow's. 
In addition there are a general flabbinessof the fadal musculature and a greyish pallor 
of the skin. All these features combine to gire the patient a somewhat distinctive 
fadal appearance— the tabetic fades. 

Optic atrophy . — Syphilitic optic atrophy is an important complication and occurs 
wth such frequency that it is often callca tabetic optic atrophy. It has been estimated 
tliat it is found in about one case in ten. It may be the first indication of neuro- 
sy-philis. The peripheral portion of the visual field is lost first, and charts of the 
fields at this stage have a most irregular outline. Central vision is the last to fail, 
and as long as it persists the impairment of sight may escape notice. The most acute 
cases proceed to complete blindness in 2 montla, but the slow cases take many years 
or remain unilateral. The atrophy is primary, that is, it is not preceded by papill- 
mdema. The disk becomes white and flat, and is sharply outlined. Cases of tabes 
which begin with optic atrophy do not, as a rule, develop much ataxia, but they often 
dm’clop mental disturbances and become cases of tabo-parcsis. 

viSCEHSL C3USES. — Occasionally attacks of intractable vomiting occur, Mch lasting 
a few days, and during this lime the patient “ cannot keep anything down The 
vomiting may be associated witli epigastric pain, but more often there is merely 
discomfort. Tabetic pains in the back are commonly associated with or precede the 
crisis. "Wlien the attack is over, the patient is quickly well again, but such attacks 
continue to occur at intervals of montfw or weeks. They often take place before other 
symptoms of tabes dorsalis have attracted attention, and llie vomiting is not infre- 
quently attributed to intestinal obstruction, or to perforation of the stomach, with 
the result that laparotomy is performed. Hecta! crises consist of painful and pro- 
longed tenesmus; vesical crises of se\'ere dysuria and laryngeal crises of prolonged 
spasm of the larytuc causing stridor, oiugh and dyspnsa. 

Trophic ctUNGts. — Chirrcol'i diteast of joints . — In some cases, usually those of 
a very chronic type, severe disease leading eventually to articubr disorEanisation, 
occurs in one or tn-o joints. The first sign is usually rapid swelUne in and around a 
joint, with eflusion and cedema. The effusion, in slight cases, subsides slowly and 
the joint recovers, but more often the enlargement os followed by destruction of the 
cartilages, wasting of the ends of the bones, peilaiticulat ncNv-bone formation and 
destruction of the ligaments. The joint becom<^ disorganised, the range of move- 
ment is increased and crepitations of startling coarseness are heard and felt when 
the part is handled. The characteristic feature is the complete absence of pain. 
Dislocations occur readily, especially at the hip, and the presence of an arthropathy 
may be first revealed by the occurrence of a pathological fracture of the neck of the 
femur. The diseased joint sometimes becomes infected, most frequently in the foot. 
The joints most often attacked, and in order of frequency are : knee, hip, ankle, 
small joints of the hands and feet, the spine, shoulder and elbow. 

Charcot’s disease of joints is very frequently associated with negative Wassermann 
reactions, both in the blood and the cerebrospinal fluid. In one instance in wliich 
the blood and cerebrospinal fluid gave negative results, fluid aspirated from the 
affected joint gave a strongly positive reaction. 

In certain tabetic patients changes occur in some of the bones, so that they break 
with a small degree of violence. 

Perforating ulcers of the skin . — Trophic changes in the skin give rise to chronic 
ulcers, usually on the sole of the foot, whidi gradually increase in depth until the 
foot may be perforated. These ulcers, like the other trophic disturbances of tabes, 
are usu^y painless. 

Tabetics tend to get thin, and a slow loss of weight is an early sign. If there is 
any tendency for the weight to increase, a paretic clement is almost ccrttunly present. 
Manifestations of syphilis in other organs ate rare in the course of the disease, with 
the exception of aortitis, whicli occasionally occurs. 
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Diagnosis. — ^Tabes dorsalis is diagnosed by its clinical features. Examiiatioa 
of the Wood and cerebrospinal fluid may not provide any evidence of syphilis; the 
Wassermann reaction is negative in one or the other in about 30 per cent, of cases 
and completely negative in both in about 15 per cent. The diagnosis rests on ; 
f I) lightning pains ; (21 characteristic sensory sl^ ; (3) the Argyll Robertson pupil 
jn one or borii eyes ; (4) absence of one or both aMle- or knee-jerks, or a definite 
diminution in one of them and (5) cAudence of syphilis. 

Parents rarely seek advice undl the clinical oiaiufestadona are fairly •well estab- 
lished, unless their early pains are severe or gastric crises occur. Even then it is 
neatly always found that the pupils ate abnonnal, the ankle-jerks are absent, and 
bypalgesia is present over some of the characteristic areas. The knee-jerks may still 
be present and even normal, but this should not interfere tvitb the diagnosis if the 
ankle-jerks arc absent 

Disseminated sclerosis often causes ataxia in the gait and may even in rare instaaces 
cause absence of the ankle-jcrks, but signs of involvement of the pyramidal tract ire 
usually definite, the light reflex of the pupil is retained, and superndal senso^ loss, 
if any, has not the distribution and the selective character that are typical of tabes 
dorsalis. 

Friedreich’s stam is distinguished from tabes by the presence of pyranudal tract 
si^, dysarthria, nj-stagraus, pes cavus and usually some degree of scoliosis. JuvenDe 
tabes is the most likely to be mistaken for Friedreich's disease. 

The effects of cereloeUar ataxia are usually pronounced in the upper limbs and in 
the articulation as well as in the gait, the pupils are not affected, the tendon-jerks, 
though possibly diminished, are not absent, and there is no sensory loss, and no 
sphincter disturbance. Decause of these features the differential diagnosis from tabes 
is usually easy. 

Peripheral neuritis causes loss of tendon-jerks and diminished sensation over me 
peripheral parts of the limbs, and frequently causes ataxia, but there is usually also 
a loss of power in the extremities and possibly wasting, there is no sensory lo ss oo 
the chest and nose, the pupils are not affected, and in many cases the calves are very 
tender Instead of being insensitive to pressure as they are in tabes. 

Subacute combined degeneration of the cord associated wth pemidous anserrua 
gives rise to ataxia, and loss of the ankle-jerks and knee-jerks, but the plantar reflexo 
are extensor, and Ae blood picture is that of pemidous anieinia, although the aimnia 
may not be pronounced. 

There are two groups of cases between which the diagnosis is cspcdally difficolh 
and, in an Individual case, may be impossible. On the one hand, there is a group of 
cases of mild tabes occurring in adults but due to congenital infection, in which the 
blood-Wassermann reaction is negative and the cerebrospinal fluid is completely 
normal ; and on the other, the group of non-syphilitic eases described by Foster- 
Moore and by Adie in whi^ the patients have “ tonic ” or ” pseudo-Argyli Robert- 
son " pupils and absent tendon-jerks (see p. 1344). In the fonner group the Qpicai 
patient is undersized and of poor physique. He comes under observation, as a rule, 
for some symptom which is not tabetic, fits being a frequent presenting feature; 
one or both pupils may be of true Argyll Robertson type and probably irregular m 
outline ; and lightning pains, mild bladder trouble, or some other feature of tabes 
may be present. A family history of syphilis may be obtained. The typical padwt 
in the other group is of normal physical development. The pupillary abnormality 
is probably bmited to one eye, and the patient may be able to give a history of its 
onset. The irides look healthy. Apart from the abnormal pupil and some absent 
tendon-jerks the patient presents none of the multitudinous signs of tabes, and there 
is no history of syphilis in the family or in the individual. 

Gjurse and Prognosis. — In roost instances tab^ dorsalis is wcU established 
before some senous symptom brings the patient under observation. For this reason 
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it is usually impossible to determine the seqimnce and duration of the signs that are 
found, but if the onset of lightning pains and of ataxia are taken as landmarks, an 
idea of the extreme variability of the course of tabes in different cases will be obtained. 
In many patients the dbeasc remains starionary in an early stage and causes no dis- 
ability. In a larger number, however, inco-ordmation appears after a pre-ataxic stage 
of 10 or 20 years. Some become ataxic withia 5 years of the onset of pains, a few 
within a year. Once ataria appears its rate of increase varies wthin wide limits. It 
may be so rapid that w'alking becomes impossible in a few w’eeks ; it often increases 
very slowly, and only interferes seriously Avith walldng after several years ; while 
in a large number periods of increase alternate with long periods in which the symptom 
is either stationary or undergoes temporary amelioration. 

The course of the other symptoms is equally variable. In general, irritative 
phenomenon — pains and crises — tend to diminish ; while the manifestations of de- 
struction of afferent fibres — diminished sensation, %potonia, etc. — increase. Ocular 
palsies arc frequently of short duration, and bladder and recta! symptoms are often 
temporary. It is impossible to foretell how any given case will progress, but there 
seems to be some connection between the period which has elapsed since syphilis 
was contracted and the rate of evolution of the disease — the longer the former the 
more benign the course. If the symptoms have increased slowly in the past, the future 
course is likely to be slow, whereas cases of rapid onset often progress rapidly. When 
optic atrophy occurs, blindness usually results eventually, and a proportion of these 
cases develop general paralysis of the insane. 

The prognosis as to life is variable. Most tabetics die of iotercurrent maladies 
or of some cardio-vascular complication. In many cases, as the result of efficient 
treatment, the malady undcigocs arrest, and the patient may never become ataxic 
or grossly disabled. Such arrest rrvay also be found in benign cases in persons who 
have at no time had any antisyphilitic treatment. Conversely, treatment is not 
alivay'S successful, and tabetics who have been rigorously treated may become pro- 
gressively disabled. On the whole, the prognosis as to both working capacity and 
Ufe is best in those cases in which the bladder can be kept free from infection. 

Treatment. — PRorimACTic. — ^This is on exactly the sme lines as the preventive 
treatment of ncurosyphiiis in general. The diminution in the incidence of tabes 
dorsalis suggests that the present methods of treating syphilis in its early stages arc 
much more effective in preventing tabes dorsalis than in preventing other forms of 
neurosyphilis, 

SFECinc. — When tabes dorsalis is associated with a positive Wassermann reaction 
in the blood or in the cerebrospinal fluid, the specific treatment is the same as that 
described for generd paralysis. Pyrexial treatment by short-wave therapy (but not 
by malaria) may occasionally be advisable, either because of persistent severe hghtning 
pains or of abnormalities in the cerebrospinal fluid which are not abolished by re- 
peated courses of penidllin. 

When the Wassermann reaction is negative in the blood and cerebrospinal fluid, 
it is sometimes diflicult to judge how much antisyphilitic treatment should be given, 
and the decision must depend on the dinical indications of activi^ of the disease. 
Lightning pains show that the disease is active. E\'en after all clinical evidence of 
activity has ceased, it is well to give the patient three or four times a year a month’s 
course of a mixture of potassium iodide and liquor hydrarg. perchlor. 

TREATMENT OF SYMPTOMS. — Pains . — ^Thcsc may be relieved with aspirin and other 
analgesic drugs. Morphine shoidd not be employed. A course of antisTOhilitie 
treatment usually reduces or stops the pains for a Jong time. Exposure to cold some- 
times seems to precipitate or aggravate pains and should be avoided, as far as possible. 
In severe and intractable cases the operation of spino-thalamic cordotomy is justified. 

Aiaxia.~Tlds can be greatly diminished in many patients by a course of Frenkel’s 
exercises. Just as a normal person by practice and effort can learn to perform feat« 
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of balance and muscular co-ordination x?hlch are impossible for one untrained, so 
the tabetic by concentrating his attention on his movements can be taught to make 
greater use of his remaining powers, and the results of re-educative treatment are 
often astonishing. In the more aevere cases and when the patient is confined to 
bed, Frenkel’s bed exercises should be employed. Constant supervision of the re- 
educative exercises is essential, and the treatment should begin in an institution or 
under the supervision of a skilled attendant. 

Bladder disturbances . — ^\Vhen there is any difficulty in passing water a mixture 
containing 5 minims of liq. strychnin® thrice daily wifi be found useful. When the 
bladder is imperfectly emptied the use of catheter should not be delayed. Only 
too often neglect of this matter leads to death from pyelo-nephritis. It is well to re- 
member that serious infections may run a painless course ana their presence must be 
sought for even when pain is absent. Thu entails an examination of ll\e urine from 
time to time for evidence of inflammation in the urinary tract. If pus-cells are present 
in the urine, chemotherapy should be tried, and if this is unsuccessful, the bladder 
should be irrigated daily until the urine ^comes normal. True incontinence of 
urine is often diminished by 5 minim doses of tincture of belladonna thnee daily, 
or by the use of the following pill : R E^otin {Bonjean) gr. 1, Ext. Belladonn. gr. J. 
Ft. ril. Sig. i t.d.s.p.c. 

Crises . — Gastric crises, like the pains, are very resistant to treatment. The follow- 
ing should be tried : Tinch. chlof. et morph, co- rnin, 10 to IS, bismuth carb. ct. IS; 
Ac. hy^drocyan. dil. min. 5, aq. ad fl. oz. i. Ft- mist. sig. One tablespoonful to be 
taken in water every 3 or 4 hours. Ephedrine, p. i or gr. i may also afford reliu, 
and may be given aftemaiely with the mixture. The use of moipnine is not jiMtSfied. 
Rectal crises are sometimes relieved by small doses of grey powder xvith opium or 
pulv. ipecac, et opii. The lower bowel should be emptied daily by cDcmata. In 
mild cases with morning diatrhofa an enema or a supposito^ should be used before 
the first evacuation. Thereafter the patient should try to resist the desire to defseate, 
which soon passes away, and with a little training this troublesome symptom can 
usually be overcome, laryngeal crises though very alarming arc practically never 
fatal. They are usually relieved at once by an inhalation of nitrite of amyl. 

Optic alropAy.-— As soon as syphilitic optic atrophy is recognised cnereeric anti- 
syphuitic treatment is urgently called for, and for tnis condition particularly the u« 
of penicillin has largely superseded other measures. No time should be 
instituting penidllm therapy, but it should be started cautiously with doses of 10,000 
to 15,000 units at 6-hourly intervals during the first day, and unless the case is an 
acute one, should be preceded for a day or two by the administration of potassnOT 
iodide and mercury by mouth, as described for general paralysis of tlie insane. 'Wc 
dosage of penicillin should be increased rapidly to at least half a million units daUy, 
and a total of 10 million units should be givco, mercury and potassium iodide being 
continued meanwhile and for some weeks afterwards. In acute cases, and esperi^y 
when one eye is already blind, sympathectomy by excision of the stellate ganglion 
has been used for the purpose of increasing the circulation to the optic nerve on 
better side. Previously malarial tteatment was commonly used and some autiioridw 
still prefer to use this or some other pyrexia] treatment as well as penidlHn, but it is 
doubtful wliether this is of additional benefit and the results obtained by various 
observers with peruciltin alone arc mudi better than those which preceded the intro- 
duction of this remedy. 

After such a course of treatment the deterioration of vision is usually retarded 
and in favourable cases is arrested, but the patient must be kept under close super- 
vision and any exacerbation of bis visual ^mptoms should be regarded as a call for 
further treatment on the same lines as before. If the Wassermann reaction remains 
positive in the blood, the older antisyphilttic remedies may be employed, but arsen- 
icab should be used judiciously and doses of 0 6 g. of neoarsphenamine should not 
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be exceeded ; tryparsamide should not be given because of its toxic effect on the 
optic nerve fibres. 

Charcot's joints . — As soon as this condition is discovered, the patient should be 
put to rest, the joint immobilised, and those measures used which tend to reliev'e the 
cedema and the effusion into the joint ; and if occasion demands, the joint should be 
aspirated, ^^^ten the joint becomes dry it should be rested for a long period. Arthro- 
desis is the most satisfactory treatment for the knee joint. In the case of the hip 
joint a satisfactory result is obtained with a caliper. 

Perforating uhers . — ^These should be curetted and dressed with a paste of Iodine 
and starch. 


OTHER FORMS OF SPINAL SYPHILIS 


ACUTE TRANSVERSE MYELITIS 

This condition is notv fortunately rare in England. The patients are almost in- 
variably males between the ages of 30 and 45, and the malady usually arises within 
a few years of infection, but it may come on at any rime. 

Over one or two segments of the spinal cord there is intense infiltration with 
small round cells and red cells and there may be small areas of softening. The 
surrounding meninges show similar local infiltration. 

The 5)7nptoms are identical irith those of acute transverse myelitis due to other 
causes (see p. 1542) and the xtiologtcal diagnosis depends on the discovery of evidence 
of syphilis. As the onset is usually within a few years of the first infection the pupils 
are usually normal or not affected in any characteristic way : a history of syphilis 
is often obtainable : the IVassermann reaction is positive in the blood or cerebro- 
spinal fluid and usually in both. 

Treatment udth penicillin should be instituted carefully in all cases without 
waiting for the results of laboratory tests, and when the presence of syphilis is con- 
firmed, it is probably helpful to add mercury and potassium iodide to the treatment 
(sec p. 1461). A course of ten million units of penicillin is sufficient to eliminate the 
infection, but much of the damage to the spinal cord is of a permanent nature. 

The first sign of recovery is usually some return to muscular tone in the lower 
limbs and this is followed by the development of extensor plantar and of withdrawal 
reflexes. Recovery of pow’er and sensation continues slowly over many months but 
usually remains very incomplete. 

ERB’s syphilitic SPASTIC PARAPLEGIA 

This is a slowly developing condition which comes on many years after syphilitic 
infection. The spinal cord shows degeneration of the pyramidal tracts and some 
marginal degeneration involving particularly the direct cerebellar tracts. 

Spasticity of the lower limbs becomes pronounced with corresponding weakness 
and typical reflex abnormalities. Sensory changes, if any, are slight, but vesical 
disturbances are the rule. Pupillary abnormalities may or may not be present 


PACHYMENINGITIS HYPERTROPIIICA CERVICALIS 
In rare cases the dura mater in the tsrvical region undergo^ a great gummatous 
and subsequently fibrous thideening, and the arachnoid and pia also become thick- 
ened and fused with it. The new tissue compresses the nerve roots, and weakness, 
wasting and sensory loss gradually develop in the arms. After a time the spinal cord 
is compressed and spastic paraplegia results. 
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SYPHILITIC AMYOTROPHY 

This closely resembles idiopathic progressive muscular atrophy (see Progressive 
Muscular Atrophy, p. 1554). 

The spinal cord shows degeneration of the anterior horn cells, most pronovmad 
in the cervical region, and also some syphilitic changes in the meninges and blood 
vessels. 

The pupillary changes suggestive of ncurosyphilis arc absent in roost of the cases. 
The muscular atrophy usually begins in the upper limbs, and, as a rule, the tendon 
jerks in the affected limbs are absent ; the lower limbs may be normal, or may become 
spastic, or show w^ting, or may merely lose their tendon jerks, but in some cases 
the ^vasting muscles retain their tendon jerks. Not infrequently there is some sensory 
loss of the tabetic type, and vesical disturbances arc common. 

The course may be steadily progressive, but in recent cases it is usually arrested 
by antisyphilitic treatment In others the condition may remain stationaty for beg 
periods. 

Treatment. — For all lunds of spinal syphilis the antisypliilltic treatment is the 
same as that described for general paralysis of the insane, ana it should be controlled 
in the same way by examination or the cerebrospinal fluid. 


SUBACUTE AND CHRONIC SYPHILITIC MYELITIS 
Synonym. — Subacute and Chronic Spinal Syphilis. 


Etiology.— The less acute forms may appear vritJun the same a«e period and 
at the same interval after infection as the more acute, but on the whole they appear 

on. 

Pathology.— The meninges become adherent and considerably thickened. They 
are infiltrated with anull round cells, espcdally round tlieir vessels. Bimilat infilQa* 
tion is found round the vessels in the cord and along the septa. Changes in the 
nervous elements in the cord are usually limited to degeneration of fibres round the 
periphery. 

Symptoms. — After a period of pain in the back, lasting weeks or months, tbw 
is 3 gradual development of spastic paraplegia. The latter may at first be variable. 
In most cases bladder control ts impaired, and thb may be the first symptom. There 
are usually some objective^ senso^ disturbances in the lower limbs, but they are 
generally slight in comparison with the motor disturbances and may involve omy 
certain qualities of sensation, e.g. appreriarion of temperature, or of vibration, or 
sense of position in the toes. Evidence of tabes dorsalis may Ijc present, in whim 
case the wiee-jerks and ankle^jerks may be absent, and the degree of spasticity i* 
likely to be slight. 

Syphilitic meningitis may affect the cauda equina. In that event it give 
a flaccid weakness of the parts below the knees, and weakness or paralysis of the 
vesical and anal sphincters. Some sensory Joss may be found over the characteristic 
ixea. < 10 . djA hiJWncka., arui tckwaudi. 


Diagnosis. — In the cases which occur within 5 years or so of infection the Wasscr- 
rm reaction will almost certainly be positive in the blood or in the cerebfosplori 


fluid or in both. In those which develop many years after infection the Wasserman® 
reactions may be negative. Pupillary abnonnalities suggestive of ncurosyphilis, and 


sensory loss of the tabetic type on the chest, arms and nose are likely to be 
presenL 

Course and Prognosis. — ^The former is very variable. Some cases show con- 
siderable remissions and aggravations ; others a fairly steady deterioration. The rate 
of increase of paralysis may be very slow, or may lead to complete incapadty in a 
few weeks or months. Eventually urinary infection and bed-sores may develop. 
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Antisyphililic measures arrest the disease and usually bring about a fair degree of 
recovery. 

Treatment. — This is the same as for other forms of spinal syphilis, together 
with spedal precautions for the bladder weakness {see under Tabes) and symptomatic 
treatment of the paraplegia. 

SPINAL VASCOLAR STPHILIS 

In rare cases the sj-mptoms indicate that the chief incidence of the syphilitic 
disease is on the blood vessels of the spinal cord (see also Acute Sj^hilitic Transverse 
Myelitis on p. 1469). 

Thrombosis of a segmental branch of the anterior spinal artery gives rise to 
sudden paral^is of the muscles of one side deriving their nerve supply from the same 
segment of the cord, e.g, paralysis of the deltoid and scapular muscles, and weakness 
of the triceps braefui muscle when the fifth cervical segment is affected. Similar 
paralysis in the opposite corresponding limb ma^ occur within a few days. If the 
main anterior spinal artery becomes thrombosed m the cervical region, there is com- 
plete paralj*3is of both upper limbs with the exception of the hands. Either at once 
or %vithin a few days sensory loss to pain and temperature appears in the arms. The 
muscles ^'ll•aste, and the dinical picture resembles that of syringomyelia. The tracts 
of the cord are little affected, and abnormal signs in the lower limbs are absent or 
slight. The Wassermann reaction is likely to be strongly positive in the blood, but 
may be negative in the cerebrospinal fluid. 

At necropsy softening or cavitation within the cervical enlargement is found. 

The treatment is the same as that of other forms of mcningo-vascular syphilis. 

CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 

Affections of the nen'ous system are mudi less frequent in congenital syphilis 
than in the acquired disease. \^ewed broadly, the pathological changes and the 
clinical manifestations are the same in both. Kegardmg the £rst, meningitis, end- 
arteritis and gummata are common to both forms ; but while softening from arterial 
disease is characteristic of acquired syphiUs, cortical cell atrophy and subsequent sclerosis 
are prominent features in congenita! cases. As for the symptoms, mental defects, 
with convulsions and spastic weakness of the limbs, are typied of congenital syphilis 
in contrast to the hemiplegias and monoplegias, with or wthout convulsions, which 
occur in the acquired form. It is noteworthy that the combination of obvious visceral 
and integumental lesions, with parenchymatous degeneration of the nervous tissue, 
is very common in the congenitiu, but not in the acquired disease. 

Symptoms. — ^Many syphilitic infants suffer from convtilsions during the first 2 
years of life and in many cases these are given as the cause of death. In those who 
survive, fits may continue or they may begin again towards the end of childhood, 
the latter being more common. The ms in some cases have all the aspects of idio- 
pathic epilepsy, and may continue throughout life without the addition of any symp- 
toms suggestive of local brain disease. In another group, c»nniIsions are followed 
by symptoms of hemiplegia or of spastic diplegia. The same defects may appear 
apart from convulsions. Hydrocepliwus devdops in some cases. 

Mental impairment is one of the commoa features of the disease. Idiocy is rare. 
More often tlie defect is first noticed between the ages of 5 and 15 years. The child 
may merely cease to learn, and retain any acquirements he possesses, or he may lose 
his memory and become slowly demented. 

"Vision is often defective as a sequel of atrophy of the optic nerve or of choroido- 
retlnitis or simply of interstitial keratitis, and bilateral d^fness is not uncommon. 
Affections of the remaining cranial nerves are rare. 
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Juvenile general paralysis appears most often between the ages of 10 and 17 
years. It has been seen as early as the e^hth, and as late as the thirtieth year. Ib 
some cases it results from congenital syphilis, in others from syphilis acquired ic 
infanCT or in childhood. The jmysical signs are the same as m the adult form. The 
mental symptoms, as might he expected, differ from those in adults, when mentil 
decay sets m before the appearance of the instincts and passions which form the 
content of the delusions in older patients. A boy of 12, tor example, is not likely 
to have delusions regarding his weauh or his mtellcctual capacity or his sexual powen, 
although he may well have grandiose Ideas concerning his physical strength. Optic 
atrophy is very common in juvenile cases, and as In adults, signs of tabes arc prfscot 
iii many cases. 

Juvenile tabes presents the same features as in adults. It is, however, very un- 
common in its pure form because most cases begin with optic atrophy and go on to 
tabo-paresis. It is important to remember that in rare irrstances, tabes in an adult 
owes its origin to congenital s}rphilts or to syphilis acquired in infancy. In such 
cases the blood and cerebrospinal fluid arc usually normal. 

The diagnosis of congenital syphilis of the nervous system rarely causes any 
difficulty, as the patients almost invariably present some of the stigmata of their 
malady. 

One or more courses of penicillin should be given until the cell-content of the 
cerebrospinal fluid becomes and remains normal and thereafter treatment by mercury 
should be carried on, but the results sre often disappointing. 


THE DEMYELINATING DISEASES 

DISSEMINATED SCLEROSIS 

Synonyms. — Multiple Sclerosis; Insular Sclerosb. 

ffitiology.r— Mt« intracranial new-g-jovitbs and cettbtal vascular disease, iw- 
seminated sderosis is probably the commonest incapacitating disease of the nervous 
system havine displaced, in this country at least, S)philis of the nervous system. 
It has its highest incidence in northern Europe, is less common in North Amena 
and relatively rare among the white population of the Southern hemisphere. 

Cases have been recorded in which the disease was first noticed after acute lU- 
nessea, such as scarlet fever, influenza and rheumatism ; but it is probable that these 
simply made more prominent a condition already present. Febrile illnessES are 
usually followed by increase in the symptoms, and many patients with disseminated 
sclerosb relate that they became much worse after an attack of influenza. Itt the great 
majority of the cases there b nothing in the family or personal history to whi(^ the 
dbease can be attributed. In one instance, confinnecl by examination after (Ikw, 
it attacked a mother and her child, and a few similar cases, as welt as the affection 
of several members of a family, or of a htnisehold, have been recorded. 

The onset is roost frequent between the ages of 16 and 30, the sexes being affected 
equally. It b rare for the disease to be^n after the age of 5S. 

The cause is still wholly unknown. There b no sure evidence that any of the 
demyelinating diseases of the nervous system are directly due to the action of a Htnble 
virus. The signs of inflammatory reaction in this disease are compatible with the 
view that it is infective in origin, but it may be added that it behaves like no known 
infective disease. 

Pathology. — ^The disease has been described by Nageotte and Riche _as “an 
affection constituted by multiple iidlanuDatoiy foci, varying greatly in sbe anj 
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number, disseminated irreguiarly throughout the length of the cerebrospinal axis. 
The chief features of these foa are (i) their aharp outline, (it) their irregular and 
capricious shape, (iii) the fact that th^ do not interrupt the axis cylinders, which 
arc only dcmycHnatcd and defonned as they traverse the focus. Hence the absence 
of ^S'a^lc^'an deccneration. The abundance of neuroglia in the fod justifies the 
name sclerosis «4iich has been mven to the process. 

These fod ore dsible on naxed-eye examination, the fresh ones as grcjdsh trans- 
lucent patches, the older ones as greyish or pinkish shrunken areas. Grey and white 
matter arc both affected, the foci having some predilection for the walls of the ventricles. 
The fod bear no necessary relation to blood vessels. 

Under the microscope the older patches arc found to contain proliferated neuro- 
glia and ncn’c fibres which have lost tljdr myelin sheaths. The axis cylinders in the 
sderosed areas escape destruction for a long time. For this reason secondary degenera- 
tions do not occur in the spinal tracts, and sections of the cord bct%vcen lesions at 
different levels present norma! appearances. Ganglion cells are also spared ; hence 
wasting of the musdes supplieu by the affected segments is not a feature of the 
disease. In recent patches, ctdema is present, wiOi infiltration by I^phocytes, 
plasma cells and compound granular corpusdes around the blood vessels, cspedally 
in the adventitial sheath of the veins. It is highly probable that tliesc inflammatory 
changes represent the Iniriai lesion, and that the alterations in the nen'cs and in the 
neuroglia are secondary to them. 

Symptoms^In the early stages the axis-cylinders in the diseased areas are not 
interrupted completely, but suffer partial and temporary impairment, which alters 
in intensity with ilie severity of suscular and other inilammatory changes in the 
tissues around them. Moreover, as the infiammatJon subsides in one patch a new 
one develops and produces a different set of symptoms. Hence it is not surprising 
that the earliest symptoms are often slight and fleeting, or that they may first appear 
now in one part ana now in another. In spite of this, however, certain symptoms 
and physical signs appear with remarkable regularity and render disseminated sclerosis, 
in the more advanced stages at least, one of the most distinctive and most easily 
recognised diseases of the nervous system. 

It IS remarkable that thougfi the dcmycfinaling lesions, which are often of con- 
siderable sire, occur a^v^vhere in the central nervous sy'stem and commonly involve 
the fillet, the lateral fillet, the spinothalamic paths and the peripheral neurones in 
their intcrmcdullary course and the visual path, yet anything but the most transient 
loss of function seldom occurs in connection wth these systems. On the odrer hand, 
the phylogcnctically newer sptems — the pyramidal paths and the proprioceptive 
sj^tem commonly suffer permanent damage. The optic nerve is a common site for 
the dcv'clopment of an area of the disease. This may be situated anyvvherc between 
the globe and the optic chiasma and produce the very characteristic picture of acute 
unilateral retrobulbar neuritis. 

Motor Symptoms. —Weakness in the lower limbs is the symptom for which 
many patients first seek relief. Beginning with a feeling of heaviness or stiffness in 
one or both limbs, the weakness, which may be limited at first to one group of muscles, 
increases, in some umformly, in a large number with remissions or with periods of 
apparent recovery, until at last, after a time which varies from a few weeks to many 
years, it ends in severe spastic paraplegia. The physical signs are those of pyramid^ 
lesions in general — increased tone in the musdes and exaggeration of the tendon 
reflexes, diminution or loss of the abdomind and cremasteric reflexes and Babinski’s 
plantar response. They are of extreme importance, for some or all of them may be 
present when the patient’s complaints are Rbll trivial, and they are found so constantly 
m all stages of the disease that the dbgoods of dbsemioatea sclerosis is rarely made 
in their absence. 

The paralysis can often be distinguished from that of other pyramidal affections 

47 
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by the variations in its severity from time to time, and by the occurrence of remissiorj 
or of apparent recovery, the improvement sometimes lasting for weeks or months, 
and, in rare cases, for many years. In most cases, moreover, examination will revel 
some other sign — nystagmus, intention tremor, or pallor of the disk — which betraji 
the cause of the paralysis. In one large group of cases, particularly common when 
the disease begins after the age of 3S, the symptoms are those of a steadily increasiag 
spastic paraplegia without remissions and wi^out any indication, either in the physicri 
signs or in the history of extra-pyramidal disease. The gait may be but slightly altered, 
even when the tendon reflexes are greatly exaggerated and the plantar responses are 
“ extensor Later, it becomes spastic or spastic and ataxic. Sometimes ataxy 
makes walking very difficult, when the power m the limbs is only slightly impairesi. 
In the arms there is often loss of power associated with exaggeration of the tendon 
reflexes. In some cases the arms are affected before the lower limbs, when astereog- 
nosls and loss of sense of position from a lesion in the course of the onrrespoading 
posterior column of the cord produce one of the commonest of the early symptoms— 
the ’* useless arm 

Tremor. — The characteristic tremor in the arms appears on voluntary movement 
only, and increases in rate and amplitude as the goal is approached. For these ^on$ 
it is called intention, volitional or terminal tremor. It is sought for by causing the 
patient to touch his nose with the rip of one finger. In its minimal form the trmor 
appears as two or three jerky movements of the finger just as the goal ts atteiaed, 
or the finger reaches the nose without any abnormal movement and Uven osdtls^ 
so that it slips away from the nose again or depresses it several times before cemmg 
to rest. The tremor may be noticed first in writing or in perfonmng other delicate 
movements, such as threading a needle. Later, the rate and amplitude of the move- 
ments increase, and the tremor, although atUl greatest at the end, appears ^l”*®**^ 
soon as a voluntary movement begins. In advanced cases h prevents all userm 
movements, and the patient is unable to do anything for himself. The anns are 
affected earliest and most often, but nodding of the head is common, and any psrt 
of the body may be affected. Beside intention ttemor, other types of inco-ot^ttoa 
of the limbs are occasionally seen, such as those characteristic of lesions of the optic 
thalamus or of the mid-brain or of the cerebellum. . . . 

SisraoRY Symptoms.— S iift/eclfoe. — Numbness and tingling in the extremities and 
alterations in the sensation of various parts arc common complaints. They are often 
transient, and may be the only symptoms during the premonitory' period. 
pains are rare, but many patients complain of stiffness or of aching in the hmbs and 
in the back. Occasionally intense neuralgic pain of trigeminal nerve distribution rt 
found. . . 

Objective . — Severe cutaneous sensory loss is not common, but careful exammaUoo 
will often reveal areas of skin in which sensation is impaired. Occasionally the loss 
is severe, and may show so sharp an upper level as to suggest the presence of a spiUf 
tumour. In many cases the sense of position and passive movements in the lunhsj^ 
seriously affected, in others loss of vibration sense is the only sensory sign. An isolatm 
loss of me last named, in the l^s, is a phenomenon of diagnostic important. Lixe 
the other signs, the sensory disturbances often show* considerable vanations in extent 
and degree at different exaimnarions. 

OciriAR Symptoms. — ^Attacks of double vision are frequent, and highly character- 
istic of the disease. Close interrogation, awiidiDg the leading question if 
will often elicit an account of these attaclu when the patient has not mentioned thOT 
at first, either because he has forgotten ^em, or because it does not occur to him 
that a symptom so remote or so transient can have any bearing on his present trouble. 
This diplopia is of the highest importance, because it is often the sole complaint 
when the patient seeks advice for the first rime, and because its presence, or a history 
thereof, is often the deciding factor in the diagnosis of early cases with spiim symptoms. 
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Double vision in a young person should alwaj-s arouse the suspicion of disseminated 
sclerosis, and if it is associated with dgns of pyramidal tract disease, the combination 
makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst complaining of 
double wsion it is unusual to detect any limitation in the range of the ocular move- 
ments. Ptosis is rare- 

Nystagmus is present in more than half the cases, but not so frequently as an early 
sign. It is usually fine, rapid and horizontal, appearing only when the eyes are 
directed to the side. In some cases the eyes oscillate constantly whatever their posi- 
tion. Except in rare cases, there is no apparent movement of objects, even when the 
oscillations are of wide range. 

Visual faslure. — Diminution of vistial acuity due to lesions in the optic nerves — 
retrobulbar neuritis — occurs sooner or later in many cases. It may precede all other 
symptoms by a period of several years. As in the case of the other symptoms, it is 
subject to exacerbations and periods of improvement. A young healthy person com- 
plains of rapidly increasing mistiness of vision, usually in one eye, sometimes in both 
or in one after the other, reaching its maximum in a few hours or days ; this is often 
preceded or accompanied by pain about the orbit, ivhich is increased on moving the 
eye. In the common unilateral case the signs arc those of a lesion in one optic nerve ; 
the pupil on the affected side is la^er th^ its fellow ; its direct reaction to light is 
impaired, but it contracts well conscnsually. Tests with a small object, preferably 
coloured, reveal a central scotoma. At the onset the disk is usually normal, but in 
a few instances the inflammation reaches the nerve head, in which event the disk is 
blurred and swollen. Later the disk may be pale or normal. Rapid improvement of 
vision is the rule. Special tests may reveal a persbtent slight loss of visual acuity, 
and a partial central scotoma or, very rarely, a complete central scotoma. Subsequent 
acute attacks are common. In some cases the onset of visual failure is gradual. 
Usually the defect is slight, but it may be serious, although complete blindness never 
occurs. In these cases the disk is pale, especially in its temporal portion, and the 
field shows a central scotoma or narrowing at the periphery. 

Mental SmstPTOMS. — Defective memory and slight impairment of intellectual 
power are common. Some of the patients arc morose and subject to fits of depression, 
but the majority are surprisingly cheerful, and do not seem to suffer ment^y even 
when their physical state is most pitiable. This unjustified cheerfulness is called 
"euphoria*. In many cases there is considerable loss of emotional control, and 
ready laughter or weeping is fairly common. Alore often there is merely a tendency 
to laugh at trivial things. 

Sphincter Disturbances. — These troubles arise from interference with the long 
paths in the spinal cord by which volition^ consent and inhibition are held upon the 
act of micturition. Therefore, lack of control in the form of hesitancy and predpit^‘7 
arc common, and retention may occur. In rare cases, control over the rectal sphincter 
is lost. 

Other Symptoms. — Deafness, giddiness and tinnitus, sometimes with repeated 
vomiting, are common. Epileptiform convulsions are rare. In most instances the 
distribution of the signs will indicate that the lesions are multiple ; but sometimes, 
although the patches are numerous, the signs are those of a single lesion, say of the 
internal capsule, of the mid-brain or of the cerebellum. 

Cerebrospinal Fluid. — In many cases, even when the disease is in an active 
phase, the fluid is normal. In others there may be a moderate increase in protein, 
not usually more than 80 mg. per cent and a lymphocytic pleocytosis of JO to 30 
per c.mra. The Lange ojlloidaf gold test b negative in about half the cases. In the 
other half the test is positive ana may be of the luetic or paretic type. The latter 
variety may be strongly marked, and when occurring in association with a negative 
Wassermann reaction b very suggestive of disseminated sclerosb. 
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Diagnosis. — ^The combination of spastic weakness of the legs witii “ Charcot's 
triad ” of symptoms — namely, intention tremor, nystagmus and scanning speech— 
which is 60 widely and so erroneously t^arded as characteristic of the disease and 
as necessary to its recognition, is rarely seen except in the later stages of disseminated 
sclerosis. As this malady usually presents itself to us in its initial stages, when h 
may and should be diagnosed, it commonly consists in a group of signs of invoke- 
ment of the pjTamidal tracts : namely, increased tendon jerks, Bablnski plantar 
responses, absent abdominal reflexes, a little weakness of dorsiflexion of one or both 
feet, possibly also some weakness of flexion of the proximal segments of the lower 
limbs, and usually a degree of impairment, or loss, of vibration sense over the malleolL 
In many cases, this is all u e can find, but in an othcnvisc healthy young adult, it is 
a syndrome more likely to be due to disseminated sclerosis than to any other patho- 
logical process. 

Perhaps there may be confirmatory fcigns, such as a little nystagmus, slight inten- 
tion tremor or sensory ataxy of an arm ; it may be pallor of the temporal half of one 
or of both disks — a pathognomonic sign. If some or all of these signs have, as it 
were, been arrived at after such a fluctuating course as we have seen to be so tjpicsl 
of most cases of disseminated sclerosis, then diagnosis can be no longer in doubt, 
and it is comparatively seldom that pathological examinations of blood or cerebro- 
spinal fluid are really riecessary for this end. 

When, after some years, the disease is fully tlevelimcd it still retains its indiritlu- 
aliw. The patient is commonly euphoric, there is frequently tremor of the head, 
and sometimes of the whole body, when the patient tries to stand or wlk. The arms 
are unsteady, the legs spastic and weak— ^metimes showing a tenden^^ to pass Into 
the condition of *' paraplegia in flexion There 5 j little sphincter control kfii but 
cutaneous sensibility is commonly almost or quite intact. 

At whatever stage disseminated sclerosis comes under observation, a careful 
enquiry into the history of the illness Is important, and to elicit this requites a know- 
ledge of the natural history of this dbease as it has been outlined here. 

Disseminated sclerosis has to be diagnosed from various diseases, of whitii we 
will coiuider the following : 

Hysteria. — The serious mistake of attributing the early symptoms of this relendc^ 
disease to hysteria can be avoided by the taking of an accurate history combined 
with a careful examination of the nervous system. Pallor of the disk, absence of the 
abdominal reflexes, or a distinct difference between them at corresponding points on 
opposite sides, unequal exaggeration of one or more of the tendon reflexes when 
compared with their fellows, an extensor plantar response on one or both sides — 
any one of tlicse signs alone would render a diagnosis of hysteria untenable. 

Compression of the cord. — When the signs in disseminated sclerosis are purely 
spinal, the diagnosis from spinal tumour presents real difficulties. The first may be 
mistaken for the latter, when the paralysis increases steadily without remissions and 
b associated with sensory loss extending upwards to a definite level, while the reverse 
error may be made when the symptoms caused by a tumour are purely motor, or 
vary in intensity, or are asaodated with nystagmus. 

Friedreich's ataxia . — ^This may be suggested by the presence of ataxy in a young 

f iatient with disseminate sclerosis. The distinction can be made at once, for in the 
sttcr disease the tendon reflexes in the lower limbs are exaggerated, whereas they *te 
lost early in Friedreich’s disease. 

.Subacute cemhined degeneration of the cord. — In the rare cases where disseminated 
sclerosis has its onset in middle-aged subjects, the combination of manifestations 
indicative of involvement of the posterior and lateral columns of the cord together 
with the presence of paraesihesia may closely simulate subacute combined degenera- 
tion. Investigation of the blood for changes of pernicious ansmia and of the gastric 
juice for free HCl. will usually render ihe differential diagnosis certain. 
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Spinal syphilis may also produce a paraplegia of ^Tiriable onset which may be 
associated with evidence of scattered lestona elsewhere in the nervous system. An 
examination of the blood and spinal fluid mil usually clear up any doubt. 

Cervical spondylosis in middle-aged and elderly subjects may give rise to a fluctuat- 
ing lesion of the cervical cord which is very apt to be misdiagnosed as disseminated 
sclerosis. 

Course and Prognosis. — Despite the remarkable fluctuations which may mark 
its course, the disease ultimately disables the sufferer and is the cause of his death. 
Nevertheless, it is important to remember that after the initial outbreak of symptoms, 
some patients regain normal physical capacity, lose all abnormal physical signs and 
lead a normal life for several years; 5, 10 and 15 year periods of this kind are by 
no means rare, and in general it may be said that the period of evolution of the disease 
is longer than is generally supposed. On the other hand, a few cases run a rapidly 
downhill course from the onset. The later in life disseminated sclerosis makes its 
first appearance, the more benign its course, and sufferers may be found who have 
reached old age without gross or total disablement. Commonly, after two or three 
fresh exacerbations with intervening recoveries of greater or less completeness, a 
slowly increasing permanent disability sets in. It is not possible to say that those 
cases which run the longest and less distressing course owe this to treatment, for many 
untreated cases fare relatively well. But there are certain factors which do appear 
to influence its course unfavourably in most, though not in all, instances; tnus, 
intcrcurrent illness, especially if it be febrile, injuries which disable the patient for 
a short period, all surgical interventions — including the therapeutic interruption of 
pregnancy which is designed to avert the frequenuy seen exacerbations that follow 
the puerperiura— and prolonged or recurrent physical exhaustion. 

Treatment.— The behaviour of disseminated sclerosis makes the assessment of 
any mode of treatment extremely difBcuU, and a failure to appreciate the wideness of 
its fluctuations and the length and completeness of some of its remissions is responsible 
for many therapeutic claims that in the hands of those best acquainted with this 
malady f^ to justify themselves. So far, there is no remedy which exerts any constant 
or certain influence upon the course of the disease. 

The most important general considerations in treatment are to provide complete 
rest in bed during an scute relapse, and to arrange for a sheltered life during periods 
of reimssion or when the disease has become established. 

Of drugs, arsenic is the remedy which has had the longest vogue, and many believe 
that it is of value, though it cannot in any sense be regarded as curative. It may 
be given as Fowler’s solution, starting with a dose of min. 3 t.i.d. and increasing it to 
min. 8 t.i.d. over a period of 3 to 4 weeks. If this method is used, it is best to stop 
all arsenic for a week at the end of each complete course. Not every patient can 
tolerate doses larger than min. 3 or min. 4 three times daily. This method is probably 
as useful as that of intramuscular injection, but considerations of expediency may 
dictate the use of the latter method. 

A more recently employed drug is quinine hydrochloride in doses of gr. 3 to 5 
twice daily, continued over a long period. Here, again, intolerance may intervene 
and prevent this. Periodic courses of quinine bismuth iodide have also been advo- 
cated. Other recent forms of medication include liver therapy, pyrexial therapy, 
protein shock therapy and vaccine therapy. None of these has justified itself, and 
when it is recalled that a febrile illness commonly aggravates the severity of dissemin- 
ated sclerosis, it is scarcely surprising that pyrexid therapy should sometimes have 
the same result. 

The fact that disseminated sclerosis is sometimes — though not always — adversely- 
affected by a confinement has led to the increasing advocacy of terminating pregnancy 
at the third month to avert this ill effect. But this procedure is exposed to the same 
objection as a fuB-temi delivery or any su^ical procedure, and sometimes has the 
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same unfortunate influence upon the course of the malady. It U therefore not a 
therapeutic measure that cmi be justified by its results. The correct procedure is 
to take every possible measure to maintain the health and nutrition of the pregimt 
woman, and to afford her at this time and after the puetperium more than the ordinary 
amount of rest. This is the rational, if not always the acceptable, line of treatmeat. 
Further, women suffering from the disease in an active phase should be advised 
against becoming pregnant. 

Of great importance is the right ordering of the patient’s life, when pncticable, 
and the avoidance of fatigue in the early stages of the disease. 


OTHER DEMYELINATING DISEASES OF THE NERVOUS 
SYSTEM 

There exist a number of other diseases of the central nervous system havieg 
considerable pathological affinides wth disseminated sclerosis in that they depend 
upon a demyelinating process predominantly of the white matter, which vasf be 
either diffuse or localised and predominantly cerebral or spinal in inddenre. 

Of these disorders Schildet’s disease, in which the morbid process is confined 
to the brain (p. 1412), and acute encephalomyellus associated wlrivacutcspecific fevers 
(p. 1411), the incidence of which may fall on either the brain or spinal «rd or upon 
the two together, have already been considered in the article on enceph^ds. 

There remains for consideration the syndrome of neuromycUtis optica. 

There are points of considerable resemblance between these three disorders and 
disseminated sclerosis, particularly as regards their pathology, but there are cqual^ 
significant points of difference, and whether or not they are etiolopcally ruated 
cannot at present be affirmed. 


NEUROMYELITIS OPTICA 

Synonyms. — Diffuse Myelitis with Optic Neuritis ; Devic’s Disease. 

Definition. — form of disseminated myelitis, preceded or accompanied by t^^ro- 
bulbar neuritis, with or ivithout papillcedema. It is commonly acute in onset, and 
may end in death or in arrest with residual disabilities. Complete recovery is rare. 
Persons of all ages from adolescence onwards may be affected. 

Etiology. — Nothing whatever is known of its causation, and therefore H 
been su^ested that the disease is infective. None of the ncurotropic viruses is 
knowTi to produce the demyelination which is the characteristic lesion of the disease, 
nor is there any evidence that this is bacterial. 

Pathology. — The spinal cord shows either diffuse or multiple disseminated lesions. 
They may be confined to a few segments of die cord, or may be found from end to 
end of th« struefnre. TVre esseatal {atupe of the festons a a demyehnsatwn 
cylinders. There is also round-celled perivascular infiltration, an intense proliferation 
of microglial cells and a multiplication of tiny vessels in the affected areas. The opuc 
nerves present the same type of lesion, namely, an intense demyelinisation of the 
nerve fibres. In general the pathological changes are more intense than those oi 
disseminated sclerosis and show less evidence of partial remission. 

Symptoms. — ^The blindness which indicates the optic nerve lesion may 
or may follow the appearance of paraplegic symptoms. The latter develop rapidly* 
and may spread upwards until sensory loss and muscular weakness reach the upptt 
thoracic level. Blindness, with some swelling of the optic disk, and central scototna 
may ensue. The patient may become progressively worse and die; or the paralysis 
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may become stationary and in rare instances proceed to complete recovery of both 
power and of vbion ; or the subject may be left with disability of varying severity. 

The paraplegia is that characteristic of a diffuse spinal lesion in that there is 
sensory loss, panJysts and loss of sphincter contraL 

Treatment. — treatment has any clear influence upon the couree of events, 
Areenical preparations have been employed — as for disseminated sclerosis. Tlie 
management of the case is that of any case of paraplegia. 


HEREDITARY AND FAMILIAL DISEASES 

1. FRIEDREICH'S ATAXIA 

Sjmonyms. — Friedreich's Disease; Hereditary Alaaia- 

Definition. — ^An hereditary disease characterised clinically by a progressiii’e ataxia, 
and pathologically by the degeneration in the spinal cord of the posterior columns, 
lateral columns (pyramidal tracts), and spino-cercbellar tracts and in the cerebellum 
of a number of the Purkin^e cells. 

Etiology, — ^Transmission occurs faotli through the males and the females- In- 
direct heredity is tlie roost common, for the reason that the subjects of this disease 
are usually afflicted in childhood and incapacitated by the time adult life is reached, 
and therefore they do not procreate. Direct heredity is, however, by no means so 
uncommon as has been supposed. Isolated cases in whi^ no heredity can be traced 
are not rare. The flrst signs of the disease usually appear in early childhood and 
before the sixth year; but symptoms may not be evident until a few years later. 
In a considerable number of cases, however, the onset is delayed until the time of 
puberty, while in a few examples it may be delayed until after the age of 30 years. 
As a rule the age incidence is approximately the same in each chUd-rank of the same 
family ; but sometimes the phenomenon of “ anticipation " is well marked, the disease 
appearing at an earlier age in each succeeding generation. The disease is said to be 
slightly more common in males. 

Pathology.— The spinal cord is unusually small, and apparently this smallness 
may be congenital, and the posterior roots tend to be small, grey and poorly myelin- 
ated. The essential change is a primary degeneration of certain neurones in the 
dorsal column of the spinal cord, of the pyramidal tracts and of the spino-cerebellar 
tracts, both dorsal and ventral. This degeneration commences first in the periphery 
of the axon, which slowly dies back towards the nutrient cell body. 

The degeneration of the dorsal columns is usually the earliest change, and remains 
the most prominent feature throughout The degeneration of the fibres of the 
pyramidal tract appears later. 

The spino-cercDcllar tracts are constantly degenerated, the direct cerebellar tract 
being the most seriously involved. The cclb of Clarke’s column, from which tlie 
direct cerebellar tract takes origin, and around which the pyramidal tracts end, 
degenerate and disappear, as does also the network of collaterals which surrounds 
these cells. Consequent upon these degenerations, and secondary to them, well- 
marked neuroglial proliferation or sclerosis occurs. The cerebellum may be normij, 
or it may show varying degrees of atrophy of Purkinje’s cells, or of any other of its 
cell elements, and of the tracts connected therewith. 

Symptoms.— The onset is always inridious, and physical signs of abnormality 
usually precede any complaint on the part of the patient or his relatives. The first 
symptoms axe generally complained of between the sixth and the tenth year of child- 
hood ; but if a careful exarmnation be made of the younger members of tlie families 
upon which Friedreich’s disease is incident, ph^-sicil signs of the disease, esped^y 
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the extensor response in the plantar reflex, the retraction of the great toe and sone 
degree of pea cavus may often be found before the sixth year. 

Ataxia is always the first sign to appear, and this is shown by an awJcwardnesiof 
gait and a tendency to stumble and fall readily. Sometimes it is obvious from tlis 
history, that the ataxy dates from the earliest years of infancy when it is smd that 
the child was never strong on hh from the time of Icamtng to walk, and that he 
could never run properly or join on equal terms with other children at play. As the 
disease progresses, the gait slowly becomes more irregular and clumsy. The patient 
walks with his feet upon a broad base, and staEgers and reels from side to side; 
but, notwithstanding this, he keeps a fairly direct line of progression. He takes shon 
steps which are unequal, and which arc irregular in relation to die line of progression, 
and the movement of each foot as it is raised is poorly co-ordinated. There is never 
the undue excursion and noisy stamping of the feet which are so characteristic of the 
gait of tabetic patients. 

In standing, the body osdllates from side to side In slow and clumsy fashion, 
and coarse tremors of the head and trunk are constant features in advanced cases 
(dtubation). Sememes Romberg's sign is present ; but fols is never so wcU marited 
as in tabes, and it is frequently absenL The ataxy invades the upper extremiues, 
as a rule, later than the lera. There is first clumsiness with the nner movemeiits, 
and then little by little with all the movements. It closely resembles the ataxia due 
to gross disease of the cetebefluni, and differs from that which occurs in tabes._ That 
irregular breaking of a movement towards the end of its accomplishment, which has 
been long termed “ intention tremor ”, is frequently seen. 

Irregular involuntay movements, often described as like those of chorea or of 
myoclonus, occur in advanced cases, and axe most frequently seen in the head and 
neck as nodding movements and jer]^ tremors. Nysta^us is usual ; it U geoenllf 
seen tvilh lateral deviation of the eyes, and may be very irregular. Dysarthria is 
almost constant, and is gradually progressive. At first the speech Is of the sluned 
“ cerebellar ” type, but with increasing ataxia it becomes scanning or drawling* 

The sttengm of movements U at first little impaired ; but as me disease adi’anw 
and the pyramidal degeneration increases, the power is gradually lost in proportion 
to the degree of the pyramidal degeneration, which varies greatly in differmt cases. 
The lower extremities are affected first and most, and later the arms, and in severe 
cases at a late stage paralysis may be almost universal. 

The condition of the muscuto tone depends upon the relative degree of degenera- 
tion in the posterior roots and in the pyramidal tracts respectively, foe former tending 
to abolish and the latter to increase it. As a rule the infiumce of the posterior toot 
degeneration is preponderant and, therefore, the limbs are flaccid and hypotonic, 
but occasionally they are somewhat rigid. Contractures ate the rule, but these are 
confined to the lower extremities. The most constant of these produces the char- 
acteristic “ pes cavus Moderate wasting of the small nmsdes of the feet and Imds 
is not very uncommon. Sensibility b but little affected ; but in most cases minute 
examination reveals slight relative loss to touch, pain and temperature, most inark*“ 
at the peripheiy of the limbs and diminishii^ upwards. Similarly there may be slight 
loss of sense of position in the limbs, and diminished vibration sense. 

The ocular movements are almost always intact apart from the already described 
nystagmus. In rare instances strabbmus, diplopia and ptosb have been recorded. 
The pupils are not affected. Optic atrophy is a rare phenomenon in Friedreich s 
disease, yet it has been reported m quite a number of othenrise typical cases. 

Mental symptoms are usually not conspicuous, but some of 5ie patients are of 
poor mentality from the first, while otiiers show a tendency to severe mental d^cctw* 
tion in the later stages of the disease, Enmrional instability, irritability and outbursts 
of temper may occur. 

Absence of the tendon reflexes b a most characteristic feature, and b often the 
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first objective sign of the disease, but in cas^ in which there is a major degeneration 
of the pyramidal tracts, the knee-jerks may persist or even be brisk into the advanced 
stages of the disease. The abdominal reflexes gradually disappear. The plantar 
reflex is invariably an extensor response. The sphincters usually escape. The 
cerebrospinal fluid presents no abnormality. 

Spin^ curvature is very common, and may reach a severe degree. It consists of 
a scoliosis of the dorsal region, and often with some kyphosis, and with a compen- 
satory reverse lumbar curve. The cause of this deformity is probably the defect in 
the postural tone of the muscles. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of no great diffi- 
culty on account of the strikingly distinct nature of the symptoms. Friedreidi’s 
disease can hardly be mistaken for tabes, since the history of heredity, the peculiar 
deformity of the feet and spine, the extensor plantar reflex, the speech affettion and 
the nature of the ataxy contrast strongly with the loss of pain sensibility and of deep 
sensibility, the pupillary changes, the sphincter trouble, the abnormal Wassermann 
reactions and the abnormal cytology of the cerebrospiiial fluid in tabes. The dis- 
tinction from disseminated sclerosis presents more difficulty; but in this disease the 
onset never occurs in childhood, there is no heredity, the deep reflexes are never lost 
and the spinal deformity does not occur. 

Corpse and Prognosis. — The course of the disease is usually progressive in slow 
and irregular fashion, and the prognosis is therefore in every case serious ; but the 
average duration of the disease is over 30 years, and in some cases it seems to have 
no tendency to shorten life. The prognosis is worse and the course more rapid in 
those patients who have shown disability from the time of learning to walk. In some 
cases the disease appears to become arrested. Intcrcurrent malames, febrile illnesses 
and debilitating influences generally, may have an effect in hastening the advance 
of the disease, and bringing about a fatal termination. Conflnement to bed from 
any cause whatever has a bad ioflueoce upon the ataxy, and upon the capacity for 
walking. 

Treatment.— No treatment is known which specifically affiects the malady. 
General tonic treatment, and ail measures which improve the genera! health and 
mental well-being, often have a surprising effect in improving the atajty. Re-educa- 
tional training of the limbs and tr unk in the form ot Frenkel’s exercises are most 
beneficial. Properly designed bools to ensure the most advantageous use of the 
deformed feet must be provided. 


2. DELAYED CEREBELLAR ATROPHY 

Of all the primary atrophies of the cerebellum it may be said that their retiology 
is unknoivn but the cause probably endogenous. In some forms there is clear evidence 
of heredo-fsinilial factors but not in atf. Some of them appear in early infancy, 
while others manifest themselves in later life and are hence called " delayed The 
infantile forms are extremely rare. Of the delayed varieties, much the least uncommon 
is an atrophy of the cerebellar cortex — Marie*s delayed cortical cerebellar atrophy. 

Etiology and Pathology. — ^This disease affects both sexes, and shows itself at 
any age from 45 omvards. The lesion is bilaterally symmetrical, and is most marked 
on the upper anterior parts of the cerebellum. It is essentially a cortical atrophy, 
with disappearance of the Purkinje cells as its characteristic feature. Familial incidence 
has been described fay Holmes and others. 

Symptoms.— The clinical picture b that of a slowly developing ataxia of gait, 
accompanied by a disorder of articulation; ataxia of the upper limbs develops later, 
but nystagmus rarely occurs. In many cases the tendon jerks are exaggerated, indi- 
cating an element of spinal degeneration. 
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same unfortunate influence upon the course of the malady. It is therefore not a 
therapeutic measure that can be justified by its results. The correct procedure is 
to take every possible measure to maintain the health and nutrition of the pre^aot 
woman, and to afford her at this time and after the puerperium more than the or&iary 
amount of rest- This is the rational, if not alwaj’s the acceptable, line of treatment. 
Further, women suffering from the disease in an active phase should be advised 
against becoming pregnant. 

Of great importance is the right ordering of the patient’s life, when practicable, 
and the avoidance of fatigue in the early stages of the disease. 


OTHER DEMYELINATING DISEASES OF THE NERVOUS 
SYSTEM 

There exist a number of other diseases of the central nervous system having 
considerable pathological affinities with disseminated sclerosis in that they depend 
upon a demyelinating process predominantly of the white matter, which may be 
either diffuse or localised and predominantly cerebral or spinal in inctdencc. 

Of these disorders Schildet’s disease, in which the morbid process is confined 
to the brain (p. 1412), and acute cnccphalomyentis associated with acute specific fevers 
(p, 1411), the incidence of which may fall on either the brain or spinal cord or upon 
the two together, have already been considered In the article on encephalitis. 

There remains for consideration the syndrome of rrcuromyelitts optica. 

There are points of considerable resemblance between these three disorders and 
disseminated sclerosis, particularly as regards their pathology, but there are equaUy 
significant points of difference, and whether or sot they are etiologicflUy related 
cannot at present be affirmed. 


NEUROMYELITIS OPTICA 

Synonyms. — Diffuse Myelitis with Optic Neuritis ; Devic’a Disease. 

Definition. — A form of disseminated myelitis, preceded or accompanied by retro- 
bulbar neuritis, with or without papillcedema. It is commonly acute in onset, and 
may end in death or in arrest with residual disabilities. Complete recovery is rare. 
Persons of all ages from adolescence omvards may be affected. 

Etiology. — Nothing whatever is known of its causation, and therefore it h^ 
been suggested that the disease is infective. None of the neurotropic vinues is 
knowm to produce the demyelination which is the characteristic lesion of the disease, 
nor is there any evidence that this is bacterial. 

Pathology. — ^The spinal cord shows either diffuse or multiple disseminated lesions. 
They may be confined to a few segments of the cord, or may be found from end to 
end of thts stTOotott. The es&cntm featmo of the lestora Vs n demye&iVsatiow of ?»s 
cylinders. There is also round-celled perivascular infiltration, an intense proliferation 
of microglial cclb and a multiplication of tiny vessels in the affected areas. The optic 
nerves present the same type of lesiini, namely, an intense demyelinisation of the 
nerve fibres. In general the pathotopcal changes are more intense than those of 
disseminated sclerosis and show less evidence of partial remission. 

Symptoms. — ^Thc blindness which indicates tlie optic nerve lesion may precede 
or may follow the appearance of paraplegic symptoms. The latter develop rapidly, 
and may spread upwards until sensory loss and muscular weakness reach the upper 
thoracic level. Blindness, with some swelling of the optic disk, and central scotoma 
may ensue. The patient may become progressively worse and die ; or the paral)'5» 
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may become stationary and in rare instances proceed to complete recovery 0 / both 
power and of %-ision ; or the subject may be left with disability of varying sevefity'. 

The paraplegia is that characteristic of a diffuse spinal lesion in that there is 
sensory loss, pa^j'sis and loss of sphincter control. 

Treatment. — No treatment has any dear influence upon the course of events. 
Arsenical preparations have been employed — as for disseminated sderosis. The 
management of the case is that of any case of paraplegia. 


HEREDITARY AND FAMILIAL DISEASES 

1. FRIEDREICH’S ATAXIA 

Synonyms. — Friedreich’s Disease ; Hereditary Ataxia. 

Definition. — ^An hereditary disease characterised clinically by a progressive ataxia, 
and pathologically by the degeneration in the spinal cord of the posterior columns, 
lateral columns (pyramidal tracts), and spino-cerebellar tracts and in the cerebellum 
of a number of ^e Purkinje cells. 

Etiology. — ^Transmission occurs both through the males and the females. In- 
direct heredity is the most common, for the reason that the subjects of this disease 
are usually afflicted in childhood and incapadtated by the time adult life is reached, 
and therefore they do not procreate. Direct heredity is, however, by no means so 
uncommon as has been supposed. Isolated cases in which no heredity can be traced 
are not rare. The first signs of the disease usually appear in early childhood and 
before the sixth year ; but symptoms may not be evident until a fe%v years later. 
In a considerable number of cases, however, the onset is delayed until the time of 
puberty, while in a few examples it may be delayed until after the age of 30 years. 
As a rule the age Incidence is approximately the same in each child-rank of the same 
family ; but sometimes the phenomenon of ** anticipation ” is well marked, the disease 
appearing at an earlier age in each succeeding generation. The disease is said to be 
aiVgbily mote ttmnnon in males. 

Pathology. — ^The spinal cord is unusually small, and apparently this smallness 
may be congenital, and the posterior roots tend to be small, grey and poorly myelin- 
ated. The essential change is a prifnary degeneration of certain neurones in the 
dorsal column of the spinal cord, of the pyramidal tracts and of the spino-cerebellar 
tracts, both dorsal and ventral. This degeneration commences first in the periphery 
of the axon, which slowly dies back towards the nutrient cell body. 

The degeneration of the dorsal columns is usually the earliest change, and remains 
the most prominent feature throughout. The degeneration of the fibres of the 
pyramidal tract appears later. 

The spino-cerebellar tracts are constantly degenerated, the direct cerebellar tract 
being the most seriously involved. The celb of Clarke’s column, from which the 
direct cerebellar tract takes origin, and around which the pyramidal tracts end, 
degenerate and disappear, as does also the network of collaterals which surrounds 
these cells. Consequent upon these degenerations, and secondary to them, well- 
marked neuroglial proliferation or sclerosis occurs. The cerebellum may be normal, 
or it may show varying degrees of atrophy of Purkinje’s cells, or of any other of its 
cell elements, and of the tracts connect^ therewith. 

Symptoms. — ^The onset is always insidious, and physical signs of abnormality 
usually precede any complaint on the part of the patient or his relatives. The 
symptoms are generally complained of between the sixth and the tenth year of cWId- 
hood ; but if a careful exammation be made of the younger members of the fanulies 
upon which Friedreich’s disease is inddent, physied signs of the disease, especially 
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the estensor response in the plantar rdlex, the retraction of the great toe and some 
degree of pcs cavus may often be found before the sixth year. 

Ataxia is always the first sign to appear, and this is shown by an awkwardness of 
gait and a tendency to stumble and M readily. Sometimes it is obvious from the 
history, that the ataxy dates from the earliest years of infancy when it is sdd that 
the cluld was never strong on his legs from the time of Icamine to walk, and that he 
could never run properly or join on equal terms with other children at play. As the 
disease progresses, tiie gait slowly becomes more irregular and clumsy. The patient 
walks with his feet upon a broad base, and staggers and reels from side to side; 
but, notwithstanding mis, he keeps a fairly direct Tine of progression. He takes short 
steps which are unequal, and which are irregular in relation to tlic line of progression, 
and the movement of each foot as it is raised is poorly co-ordinated. There b never 
the undue excursion and noby stamping of the feet which are so characteristic of the 
gait of tabetic patients. 

In standing, the body ostibates from side to side in slow and durasy fashion, 
and coarse tremora of the head and trunk are constant features in advanced cases 
(titubation). Sometimes Romberg’s sign is present; but this is never so well marked 
as in tabes, and it is frequently absent. I’he ata:^ invades the upper extrenuties, 
as a rule, later than the legs. There b first clumsiness with the finer movements, 
and then little by little with all the movements. It dosely resembles the ataxia due 
to gross disease of the cerebdlum, and differs from that which occurs in tabes. That 
irregular breaking of a movement towards the end of its accomplbhraent, which has 
been long termed “ intention tremor ”, b frequently seen. 

Irregular involuntary movements, often described as like those of chorea or of 
myoclonus, occur in advanced cases, and are most frequently seen in the bead and 
as nodding movements and jerky tremors. Nystagmus is usual ; it is genmlly 
seen with lateral deviation of the eyes, and may be veiy irregular. Dysarthria is 
almost constant, and b gradually progressive. At first the speech is of the slurred 
“ cerebellar ” type, but with increasing ata.tia it becomes scanning or drawling. 

The strength of movements b at fi^t little impaired ; but as toe dbease aovances 
and the pyramidal degenerauon inaeascs, the power is gradually lost in proportion 
to the degree of the pyramidal degeneration, wtiich varies greatly in different cases. 
The lower extremities arc affected first and most, and later the arms, and in severe 
cases at a late stage paralysb may be almost universal. 

The condition of the muscular tone depends upon the relative degree of degenera- 
tion in the posterior roots and in the pyramidal tracts respectively, the former tending 
to abolish and the latter to increase it As a rule the influence of the posterior root 
degeneration is preponderant and, therefore, the limbs are fiaedd and hypotonic, 
but occasionally they arc somewhat rigid, (^ntracturcs are the rule, but these are 
confined to the lower extremities. The most constant of these produces the char- 
acteristic '* pes cavus Moderate wasting of the small muscles of the feet and hands 
is not very uncommon. Sensibility is but little affected; but in most cases nunute 
examination reveals slight relative loss to touch, pain and temperature, most marked 
at the ptiiphtry of tivc limbs and diminishing upwards. there may be slight 

loss or sense of position in the limbs, and diminished vibration sense. 

The ocular movements are almost always intact apart from the already described 
nystagmus. In rare instances strabismus, diplopia and ptosb have been recorded. 
The pupils are not affected. Optic atrophy b a rare phenomenon in Friedreich’s 
dbease, yet it has been reported in quite a number of otherwise typical cases. 

Mental symptoms are usually not conspicuous, but some of the patients are of 
poor mentality from the first, while others show a tenden^ to severe mental degenera- 
tion in the later stages of the disease. Emotion^ instability, irritability and outbursts 
of temper may occur. 

Absence of the tendon reflexes b a most characteristic feature, and is often the 
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first objective sign of the disease, but in cases in which there is a major degeneration 
of the pyramidal tracts, the knee-jerks persist or even be brisk into the advanced 
stages of the disease. The abdominal reflexes gradually disappear. The plantar 
reflex is invariably an extensor response. 'Hie sphincters usually escape. The 
cerebrospinal fluid presents no abnormality. 

Spinal curvature is very common, and may reach a severe degree. It consists of 
a scoliosis of the dorsal region, and often with some kyphosis, and tvith a compen- 
satory reverse lumbar curve. The cause of this deformity is probably the defect in 
the postural tone of the muscles. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of no great diffi- 
culty on account of the strikingly distinct nature of the symptoms. Friedreich's 
disease can hardly be mistaken for tabes, since the history of heredity, the peculiar 
deformity of the feet and spine, the extensor plantar reflex, the speech affection and 
the nature of the ataxy contrast strongly with the loss of pain sensibility and of deep 
sensibility, die pupillary changes, the sphincter trouble, the abnormal Wassermann 
reactions and the abnormal cytology of the cerebrospinal fluid in tabes. The dis- 
tinction from disseminated sclerosis presents ifiore difficulty ; but in this disease the 
onset never occurs in childhood, there is no heredity, the deep reflexes are never lost 
and the spinal deformity does not occur. 

Course and Prognosis. — ^The course of the disease is usually progressive in slow 
and irregular fashion, and the prognosis is therefore in every case serious ; but the 
average duration of the disease is over 30 years, and in some cases it seems to have 
no tendency to shorten life. The prognosis ts worse and the course more rapid in 
those patients who have shoivn disability from the time of learning to walk. In some 
cases the disease appears to become arrested. Intercurcent maladies, febrile illnesses 
and debilitating influences generally, may ^ve an effect in hastening the advance 
of the disease, and bringing about a fatal tennination. Confinement to bed from 
any cause whatever has a bad influence upon the ataxy, and upon the capacity for 
walking. 

Treatment. — No treatment is known which specifically affects the malady. 
General tonic treatment, and all measures which improve the general health and 
mental well-being, often have a surprising effect in improving the ataxy. Rc-educa- 
tional training of the limbs and trunk in the form of Frenkel's exercises are most 
beneficial. Properly designed boots to ensure the most advantageous use of the 
deformed feet must be provided. 


2. DELAYED CEREBELLAR ATROPHY 

Of all the primary atrophies of the cerebellum it may be said that their etiology 
is unknown but the cause probably endogenous* In some forms there is clear evidence 
of heredo-familial factors but not in all. Some of them appear in early infancy, 
while others manifest themselves in later life and are hence called “ delayed The 
infantile forms are extremely rare. Of the delayed varieties, much the least uncommon 
is an atrophy of the cerebellar cortex — Marie's delayed cortical cerebellar atrophy. 

Etiology and Pathology. — ^This disease affects both sexes, and shows itself at 
any age from 45 onwards. The lesion is bilaterally symmetrical, and is most marked 
on the upper anterior parts of the cerebellum. It is «sentially a corripl^ atrophy, 
with disappearance of the Purkinje cells as its characteristic feature. Familial incidence 
has been described by Holmes and others. 

Symptoms. — ^The clinical picture is that of a slowly developing ataxia of gait, 
accompanied by a disorder of articulation; ataxia of the upper limbs develops later, 
but nystagmus rarely occurs. In many cases the tendon jerks are exaggerated, indi- 
cating an element of spinal degeneration. 
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Diagnosis. — With the foregoing features it is natural tliat the disease should 
frequently be mistaken clinically for disseminated sclerosis. The later age-incidence, 
the absence of nystagmus, of disk changes, of spasticity and of loss of sense of position 
and the steady progress of the malady ^uld make the diagnosis of disseminated 
sclerosis untenable ; while the reeling character of tlie ataxia and the sibilant instead 
of staccato quality in the articulation disclose the real nature of the disease. In tabes 
dorsalis, with which it may be confused because of the ataxia, numerous character- 
istic signs are present by the time ataxia becomes pronounced, and dysarthria is not 
a feature of tabes. 

Treatment. — No treatment is known to have any effect on the degencratwe 
process. 


3. FAMILIAL SPASTIC PARALYSIS 

Etiology* — This rare disease is sometimes hereditary, but is more commonly 
familial and incident upon several children of the same parents. Sporadic cases 
also occur. The onset is gradual in early life, and usually occurs after the sixth year. 

Pathology. — The pathological changes consist in a primary degeneration of the 
pyramidal neurones which apparently takes place in terms of the length; those 
supplying the lumbo-sacral region, bring lower and longer, are earbest affected; 
those supplying the brain stem, being shortest, are the last to be affected. Degenera- 
tive changes in the neurones of the posterior columns of the spinal cord are often 
present, showing the transition to the pathological type of the hereditary ataxies. 

Symptoms.—The clinical aspect consists in the slow development of spasticity 
and weakness, Crst and most in the legs, tvhich gradually increases and progresses 
to the trunk and upper extremities, and involves the face last and least? 'Fhe usual 
signs of pyramidal involvement are present in the loss of abdominal reflexes, increased 
deep reflexes and extensor type of plantar reflex. The malady is progressive, increasing 
to complete paralysis, and lo its course contractures of the spastic muscles occur, 
that of the foot and leg producing some degree of pcs cavus, while, above this, flexor 
contracture at hip ana knee U met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occur in uncomplicated cases, neither is epilepsy observed. 

Diagnosis. — This malady is most easily confused with cerebral diplegia; hut 
the latter disease appears much earlier, as soon after birth, in fact, as defective move- 
ment in tlic child can be ascertained. Further, cerebral diplegia is not a progressive 
disease in the majority of the cases, and it is often associated ivfth mental defidency 
and recurring convulsions. 

Treatment. — This is the same as that of Friedreich’s ataxia except that the 

f iurpose of exercises, if given, should be to secure the best use of the spastic lower 
imos instead of to overcome ataxia. 


4. CEREBRO-MACULAR DEGENERATION 

1. THE INFANTILE FORM 

Symonyms. — ^Varren Tay-Sachs Disesisc; Amaurotic Family Idiocy. 

DeSnltton . — A family disease of infancy occurring chiefly, but not entirely, in 
the Hebrew race, affecting children during die first year of life, who are apparently 
juite healthy when born, and characterise by — (1) progressive mental impairment, 
ending in absolute idiocy; (2) progressive paralysis of the whole body; (3) pro- 
gressive diminution in sight, ending in absolute blindness. Pathognomonic retinal 
changes are constantly present, consisting of a large and conspicuous “ cherry-red 




CEREBRO-MACULAR DEGENERATION 1483 

Spot ” in the region of the macula, and, in addition, optic atrophy occurs later and 
(4) a fatal termination in the marasmic state before the age of 2 years. 

Etiology. — ^Nothing is knoum of the aetiology of the disease apart from its familial 
and racial mcidence. The tendency to the disease is unquestionably congenitally 
installed. 

Pathology. — ^This is very striking. It consists of a progressive degeneration of 
the nerve cells from the highest to the lowest, and ultimately there may Be no normal 
celb remaining anywhere in the nervous system. The degeneration takes the form 
of swelling of the cell protoplasm, and of die dendrites with chromatolysis, swelling 
of the hyaloplasm and destruction of the cell fibrils, followed by disappearance of the 
nucleus, and finally by absorption of the remains of the cell. The degenerating nerve 
cells are characterised by the accumulation of granules of lipoid substances which 
resemble those observed in other cells of the body in Gaucher’s disease, Niemann- 
Pick’s disease and the Hand-SchuUer-Christian disease. Every cell of the central 
nervous system both of the brain, spinal cord and spinal ganglia is in the end similarly 
affected. 

Symptoms. — ^There are few diseases in which the clinical manifestations are so 
perfectly uniform as in this malady. The children have all been bom at full term, 
and in perfect health. They thrive well during the first 3 to 6 months of life, when 
they gradually become listless and apathetic, cease to take interest in the surroundings, 
and begin to show signs of the visual failure which ends in blindness. Later, the 
child is unable to sit up, or to hold up its head. The limbs, which may be slightly 
spastic at first, become fiacetd and motionless. There is a gmdua! increase of all 
these signs. The mental defect becomes more and more noticeable, the paralysis 
more extreme, complete blindness follows and the patient sinks into a condition of 
marasmus, in which he dies. Convulsions, nystagmus and strabismus are sometimes 
present. 

The retinal changes are pathognomonic and are due to a degeneration and dls- 
^pearance of the nerve cells of the retina and their processes, which constitute the 
fibres of the optic nerve. This change b most intense in the region of the fovea 
centralis, where the retina thins and disappears over a drcular area, exposing the 
vascular chanjfd. TIrK gives rise to the chsuaefertstre appearance, on ophth^moscopic 
examination, of a cherry-red spot in the region of the macula. Thb spot is actuallv 
a hole in the retina exposing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — Dbtinction has to be made between this and other forms of pro- 
gressive diplegia. The symptoms are so dbtinct that a physician, who b acquainted 
with the disease, and able to recognise the retinal picture, can hardly fail to make 
the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHER FORMS OF CEREBRO-MACULAR DEGENERATION 

In addition to the classical infantile form described in the preceding article, two 
other forms are well known in which the pathological changes are similar but much 
less severe than in the Warren Tay-Sachs disease, and there b ako a similar familial 
inddence, but the onset of the malady occurs later in life and the course b less rapid 
and the result far less serious. The later the onset in life the slighter and less pro- 
gressive are the symptoms. The cherry-red spot at the macula, so constant in the 
infantile form, does not occur in the later forms. The characteristic retinal cliangc 
b a disturbance of the retinal pigment commendng in the macular region, rather like 
retinitis pigmentosa, accompanied by honeycomb changes at the macula and some- 
times by optic atrophy. The juvenile form occurs in later childhood and b character- 
ised by the association of the retinal changes and visual defect with some degree of 
mental deterioration. The form b the least progressive of any, and the ' ? 
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manifestations are the visual defect and retinal changes in the absence of mental 
deterioration. 

5. HEPATO-LENTICULAR DEGENERATION 

Synonyms. — Progressive Lenticular Degeneration; Wilson’s DUease. 

Definition. — A rare progressive disease of the nervous aj’stem, often familial, 
characterised by involuntary movements, rigidi^and hypertonlcity, with contractures, 
without signs of pyramidal disease ; and by dysarthria, dysphagia, emotionalism and 
progressive emaaatlon. Several dosely related clinical forms of the disease bear 
distinctive names ; tetanoid chorea (Gowere), pseuiosclerotis (\Vcstpha]), progressive 
laiiicular degeneration (Wilson) and torsion spasm, and dystonia musailorum doormans 
(Thomalla). Cirrhosis of the liver occurs in all forms. The Kayser-Fleischcr zone 
of comeal pigmentation occurs in the first three forms, but has not yet been recorded 
in torsion spasm. The most constant nervous lesions are found in the corpus striatum. 

Etiology. — The disease often occurs in children of the same parents, but there 
is no evidence that it is congenital or hereditary. The age of onset has been as early 
as 7 years and as late as 26 years. The primary and essential lesion is in the liver; 
its cause is unknovm. Syphilis is not a factor. 

Pathology. — A multilobular cirrhosis, with hobnail ” liver is always found 
after death. There is good evidence that the drrhosis is not slowly progressive, but 
is the result of a number of attacks of acute hepatitis. The hepatitis has caused death 
in some members of affected families before nervous symptoms appeared. The 
nervous lesions are purely degenerative. In Wibon’s cases they were almost confined 
to the lenticular nucleus, especially the putamen. Every degree of degeneration was 
seen, from discoloration and sponginess of the nucleus in rapmly fatal cases, to shrink- 
age and atrophy, and even to complete disintegration and excavation of the ganglion, 
l^ter observers have described lesions in many other parts of the nervous system. 
The lesions are often most intense in the corpus striatum, but the noxious agent has 
no strictly selective action on any one anatomical group of g:anglion cells, or on any 
limited area of the nervous system. It is now known that the degenerate basal ganglia 
contain excesaive amounts of copper compounds and that there is a pecsistent ex<^ 
of this element in the urine as well as an increased urinary excretion of amino-adds. 

Symptoms. — In many cases there are no symptoms of disorder of the liver during 
life. In other cases an account is obtained of sj^ptoms referable to acute hepatips 
before the onset of nervous symptoms — attadis of diarrhcea and vomiting, pyrexia, 
jaundice, migrainous headaches, hxmatemesis and sometimes definite ascites. 
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Treatment. — ^No curative treatment is known, but there is evidence that symp- 
toms are improved and the progress of the disorder delayed by treatment with dimer- 
caprol (British Anti-Lewisite). 


6. KERNICTERUS 

Definition and Etiology . — A yellow pigmentation of certain of the basal ganglia, 
associated clinically with motor disorders of the type known as extra-pyramidal, and 
found as a rare phenomenon in duldren who, normal at birth, develop jaundice 
wthin the first 3 days of life. 

In neonatal jaundice the brain may be diffiisely pigmented, or more rarely the 
pigmentation may be confined to the putamen, subthalamic and dentate nuclei, the 
cornu Ammonis and fascia dentata. To the latter TOriety of jaundice of the brain 
the name “ Kemicterus " has been given by Schmorl. The nerve cells in the affected 
masses of grey matter show evidence of destruction and degeneration, while the 
nerve fibres are dcmyelinated. 

Symptoms. — ^The child is healthy at birth, but within a few days develops intense 
jaundice, usually the form known as hremolytlc disease of the new-bom (see p. 745) 
and now kno^vn to be due to Rhesus incompatibility between the parents, though 
kemicterus has been found in association with septic jaundice. The onset of jaundice 
is followed within 24 hours by tonic and clonic movements, muscular rigidity and 
opisthotonos, altemaUng with periods of flaeddity. If the child surdyes, involuntary 
movements of chorcoathetoid form develop within a few weeks. Emotional instability 
and mental retardation appear as the child grows older. 

Diagnosis. — Athetosis and comparable forms of involuntary movement are not 
rarely seen in children, and are in the majority of instances not associated with 
kemicterus. Yet when a case of such motor disorder is seen in a child in respect of 
whom there is a history of neonatal jaundice, the possibility of this disease should 
be borne in mind. Again, the development of marked symptoms of organic nervous 
disease immediately after the appearance of severe jaundice in a newly bom infant 
should lead to a consideration of this condition as the probable pathological basis. 

Prognosis. — ^There is a marked tendency for these patients to die during infancy 
or chilcmood of intercurrent disease, but a minority survive to adult life with a varying 
degree of mental impairment and disorder of movement. 

Treatment. — ^There is no curative treatment and endeavour should be directed 
towards education and towards training in co-ordinated movements. In cases where 
sufficient intelligence exists much can be done by patient training, especially in the 
hands of trained ^vorkers. 


7. NEUROFIBROMATOSIS 

Synonym. — Von Recklinghausen’s Disease. 

Definition. — A complex disorder involving principally the skin and nervous 
system, and characterised in the former by the development of abnormal pigmentation 
and a great variety of tumours, and in the latter by the presence of multiple neuro- 
fibromata in the peripheral and less frequently the central nervous system. 

Etiology. — ^I’he disease is both hereditary and familial, though isolated cases 
occur. Formes frustes are common. Although the characteristic features evolve 
during the life of the patient, the malady undoubtedly results from congenital abnor- 
mality. It is often associated with other congenital and developmental anomalies 
of the nervous system and skeleton, and subjects of the disease show a remarkable 
propensity for neoplastic disorders. 
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Pathology. — ^The cutaneous lesions comprise fibromata, many of which are de- 
generate, naevi and areas of pigmentation. In the nervous system multiple fibromata 
occur in the peripheral and cranial nerves and in addition meningeal tumours and 
gliomata of the brain and spinal cord may be found. 

Symptoms. — Of the essential features of the disease, the cutaneous lesions arc 
usually the first to make their appearance. Some may be present at birth, others 
develop during childhood, adolescence or adult life. They present a great variety of 
forms. Abnormal areas of pigmentation are commonest. These have the appearance 
of cafi-au-Iait patches, and vary in size from a mere freckle to a large zone involving 
a whole limb. RIany are between the sizes ofa sixpence and a shilling. The cutaneous 
tumours appear gradually. Some arc pedunculated or sessile fibromata, often pig- 
mented anci usuSly soft to the touiii. Others are nanroid in composition. They 
may attain great size, coming to form the large redundant folds of tissue knon-n as 
plexiform neuromata. The fully developed cutaneous picture is that known as 
molluscum fibrosum. 

The tumours on the nerve trunks are also fibromata but usually firmer than these 
in the skin. They may occur on any of the peripheral nerves, the Umb plexuses, or 
the intraspinal portions of the nerve roots. Those peripherally situated are usually 
painless and seldom interfere TOth the function of the nerve on which they grow. 
They are occasionally painful on pressure. Those which originate on the spinal 
nerve roots produce tlie picture of spinal compression, commonly preceded oy a 
long period of root pain. They are freouently multiple. Within uie cranial cavity 
neurofibromata arc most often met with on the acoustic nerves, but may occur 
on any of the cranial nerves and produce symptoms characteristic of their 
position. 

Von Recklinghausen’s disease is often found in assodatlon with other congenital 
anomalies, such as spina bifida, meningocele, cervical rib, syringomyelia, mental 
deficiency and epilepsy. 

The tumours are liable to undergo malignant degeneration and it is not uncommon 
to find other tumours, such as meningiomata and gliomata in patients with tins 
disorder. 

Course and Prognosis. — In many cases the condition is compatible with a long 
and relatively normal life, though there is a tendency towards slow progression. 
Danger to life results only from central lesions in the cranial or spinal cavities, or 
from the rare malignant degeneration in the peripheral tumours. 

Treatment. — Nothing is known to modify the natural course of the disease. 
Central tumours should be removed surgically as they arise, and cosmetic improve- 
ment can often be achieved for the cutaneous and subcutaneous lesions. 


8. TUBEROSE SCLEROSIS 

Synonyms. — ^Adenoma Sebaceum; EpUota. 

Definltioo. — A condition characterised clinically by the symptom triad of multiple 
cutaneous tumours of the cheeks and face, mental deficiency, and epilepsy, and 
pathologically by the presence in the brain of areaa of gbosts of a peculiar type. 

Etiology. — Hereditary and familial incidence is common, but many isolated 
cases occur. No other factors are known. The sexes are equally affected. 

Pathology. — ^The diaracteristic lesions of the brain consist of nodular tuberous 
masses, which are most plentiful under the ependyma of the ventricles, into the 
cavities of which they project like candle-gutterings. Similar nodules can be seen 
and felt scattered throughout the cortex, and rarely in the cerebellum or spinal cord. 
They consist of dense tangles of neuroglia ixlls, many of markedly pathological type. 
The cutaneous tumours consist of an overgrowth of the sebaceous glands embedded 
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in najvoid and fibrous tissue. Tumours also occur in other tissues, naroejy rhabdo- 
myomas in the heart and kidneys, and the so-called “ phakoma ” in the retina. 

Symptoms. — These usually make their appearance in early childhood. Varjing 
degrees of mental defect from feeblc-mindeaoess to idiocy are universal. Epilepsy 
usually begins wthin the first few years of life and though any form may occur, 
generalised convulsion is the commonest. The characteristic skin lesions m^e theii 
appearance during childhood, in the form of numerous verrucose, shottj' papules 
on the butterfly area of the cheeks and nose. These are red or reddish-brown in 
colour, and the intervening skin is red and shiny. The extent and degree of this 
condition of sebaceous adenoma becomes more marked as the child grows older. 
Numerous other cutaneous tumours and congenital anomalies similar to these occur- 
ring in Von Recklinghausen’s disease are met with. 

Course and Prognosis. — The course is very slowly progressive. Most cases 
spend their lives in institutions for mental defectives, but frequently attain a con- 
siderable age. 

Treatment. — Symptomatic treatment is indicated for the epilepsy, and when 
possible procreation should be vetoed and the patient cared for in a suitable institution. 


CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 
Definition. — A group of clinical conditions, dependent upon lack of, or imperfect 
development, or degeneration of the nerve celh oi the cerebral cortex, basal ganglia 
or cerebellum. This agenesia of ner\'e cells may affect those cells of the pyramidal 

S stem which are the latest to develop before birth, namely those for the supply of 
e lower extremities and the resulting clinical condition is cerebral spastic paraplegia 
or Little’s disease, or all the cells of the pyramidal sy’stem may be affected, procTucinc 
generalised spastic rigidity. Again, the rugher regions of the cortex may be affecte^ 
and the result is congenital idiocy. Similar affections of the cells of the basal sangUa 
result in congerutal bilateral athetosis, and amgenital chorea. When the cereocllum 
is involved, congenital cerebellar atasy results. Further, there may he any combination 
of the above conditions. 

/Etiology.— The malady may be apparent at the time of birth, as the child may 
be bom wiA contractures present. More often, the signs of deficient or perverse 
movement, or of mental deficient, appear during tlie first year of life, as the signs 
of cerebral activity commence to be exteriorised. In most cases no heredity can be 
traced, but sometimes several children of the same mother may be affected, and 
direct heredity has been knmvn. 

Abnormalities of birth are frequent. Premature, or precipitate birth, prolonged 
birth from uterine inertia rather than from dj’stoda, and asphyxia neonatorum are 
all cotnsnon. Tlve is ftequently tha first bom of its mothet. 

Collier has expressed the probable patbc^encsis of cerebral diplegia as follows ; 
“ If we regard the brain from the time of its earliest stages of development as a field 
sown with seeds (neuroblasts), which germinate at different perioos of fatal life, 
and the germination is not even complete at the time of birth, the germination of all 
the elements in due time and their complete development being necessary for the 
formation of the perfect brain, then we may liken the cause of diplegia to some baneful 
influence, such as a frost, which acting at a particular time, may spare those seedlings 
which are u-ell developed and able to withstand it, and those seeds as yet not germin- 
ated, but which causes luvoc among the tender germinating seedlings, either to their 
death or severe maiming. In some cases, as, for example. In Liroe’s disease, the 
ncuroblasts thus affected may, after a period of retarded development, ultimately 
become strong plants and complete their development. It is of Interest that in the 


1488 DISEASES OF TnB KERVODS SYSTEM 

highest degrees of cerebral agenesia — anencephaly, pituitary abnormalities seem to 
be constant.” 

A well-defined variety of cerebral diplegia associated with congenital deafness is 
now known to occur as a result of the mother suffering from rubella in the early 
months of pregnancy. 

Pathology. — ^The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve cells, with corre- 
sponding absence, poor development, degeneration or a combination of these states, 
of the tracts which spring therefrom. The pyramidal tract, for example, may be 
found absent throughout, or it may reach to the medulla, or to the cervi^ region 
only, and so show at what period development was arrested. The changes in the 
nerve cells are followed by secondary gliosis. The final result is termed atrophic 
sclerosis. More often certain regions arc profoundly affected, while others escape 
relatively or completely ; but the distribution is always symmetrical upon the two 
hemispheres. The convolutions are unduly hard to the touch, and their surfaces 
often present a worm-eaten and faceted appearance. This irregular form of the 
convolutions, with wde, separating sulci, gives the brain a characteristic appearance, 
like that of a walnut kernel. 

Symptoms. — The clinical picture of the several forms of cerebral diplegia presents 
a combination in varying degrees of certain characteristic symptoms, always bilaterally 
distributed, though sometimes more severe on one side tlum on the other. These 
symptoms are : muscular rigidity, paresis, perverse movements, contractures Md 
increased deep reflexes. Mental dendency, optic atrophy and ata.xy are other im- 
portant symptoms. The signs of the disease oecome obvious during the first year 
of life or soon after. In severe cases, soon after birth, the nurse, in washing the cmld, 
is the first to notice the stiffness of the limbs, or the regular assumption of a curious 
bodily attitude. Otherwise, the abnormalities may not be obtrusive, unril the child 
should sit up or learn to get about, when weakness, rigidity, pen’crse movements 
and pes csvus may call attention, or backwardness in learning to walk and to talk, 
and mental deficiency may first suggest that there is something wrong with the child. 
The following are the common types of the disease, but it must be remembered that 
any combination of, or transition octween, the types may be met with. 

1. Generalised rigidity ; general congenital spastic paralysis, — ^There is extensive 
defect of the pyramidal system. The ngidi^ and weakness affect the whole of the 
musculature. 

2. Paraplegic ^'dity ; congenital spastic paraplegia ; Little's disease. — ^The pyra- 
midal deficiency is confined to that supplying the lower part of the trunk and lower 
limbs. 

3. Congenital bilateral athetosis and congenital chorea. — ^Tfae agenesia affects the 
cells of the basal ganglia, with the appearance of irregularity of movement, and of 
spontaneous involuntary movements, which may be of an athetotic, choreic or 
irregular type. A certain variable degree of gencm rigidity is present in these cases. 

4. Congenital cercbeUar ataxy. — ^The agenesia affects the cerebellum with the 
appearance of cerebellar ataxy. In this type, the limbs are flaedd, and in mixed 
cerebral and cerebellar types there is a tendency to bypotomdty of the musdes, 
instead of rigidi^. 

5. Congenital idiocy ; restless idiocy. — The agenesia affects those parts of the 
brain concerned with the higher functions. These children are emotionless, restless 
and unteachable. The skull often shows frontal or ocdpital microcephaly. 

6. Micfocephalic idiocy — where the agenesia is of the whole bram and the skull 
remains very small. 

Paresis and RiciDiry. — Except in severe cases, in whlcli the weakness amounts 
to complete paralysis, there is more rigidity than weakness, and it is often astonishing 
that there should be so much power in the presence of such a degree of rigidiQr. 
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The lower cxiremitlca are eenerally the most affected, the upper to a less degree, 
and the facial region still less. Afovement is slow and clumsy, and spontaneous 
involuntary movements are often present in the limbs. Contractures accompany 
the rigidity, and if walking is possible the gait is digitigrade from contraction of the 
calf muscles, the knees arc flexed from contracture of rije hamstrings, the thighs are 
rotated inwards, and the knees pressed together, nibbing against one another. More 
severe adductor spasm gives rise to the cross-legged progression. The rigidity and 
contractures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, ivitn wide palpebral apertures and large open mouth, 
is not infrequent. Slobbering is very common. The head may be ngidly retracted, 
but more commonly the chin is pressed dotvn upon the chest. The spinal column 
generally shotvs some deformity in the way of kyphosis, lordosis or scoliosis, and pes 
caNTis or cquino-varus is the rule. 

Per^trse Movements. — Under this heading must be grouped the very constant 
maladroitness of voluntary movement, the facial over-action and grimacing in speech 
and in mimetic expression, choreic movements, athetotic movements and intention 
tremor. Common sensation and the muscular sense arc unimpaired. The sphincters 
are unaffected. The deep reflexes are increased, but are often diiffcult to obtain 
when rigidity is very marked. The trunk reflexes arc often absent, the plantar reflexes 
usually are extensor in ^e- Since the growth of the skull foUo^vs and conforms with 
that of the brain, cranial abnormalities are common. There may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or a furrow corre- 
Monding with the intcrhcmispheric fissure, or frontal or occipital smallness and 
flattening. Every degree of mental reduction may be met with, from slight mental 
dullness to complete amentia. But this by no means corresponds with the severity 
of the bodily symptoms, for the mental defect is often roost severe when the bodily 
symptoms are slignt, and conversely. In some cases, very high intelligence persists, 
when there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of the pupils 
and slowness of light reaction are not uncommon. Nystagmus is often met with. 
Convergent strabismus occurs in about one-third of the cases. Convulsive attacks 
arc of common occurrence, and in about one-eighth of the cases epilepsy becomes 
established. 

Diagnosis.-— ^Vhen the symptoms are well marked, the diagnosis presents little 
difficulty, since the disease dates mostly from birth, or is discovered during the first 
year of life. Paraplegic rigidity may possibly be confused ivith other forms of para- 
plegia, and, espedally, with that resulting from spinal caries. Certain cases of pontine 
tumour may closely resemble generalised rigidity. The occurrence of such conditions 
during the first 2 years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of paraplegic 
rigidity, there is a tendency to slow amelioration of the rigidity, an increase of volun- 
tary power and control of the muscles in the course of time, especially under the in- 
fluence of careful training, and in paraplegic rigidity, if the mental acuity be not 
seriously impaired, laborious treatment may result in an almost normal condition of 
the limbs by the age of puberty. On the other hand, some cases of generalised rigidity 
become progressively worse, and succumb, usually before the end of the fourth year. 
Bilateral athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fatal result. Paraplegic rigidity apart, a great many of 
the cases of all forms of diplegia succumb before the sixth year, and in those who 
survive this age, the tenure of life is short, few reaching far into the third decade of 
life. 

Treatment. — In those cases with a marked degree of mental impairment, and 
in those which show a course of progressive degeneration, no treatment is of avail. 
In slighter cases of generalised rigidity, and in paraplegic rigidity, treatment is to be 
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directed to the prevention of contractures, to regaining of voluntary control, and the 
improvement of mental acuity. There is, perhaps, no disease which demands greater 
patience and persistency in carrying out of suitable treatment, and there are few 
diseases in which more brilliant results may be produced from apparently hopeless 
cases by pertinacity in treatment. It is in me early years, when treatment is for the 
most neglected, that good results are nrore quickly and readily obtained. From the 
first, regular massage and passive movements should be employed. Voliintajy move- 
ment should be encouraged, as far as possible, and as power and movement increase, 
gymnastic exercises of every kind should be employed. Rigid apparatus for prevention 
of deformity and to reduce contracture is harmful, for it increases the weight of the 
limb, and interferes with movement, which is the remedy with which paralysis is to 
be combated. Tenotomy is of great sendee in die relief of deformity and contracture, 
and should be soon followed by passive movements. It should never be performed, 
unless a fair degree of voluntary power is present. Many of the patients seem to 
improve more rapidly if thyroid be administered in moderate daily doses. 


INFANTILE HEMIPLEGIA 

While in childhood hemiplegia of slow onset is due to the same causes as in adults, 
cerebral tumour being the common cause, yet the majority of the cases of infantile 
hemiplegia of rapid onset are examples of diseases peculiar to children, to which no 
comparable disease occurs in adults, and to such cases the term "infantile hemi- 
plegia " is restricted. Tliese conditions are due to gross organic lesions of the brain, 
and for this reason must be strictly separated from the cerebral diplegias which are 
the result of cell lesions and not of gross lesions. 

Etiology. — In two-thirds of all the cases, the onset occurs within the first 3 
years of life. The malady becomes increasingly rare as childhood advances. A fe^r 
of the cases are of prenatal origin and a few are due to syphilitic fcetal vascular disease. 
Again, a very few cases are due to obstetrical events during birth, by which the 
cerebrum is injured. Acute infective diseases play a very important r6le in the 
causation of the disease, for about one-third of all the cases develop the malady during 
the course of a known infection. By far the most important of such fevers are measles 
and scarlet fever, but hemiplegia may occur in the course of pertussis, small-pox, 
rubella, diphtheria, dysentery, pneumonia, typhus, typhoid, mumps, malaria, chorea 
and endocarditis. While there can be no doubt that primary vascular lesions pe 
responsible for many of the cases in which this condition complicates the specific 
fevers (whooping-cough, for example, may cause cerebral hamorrhage, marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea and endo- 
carditis may cause embolism), yet in some cases an inflammatory lesion of the brain 
or encephalitis is present. 

Fatnology. — ^The following lesions are met with, either alone or combined in 
order of frequency : (1) Atrophic sclerosis ; (2) cyst formation ; (3) shrunken patches 
resembling wet wash leather, >vith some degree of atrophic sclerosis in their vicinity 
and (4) porencephaly. The general appearance of these lesions wliich appear to be 
varying degrees of the same process, suggests the end result of a %-ascular disturbanre 
usually confined to the area of distribution of the middle cerebral arterj'. There is 
evidence that many of them result from cerebral embolism occurring immediately 
after birth in association wth the closing of the ductus arteriosus. 

Symptoms. — The onset is rapid, and in two-thirds of all the cases the disease 
is ushered in by convulsions, which may be unilateral, but are more frequently general, 
and arc frequently repeated during a period of from a few hours to 24 hours, after 
which the patient sinks into a subconscious state, from which he gradually emerge 
in the course of a few days, to show the agns of some cerebral deftet, usually hem'i- 
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plegia, sometimes hemianopia, or aphasia, or any other sign of local cerebral or cere- 
bellar lesion. Pyrexia often accompanies the commlsion, and vomiting is common. 
The onset may be without con^oilsions or loss of consdousness. 

The relation of the onset of the paralysis to tiie convulsion \'aries. It may reach 
its height immediately after the imtial convulsion, or slight hemiparesis may occur 
which deepens after each subsequent convulslozL Sometimes the early couvnilsioos 
leave no paralysis, but this appears towards the end of the first w’eek, either suddenly 
with fresh convulsion, or gradually, as the padent recovers from the comatose state. 
The para]}’sis at its onset is flaedd, and involves the whole of one side of the body 
to a greater or smaller extent. An initial monoplegia is of extreme rarity. The paralysis 
may not reach the greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappeanng completely in from a few weeks to 3 months j 
in others, it may show no sign of improvement. The limbs, at first flaedd, subse- 
quently become spastic and develop contractures. In the course of years there may 
be great arrest of gyotvth on the affected side, and this is not necessaray proportionad 
to the degree of paralysis, but apparently depends upon the degree of destruction 
which has occurred in the parict^ lobule. Post -hemiplegic spontaneous movements 
of an athetoid, choreic or irregular kind are common, and arc attributable to lesions 
in the corpus striatum and subthalamic grey matter, for which re^ons encephalitis 
shows an espedal predilection. Epileptic fits recur at varying intervals in about half 
of all cases of infantile hemiplegia. These always commence upon the affected side 
and are sometimes confined to it. Mental dcfideocy U met with in all degrees, in 
relation to the position and extent of the cerebral cortex which is involv^ in the 
lesion. 

Diagnosis.— The nature of the malady at the onset, with convulsions, may 
possibly be suggested by prodromal pyrexia, by the severity and long duration of 
the convulsions, and by the prolonged subconsdous state that ofien follows. Con- 
vulsions occurring several days after the onset of specific fevers should strongly suggest 
the diagnosis. ^Vhen the signs of hemiplegia or of other local cerebral lesions appear, 
the diagnosis presents no dimculty. 

Coarse and Prognosis. — In a very small proportion of the cases the patient 
does not sur\'ive the initial manifestations of the disease, and dies in convulsions. 
Apart from this event, infantile hemiplegia has little tendency to destroy life. The 
initial flaedd hemiplegia tends to improve and gives place to a slowly improving 
spastic hemiplegia, which, with the return of some power, sho^vs perversity of move- 
ment, stiffness and slowness, ataxy, athetosis and choreic movemente or tremors 
according to the position of the lesion. The spontaneous movements appear within 
a year of the onset. Slow improvement may go on for years, but cases with much 
mental reduction or in which recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence or 
lessen the severity of the cerebral destruction which occurs in these cases. Too often 
the damage to the brain ^ happened as soon as a diagnosis is possible. When the 
paralysis has developed, treatment is to be directed to the prevention of rigidity and 
contractures by regular passive movements, to regaining voluntary control by encour- 
agement and patient exerdses, and to the improvenient of mental acuity. Where 
there is much contracture and dcforniity, tenotomies are of great service, provided 
there be some voluntary' power in the musdes, the tendons of which are to be divided. 
Recurring commlsions should be treated as idiopathic epilepsy. 

Severe cases of this disorder as they reach childhood and adolescence present a 
very characteristic picture. The infant e hemiplegia is associated with some degree 
of failure of gronth in the affected limbs and with perverse movements. In addition, 
epileptic fits, mental retardation and violent temper-tantrums are characteristic. 

Such cases have, of recent years, been increasingly treated by complete surgical 
removal of the damaged hemisphere. 'Hiis “ hemispherectoray ” is usually followed 
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not only by cessation or improvement in the fits but by a marked improvement in 
the mental enfeeblement and the temper-tantrums. Even more surprisingly, the 
severity of the hemiplegia instead of being increased is dimimshed. 


PAROXYSMAL DISORDERS OF THE CENTRAL 
NERVOUS SYSTEM 

EPILEPSY 

Introduction.— Epilepsy, In the widest sense, may be defined as a persistent 
liability to occasional seizures. The seizures may be associated with orgamc disease 
of the brain or a toxic state, and if so the epilepsy is said to be symptomatic. If the 
attacks are of such a nature that they point to a focal lesion of the brain (see p. 1497), 
and particularly if consciousness is retained during the whole or a considerable part 
of the seizure, the term Jacksonian epilepsy is applied to them. More commordy 
there is no discoverable organic disease of the bram and no toxic state (e.^. ursmia, 
eclampsia) with which fits are known to be associated, and the epilepsy is then de- 
scribed as '* idiopathic" or " essential It is becoming more and more common 
to restrict the use of the general term ** epilepsy ” to this last variety, but it is apparent 
that the clinical division of the cases of epilepsy into symptomatic and Idiopathic 
cannot be absolute, if only for the reason that oi^anic cerebral disease may not oeclare 
itself except by the occurrence of fits. In the a^occ of other indications of cerebral 
disease there u no positive feature by which either variety can be recognised. 

SYMPTOMATIC EPILEPSY 

The knotvn causes of symptomatic epilepsy are numerous. In addition, the 
diagnosis is often based on assumption beause some item in the history of the case 
provides a basis for supposing that orgamc cerebral disease or injuiy has occurred, 
and it requires much knowledge and good judgement to assess whetlier such an 
assumption is well founded. Injury of the brain of any nature whatever, whether 
from violence from without or from disease within, may cause epilepsy. Cerebr^ 
tumours, agenesia, encephalitis, meningitis, cerebral'syphilis, abscess and certain 
types of vascular lesions give a high percentage of epileptic sequels or accompani- 
ment. Another cause of symptomatic epilepsy that should be borne in mind when 
a previously normal person who has lived abroad develops fits is cysticercosis of the 
brain. Acute intoxications with lead, alcohol, absinthe and many other poisons may 
evoke epileptiform fits, as may also eclampsia, uncmia, hyperpiesis, choUemia and the 
specific fevers of childhood, and although in diese conditions the epileptic phenomena 
do not usually recur after the intoxication has terminated, nevertheless, any one of 
them may be the apparent beginning o/petsistendy recurring epilepsy. 

IDIOPATHIC EPILEPSY 

Definition . — A liability to fits or minor seizures, prone to recur over long periods 
of time or even throughout life, without any discoverable organic disease of the brain 
or other known cause of fits. 

The fit is a disturbance of function, due to a sudden excessive and uncontrolled 
discharge of nervous ** centres ” and this is believed to be due to a disturbance of the 
metabolism of the cells in which the abnotmal discharge originates. Of the nature 
of this metabolic disturbance we are still ignorant and as far as we know it b not associ- 
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ated with any recognisable change in the histological appearances of the cells con- 
cerned. The metabolism of nerve cells in activity is accompanied by changes of 
electric potential and under suitable circumstances the potential changes in the cerebral 
cortex can be recorded by the electro-encephalogram. Normally they are rhythmical 
alternations at the rate of 8 to 12 per second (the a rhythym) and the best records of 
them are obtained from the occipital region of the head when the patient closes his 
eyes and relaxes. At the time of an epileptic fit there are repetitive excessive electric 
discharges all over the cortex and these arc followed by a period of electrical inactivity 
lasting some minutes. At the time of a petit mal attack the E.E.G. shows a single 
“ spike ”, indicating one excessive dtsdiarge, occurring all over the cortex or a succes- 
sion of spikes. In many epileptic patients the electrical record indicates that inter- 
mittent abnormalities of the rhythm are present during the intervals between the 
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A. Normal alpha rhythm, largely absent with the eyes open and appearing when they 

are closed ; 1 1 ^cles per second. 

B. An episode of waves of mixed frequency in a case of idiopathic epilepsy. 

C. An outburat of spike and wave comptexes at 3 cycles per second accompanying a petit 

mal atta^ 

By At kindnen of Dr. IT. A. Cobb. 


fits and some of them arc similar to those associated with a fit, i.e. they are ” sub- 
clinical ” attacks. Abnormalities of the rhythm of potential variation are present in 
many other conditions besides epilepsy, but when the complex known as the ” spike 
and wave ” appears on the record it is believed to be indicative of epilepsy. Many 
epileptic patients, however, do not show this abnonnality on their records and the 
records may either be quite normal or may show other non-characteristic abnormali- 
ties. Electrical abnormalities are found alike in ** idiopathic ” and in “ symptomatic ” 
epilepsy, but in the former they are more constantly present, and are, m general, 
more "widely diffused over the cortex and moi« reaifily modified by such activities 
as over-breathing. 

Etiology. — ^It is important to be clear in our minds what we mean by the cause 
of epilepsy. In symptomatic epilepsy organic disease of the brain is usually present, 
but in idiopathic epilepsy there is no organic disease with which the liability to fits 
can be associated : moreover, the same organic disease, e.g. a glioma of one frontal 
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lobe, may be associated with fits in one case and not in others. It is tlius evident 
that the organic disease is not the irotnediate cause of the liability to abnormal dis- 
charges, but it is a more remote cause. Of the more immediate cause (or causes) 
of the liability to attacks almost nothing is known, beyond the indications oi metabolic 
disturbance in nerve cells that have already been referred to. Of remote causes of 
the liability in addition to organic disease of the brain, heredity is the most important. 
While this factor is regarded much less seriously now than formerly, the fact remains 
that in a still considerable proportion of cases, a history of epilepsy in a near relative 
is obtained. Moreover, recent electro-encephalographic observations by L«nnox 
suggest that in the parents (one or both) of epileptic subjects abnormally wide fluctua- 
tions in the rhythm of the brain potentials are unduly common, and it may be that 
while epilepsy as such is not inherited, some instability of cortical cell function may 
be inherited, which, in combination with other factors leads to the appearance of 
epilepsy under certain (as yet unknown) drcumstances. 

In me vast majority of cases of idiopathic epilepsy the tendency to fits first reveals 
itself in childhood or adolescence. In 70 per cent, of cases attacks have begun by 
the age of 20, and in 85 per cent, by the age of 25. In a small number of cases 
idiopathic epilepsy first manifests itself in the fourth or fifth decade, but far 
more frequently fits coming on after the age of 25 are symptomatic of organic 
cerebral disease. Often children starting to have fits in adolescence have had convul- 
sions in infancy. 

The frequency of fits in the same patient is subject to great variability, so that 
the liability to abnormal discliarge evidently fluctuates. When it is sufficiently great, 
there must also be a final exciting cause which starts oil the attack — especially the 
major fit. Of the cause(s) of fluctuations in the liability to attacks and of the exciting 
causes of fits we are, again, quite ignorant. The most that can be said is that some- 
thing is known from empirical observation of the conditions in which fits often occur. 
These are subject to great variability from patient to patient, but often show great 
uniformity for the same individual. 

]\Iore than half of all (convulsive) attacks occur during sleep. There are many 
individual patients whose attack-s invariably occur during sleep, and this is often 
called nocturnal epilepsy, but the hability attaches to sleep, whether nocturnal or 
diurnal, and the Sunday afternoon " nap ” in front of the fire is frequently productive 
of fits in such patients. Of the nocturnal fits, many occur soon after the patient has 
fallen asleep, but still more in the last fe%v hours before waking. There a« some 
epileptics who never have fits except in sleep, and in general the liability to fits during 
sleep is much greater than during the waking state. The next greatest frequency of 
attacks attaches to the first hour or so after waking. Many patients have their attacks 
usually or invariably when tvashing in the morning or dressing, or about breakfast 
time, so much so tliat for the average patient the liabili^ during tliis first waking 
hour seems considerably greater than for any other hour of the twenty-four. During 
the rest of the day the liability to attacks for the average patient is much less, but this 
is wst to say that mawy fits do wot otssii dwviwg the day, and occur soiwstisrws wader 
the most unpredictable drcumstances. In general the patient seems less liable to 
attacks while intent on the day’s activities than when inactive, relaxed or lounging 
or dozing. In. the evening, especially in the last hour before bedtime, the average 
I iabiliW to fits is again increased, and some patients usually have their attacks at this 
time, but in gene^ the evening liability is not nearly as great as that of the first 
morning hour. 

In women there is a pronounced increase of liability to fits in association rvith 
the menstrual period, beginning about 5 dajre before the onset of menstruation and 
tasting till the end of 48 hours after its termination, with its maximum in the 2 days 
preceding the menses. In many women who are relatively mild cases of epilepsy 
the attacks occur only at such times. 
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There is a popular idea that emoUonal exdtement has an influence in precipitating 
fits in epileptic patients, but it is rarely that the personal histories of patients provide 
any confirmatory evidence for this and the only emotion that seems to have any 
effect in increasing the liability to attacks is fear, and even that is doubtful. In a 
few patients concentration on studies has an adverse effect. 

Phj'sical disturbances such as vertipo, nausea, vomiting seem also to increase the 
liability to fits, as also docs phj-sica! injury. General anajsthetics often precipitate 
fits in epileptic subjects, and an injection of novocain seems to increase the liability 
so that an attack may occur after some hours. 

The retention of water in the body, brought about by the intake of a large amount 
of fluid and the injection of pltuitrin subcutaneously, leads to the occurrence of a fit 
in SO per cent, or more of susceptible subjects and this has been used as a diagnostic 
test for epilepsy, but such a test is rarely called for if adequate attention is given to 
the description and circumstances of suspected fits. 

Symptoms. — Prodromata. — ^The circumstances which immediately precede the 
occurrence of an attack are of some importance. As has been mentioned, it is un- 
common, speaking generally, for an attadc to occur when the attention is fixed, or 
when some act is being performed, and from this it follows that the epileptic is rela- 
tively or absolutely free from attacks when at work and doing, and only in rare cases 
comes to harm or injury from accident. Some patients are able, by effort of will in 
fixing attention, or by the performance of some vigorous action, to arrest attacks 
whi^ threaten or have even begun. 

Sometimes a change in the general condition of the patient may make him aware, 
or may acquaint those around him, that an attack is pending, and such signs of 
altered health may herald an attack for from a couple of nours to a week. Headache, 
irritability, restlessness, euphoria, depression, lethargy, somnolence, unusual appetite 
and a peculiar \*acant look may all be met with in this connection. 

Not infrequently the attack is preceded by paroxysmal manifestations which are 
in reality minute attacks, such as partial lapses m consciousness, a sense of strangeness, 
*' dreamy state ”, jactitations of any of the muscles exactly resembling those seen in 
uitemia, slight auras, giddiness, sneezing and yaivning. 

Discription of TJIE ATTACKS. — ^The varieties of the epileptic attack are legion, 
and so'cral types may occur in the same subject — indeed, it is unusual for fits to be 
always of the same type in one subject. They tend to vary both in degree and nature. 
They are usually divided into ” major ” attacks, in which spasm is conspicuous, and 
the less spectacular “minor” attacks, in which spasm is not a prominent feature. 
This distinction is purely artificial, for most patients have attacks of both varieties, 
and the two merge by insensible gradations the one into the other. 

The following description will serve to illustrate the more definite manifestation 
of epileptic attai^ : 

GENERAL CONVULSIVE FITS {haut or grand mat ). — There is some reason for believing 
that every major attack has a local commencement in some region of the brain, and 
that it is in reality a local fit which rapidly becomes general. When such an attack 
commences wth a local aura there is proof positiw of local commencement. When 
it commences with conjugate deviarion of head and eyes to one side, this is a certain 
indication that the disturbance commences in the opposite hemisphere. When the 
spread of the disturbance is so rapid as to cause instant loss of consciousness there is 
no memory to retain the initial event of the attaii. The seizure may begin with any 
of the locd manifestations described later, the epigastric aura and giddiness being 
two of the most frequent. Or the patient may only be aware of his attacks from the 
condition in which he finds himself after their occurrence. The tonic spasm com- 
mences wth conjugate deviation of both eyes to one side, followed by rotation of the 
head to the same side. The blood pressure falls, the countenance is for a moment 
pallid, the eyes widely open, the pupils dilated, the cornea; insensitive. The march 
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of the tonic spasm usually causes head retraction and opisthotonos; the upper ex- 
tremities are stiff in flexion and adduction, the lower extremities in extension. If 
standing, the patient falls usually backward^, but the conjugate deviation of head and 
eyes may bring his face to the ground first. The respiratory muscles and larynx, 
going into spasm, produce the cpdeptic “ cry ”, and the respiratory movements being 
no longer possible the face darkens with the asphyxia, and the sphincters may relax, 
with the evacuation of bowel or bladder. The protrusor spasm of the tongue and the 
closing spasm of the jaw may cause the tongue to be bitten. After the tonic spasm 
has lasted some seconds and perhaps has produced such a degree of asphyxia as seems 
hardly compatible with survival, it begins to break into a series of sudden shock- 
like, jerky movements — the clonic spasm — ^which continue for some seconds, be- 
coming less regular and occurring at longer intervals until, with a final jerk, the 
muscles become perfectly limp. Meanwhile the relaxation of the respiratory and 
laryngeal spasm has allowed tlse respiratory movements to return and to chum up 
the sSiva, often bloodstained, which escapes at the nose and mouth in the form of 
froth. At the end of the attack there is complete and unrousable loss of consdousness, 
the pupils are dilated and insensitive to light, the comeal reflexes absent, the knee- 
jerks absent and the plantar reflexes extensor in type. In a short time the knee-jerks 
return, the plantar reflexes return to the nonnal and consdousness returns. Usually 
the patient is dared, feels ill, has marked headache and if left to himself soon sleeps 
heavily for some hours. It must be noted that the general convulsive attack almost 
always leaves the patient face downwards, so that he has been known to drown in a 
puddle an inch deep and has been asphyxiated by his own pillow. The latter event 
w by far the commonest way in which the epileptic meets his death from aeddent 
in a fit 

The epileptic ery.^There are two quite difierent sounds that may occur at the 
commencement of an epileptic attack. The one is a natural, consdous cry of terror 
at the advent, as in the patient who altenuted piercing screams with “ It is coming I 
It is coming I " before the convulsion commenced. It is curious how rarely any 
memory of such cries or utterances remains with the patient The other is the epileptic 
ciy proper — a weird, unearthly, hollow sound, produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even of severe 
cases, for the obvious reason that it is determined by a particular march of the spasm. 
If the inspiratory spasm occurs before the larynx has ^ne into spasm or after it is in 
spasm, there can be no laryngeal noise, but only the commonly witnessed pharyngeal 
and buccal grunting and gurgling. The spasm must be so timed that the mspuatory 
spasm must occur as the larynx is closing, and this only obtains in a minority of the 
cases. 

Tongue-biting . — Some patients always bite the tongue, others never, and some 
now and again. The tongue is always bitten at the side and some way from the tip, 
because it is deviated to one side in the spasm and its thicker part brought betw’een 
the molar teeth. TJie same side is usually bitten. The tongue cannot be bitten unless 
protrusor spasm occurs either before the jaw has gone into tonic spasm or after it has 
broken into clonic spasm. If any other march of spasm occurs, the tongue escapes. 
It is remarkable bow little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. 

Incontinence . — Though common, incontinence is by no means invariable even in 
severe attacks. More ouen it is the urine alone that is evacuafed, much more seldom 
the bowel alone, still more rarely both. A rare phenomenon during an epileptic fit 
is seminal emission. 

Secondary events . — ^The degree of asphyxia during the attack may be severe, and 
blood vessels may give way under the stress, with the production of surface ecchy- 
moses or deep hiemorrhages, including cerebral hiemorrhage. The spasm is powerful 
and may give rise to much subsequait aching, as if the patient bad been beaten all 
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over. It may dislocate joints, rupture musdes and even break bones. A dislocation 
once produced in a fit is very liable to recur \rith subsequent fits. 

Duration of epileptic attacks. — ^Two minutes may be given as an outside time- 
limit for the duration of an indmdual attack, from its commencement to the end of 
the active phenomena, and in convulsive attacks to the end of the spasm. Usually 
the time is much shorter than tWs, and often is a few seconds only. Sometimes 
attacks are described as of much longer duration. ^Vhen anal^ed, such attach will 
be found to be a scries of attacks with very short intervals, or slight attacks vrith post- 
epileptic functional spasm, or hysterical attadcs. 

Other \*arictics of conviilsive disorder are commonly encountered either as heralds 
of a grand mat attack or as the sole expression of the epileptic disturbance. 

SIMPLE jACrriTATiON. — Simple twitcnings of individual muscles or groups of muscles, 
occurring, now in one part oi the body, now in another, arc seen m the majority of 
epileptics at some time or other. They are conspicuous in the convulsions of clmd- 
hood, where they often constitute the chief dtnical feature. They are well known 
as the “ caiphology ”, or '* subsuUus tendinium ” of uraimic and edamptic attacks, 
and in the ” typhoid state ”, They may be not infrequently noticed in the epileptic 
person when he is otherwise well, and engaged perhaps in conversation or other 
occupation. Gowers emphasised epileptic tviitching as a prodroma of an oncoming 
severe attack ; but while in some instances this is undoubtedly true, yet it frequently 
occurs when no attack follows. It has been called ” epileptic myodonus ”. 

LOCAL FITS. — First studied by Hughlings Jackson, these evenu bear the name of 
’* Jadaonian epilepsy ”, and tWs term has unfortunately become coupled with common 
errors that were no part of Jackson’s teaching. These are (1) that some local disease 
invariably underlies the Jacksonian fit, and (2) that the Jacksonian fit necessarily 
consists of local motor convulsion. Actually, in many cases naked-eye and micro- 
scopic examination may fail to reveal any local lesion, and none such may be present. 
Also, the Jacksonian fit may consist of phenomena involving any possible cortical 
function. It may be added that local disease of the brain quite commonly evokes 
generalised fits indistinguishable from those of idiopathic epilepsy, and conversely 
that the latter form of epilepsy may express itself in the form of Jacksonian fits. 

In local convulsive attacks the ojmmon Ibd of onset are the angle of the mouth, 
the thumb and index finger, and the great toe, but the spasm may occasionally begin 
elsewhere. It rarely produces conjugate deviation of the eyes as a primary move- 
ment, but usually in assodation with, and secondary to, deviation of the head. The 
convulsive movements may remain confined to their place of onset throughout the 
fit, or may spread widely so as to involve a whole limb, one-half of the body, or the 
entire musculature. In fits Involving the musculature of the right half of the face 
and tongue, speech is usually lost during the attack and returns shortly after its 
cessation. Spasm never affects the muscles of one eyeball alone, but the spasm is in 
terras ot conjugate deviation of both eyeballs in one ^recthn. The same rule applies 
when the neck is affected, for the head is then either rotated to one side or extended 
or flexed on the chest. SVith the other bilaterally assodated muscles it is different, 
for the tongue is affected on one side only, as is also the face. The onset is with tonic 
spasm, which after a little while gives place to broken or clonic spasm, becoming 
more and more intermittent and finally ceasing. In some cases, but by no means 
in all, the convulsion leaves varying degrees of weakness in the affected musdes — 
Todd's paralysis or post-epileptic paralwis — with transient signs of loss of function 
of the pyramidal ^tem, such as loss of trunk reflexes, increase of jerks and extensor 
plantar reflexes. 

Epileptic spasm usually puts the hand in the position of extension at the inter- 
phalangeal joints, and flexion at the metacarm^phalangeal joints, with flexion at wrist 
and elbow, and adduction at the shoulder. The feet are dropped and inturned, with 
extension at the knee and hip. Usually the trunk is in opisthotonos. 
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The sequence of tonic spasm, followed by clonic spasm, though usual in epilepsy, 
is not invariable. Purely tonic fits may occur with no clonic spasm, the tonic sp.'tsm 
remitting suddenly. Such fits are usually of s%ht severity and duration. On the 
other hand, the spasm may be clonic only. The simple jactitation already described 
may be taken as a simple clonic fit. Local fits, especially of the face and of the hand, 
may be purely donic. 

Loss of consciousness in local fits. — This seems to depend upon the extent of the 
cortex involved. With narrowly confined fits there may be no evident impairment 
at all, as in local convulsion of the face or hand, or as In a patient who vividly described 
a slow visual fit as it was occurring. When the fit spreads, consciousness is usually 
impaired, and when lost, it is lost late in the fit. For example, it is usual for a con- 
vulsion which spreads to one-half of the body to cause some impairment, and if it 
involves both sides generally consciousness is always lost. 

LOCAL PARALYTIC FITS {simple paralysis). — This is the rarest of all forms of the 
epileptic attack. It consists in a sudden inabili^, relative or complete, to use a limb 
or one side of the body or the whole voluntary musculature, with no preceding con- 
vulsion. There are the usual signs of cerebral paralysis — at first flaccidity with a 
tendency for the jerks to fail ; a few moments later increased jerks, %vith absent trunk 
reflexes and extensor plantar reflexes, all of which signs soon disappear. The attack 
may occur as an isolated phenomenon. More often a slight “ minor ” attack or a 
local sensory attack accompanies the onset of the paralysis. Sometimes such an 
attack may result from local disease of the brdn. Such episodes when involving the 
right face or right side of the body may occasion aphasia, or the aphasia may occur 
alone as the attack of simple paralysis. Such attacks of simple paralysis without 
convulsion are well known in uremia, bypetpiesia and general paralysis of the 
insane. 

SENSORY EPILEPTIC DISTURBANCES. — Numerous sudden sensory disturbances may 
be met with in epilepsy. They may be related to the organs of special sense, to 
those of common sensibility or to those of visceral sensibility. They may occur as 
isolated events and so constitute the whole epileptic attack. Often, however, the 
disturbance of the cortex spreads widely, involving general convulsion and loss of 
consdousness ; but the initial phenomena are remembered by the patient as the 
" warning ’* of the attack and have from andent times been termed “ auras ”, when 
preceding general convulsion. In reality, they constitute an essential part of the 
attack as showing the region of the brain in which the disturbance starts, and in every 
patient who has such “ warnings ” preceding his severe attacks, the warnings occur 
at times by themselves without any such sequel. 

Visual fits. — These may take the form of negative phenomena, such as dimness 
of vision, complete darkness or bemianopia, or of positive effects, such as flashes of 
light, scintillating stars or balls of fire, or of both together in the form of blindness 
with flashes of light. In the last case they may dosely resemble the visual phenomena 
of migraine, and are not infrequently caused by a local lesion of the ocdpital region. 
Complex visual halludnations may occur. 

Auditory fits. — ^The halludnations of sound may be of any nature — hissing, boom- 
ing and elaborate musical sensations, as of bells, being common. There is usually 
a sense of coinddent deafness of “ far away ” hearing, which passes off with or soon 
after tlie sound. 

Olfactory and gustatory fits. — ^These halludnations are always described as of 
“ flavour ”, usually unpleasant. Very often, movements of the bps, tongue and jaw, 
or swallowing movements are present, and the ” dreamy state ” referred to below may 
be assodated. From the location of the functions of smell and taste in the cortex 
of the uncinate gyri, and from the common occurrence of fits of this character in 
lesions of these convolutions, this type of fit is often referred to as the " uncinate 
fit ”. 
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Sensory fits. — ^These hallucinations may have their seat of commencement in any 
art of the body. They may remain local, but more commonly they spread from the 
oint of origin m terms of the local representations of the body in the cerebral cortex, 
nd usually from the periphery towards the trunk and head, but a sensory fit may 
pread to the extreme periphery first. For example, commencing in the fingers, it 
lay spread up the arm to the head, or on reaching the shoulder it may invade trunk 
nd leg before ascending to the head. It may be bilateral, and may be confined to 
he anterior or posterior aspect of the body. 

The sensation may be described as “numbness", “tingling", “pins and 
leedles ", “ vibration ", “ rushing ", “ as if the limb were withering ”, much more 
arely actual pain. Sometimes the sensation is indescribable. The sensory attacks 
lave their origin in a local disturbance of the parietal region of the cortex, and may 
ndicate the presence of an organic lesion in that region. They may he accompanied 
•r followed by temporary loss of sensibtli^, in the form of astereognosis, loss of 
ense of position or amesthesia. 

Another group of sensory fits for which it is impossible to give any definite cerebral 
ocalisation at present, is that of the so-called visceral auras, which arc mainly referred 
o the distribution of the vagus nerve. Such are the very commonly occurring 
‘ epigastric " sensation, and sensations of choking, dyspneea, nausea and cardiac 
iensations. 

Disturbances in the realm of the vestibular nerve are common indications of 
:pilep3y. Sudden ^ddlness may be the sole indication of epilepsy, and is a common 
nitiai event in major attacks. It may be indicative of the sudden fail of blood pressure, 
)r the feeling of rotation may be consequent upon early spasm causing conjugate 
leviation of &e eyes. 

PSYCHO-MOTOR PITS. — These may take the form of peculiar mental states, of 
instantaneous onset, remembered afterwards sometimes m exquisite detail, some- 
times only in vague character. Emotional conditions of fear or horror, which may 
»use the patient to attempt wth violence to escape from his sufroundmes — “ cur- 
jive " epilepsy — may occur. Or, the attacks may take the form of a sudaen feeling 
of misery, or an intense sense of personal wrongdoing, s sense of intense familiarity 
in surroundings which are unfamiliar, a sudden sense of strangeness, as in a patient 
whose fit was “ suddenly seeming to be somewhere else ”, a sense of euphoria or of 
intense mental energy, a " dreamy state ”, often associated with smacking of the lips 
and champing or swallowing movements, which often has a pleasurable emotional 
tone. Again, the psychic fit may take the form of a highly complex and detailed 
hallucination. Other psycho-motor attacks may express themselves as outbursts of 
uncontrollable rage, and in rare instances the patients make attacks of great ferocity 
on unoffending individuals and have no recollection of these incidents aftenvards. 

MINOR EPILEPSY {petit mal). — ^The disturbances to which this term is given show 
considerable variation in degree, but share in common the fact that there is a sudden 
impairment or loss of consciousness. 

Simple loss of consciousness. — In tins, the commonest of all minor phenomena, 
there is a simple break in the continuity of consdousness. The train of thought and 
action is suddenly arrested for a few seconds, and there is a sudden stillness of posture 
and fadal expression which attracts the attention of a witness. The face may show 
sudden pallor, a vacant expression and curious fixity of the eyes, tvith large pupils. 
The patient does not fall, or move or drop anything that be is holding. In a few 
seconds the attack is over, leaving the patient unable to describe what has happened, 
perhaps a little confused for some seconds, sometimes emotional and even hysterical. 
More often he continues what he was about as if nothing had happened. Such attacks 
sometimes occur very frequently, even hundreds in a thy. 

Simple loss of consnousness toith falling. — ^The patient suddenly falls, without warn- 
ing, in the extended position, and almost always prone, so that his head reaches the 
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ground first, and his forehead receives the bruise. He regains consdousness immedi- 
ately, and picks himself up as If nothing had happened. In another form of this type 
the head, or the head and trunk, alone are affected ; the patient docs not fall, but 
simply drops the head forward. 

StmpU Joss of consciousness with slight spatm.--^Th\a forms a gradation from the 
above types to the definitely convulsive seizures. The spasm is seen as conjugate 
deviation of the eyes, and perhaps of the head also, or it takes the form of laryngeal 
and respiratory action, giving rise to a groaning noise, or it may involve any part of 
the musculature. 

Condition after Attacks. — ^The ^ileptic fit may leave no after-effects what- 
ever, even though it be severe, but this is unusual. On the other hand, even the 
slightest attacks may cause conspicuous sequels. Sleep and headache are very com- 
mon, especially following convulsive attadcs, and they may be alternative effects, 
in that if sleep occur there is no headache, but if it be prevented there is severe head- 
ache. The post-epileptic paralysis of Todd has already been described, and also the 
aphasia wliich may follow right-sided attacks. The mental state is usually affected by 
the attack, and returns to the normal sometimes quickly, sometimes slowly. Com- 
monly the patient is dull and dazed, speaking at random, unreeeptive, irritable, and 
does not fully recognise his surroundings. Many patients, especially women, weep. 
During this state o? impaired consciousness the patient may pass into a condition of 
mental automatism, in which various acts are performed in a consdous manner but 
of which no recollection is afterwards retained. One patient always prepared for 
bed after her minor attacks, and on one occasion proceeded to undi^ in the stalls 
of a theatre. The acts performed during post-epileptic automatism may have no 
relation to the life and mentality of the paaent He may do spiteful and cruninal acts 
to those he dislikes. This fact has an important bearing as regards the criminal 
responsibility of the epileptic These post-epUeptlc conditions occur commonly after 
minor attacks, but they may also occur after major fits ; they seldom occur when 
convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often met with 
after a conmsive attack. As it occurs duimg the period of unconsciousness, there 
is some danger of the vomited material being drawn into the larynx. Though Gowers 
mentions a case in which this event proved fatal, aeddents of this nature are exceed- 
ingly rare. 

Mental Deterioration and Aberration in Epilepsy. — ^Many epileptics, «pec- 
ially those wlio have frequent attacks, show signs of mental deterioration, which is 
often progressive, and which may become severe and end in chronic insanity, while 
others show no such mental troubles, and some of these fulfil a long life tvith the 
highest standard of capadty. 

There seems to be no correlation between the type of epilepsy and mental degenera- 
tion, though the btter is iridely held to be more frequent and more severe when many 
minor attacks occur. 

The tendency to mental failure is greatest in the cases which commence in child- 
hood, and lessens as age increases, but m the epilepsy commencing in the degenerative 
period of later life, the inddence again increases. In its slighter form there is merely 
defect of memo^, of attention and power of acquisition. In more severe degree 
there is greater imperfection of intellectual power, weakened capaci^ for attention 
and often defective moral control. Mischievous restlessness and irritability may 
develop into vidous and criminal tendendes with advancing age. Every grade of 
intellectual defect may be met with to actual imbecility. Paroxysmal outbursts of 
mental derangement may occur, sometimes transient and immediately following a 
fit, sometimes without a fit, and sometimes lasting for weeks or months. 

Periodicity. — ^SY hile some patients may have fits at any time and at all rimes, 
yet there is a tendency in the majoriQr for the attacks to occur at particular epochs 
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and not at others. Epilepsy may be stricdy ** nocturnal ” or “ diurnal It may 
occur only on rising in the morning, or solely at the menstrual epoch. The fits may 
come in batches of several in one day, at intervab of many months. A knowledge 
of the periodicity when present is of great value in the successful treatment of 
epilepsy. 


SPECIAL VARIETIES OP EPILEPSY 

Epilepsy from Local Disease of the Brain. — Almost any lesion of the cerebral 
hemispheres may produce symptomatic epilep^. But not more than 5 per cent, of 
all such lesions do this. The convulsions which may occur in cerebral thrombosis, 
encephalitis and meningitis are examples of epilepsy incident with the onset of an 
acute lesion. Lesions of the brain in childhood seem to be more commonly associated 
with epilepsy than when occurring in adult life. Agenetic states of the brain of 
prenatM origin (cerebral diplegias) are assodated with epilepsy in 30 per cent, of the 
cases, and imantile hemiplegia is followed by epilepsy in about the same proportion. 
In adults the commonest causes of symptomatic epilepsy are supra*tcntorial tumours 
and cerebral syphilis. Increased intracranial pressure by itself, as, for example, in 
subtentorial tumours, seldom, if ever, produce fits unless there is associated involve- 
ment of the hemispheres as occurs in meningilis, subarachnoid hiemorrhage or hemi- 
sphere tumours. Cerebral abscess situated in the hemispheres not imcommonly 
produces fits. 

The fits caused by local lesions may be in every respect identical with and in- 
distinguishable from the usual type of epileptic manifestation, from the slightest 
momentary minor fit, all through the lo^ sensory and motor fits, to the severe 
general convulsion of instantaneous onset and immediate loss of consciousness. There 
are the same auras and the same sequels. It may perhaps be said with relative truth 
that the splanchnic auras (epigastric, cardiac, etc.) are uncommon, and that there is 
a greater tendency for consciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local lesion ; 
the general convulsion by far the most common t while the local fit holds an inter- 
mediate position, and its nature is often indicative of the position of the lesion. 

TRAUMATIC EPILEPSY. — Special reference may be made to one of the examples 
of epilepsy caused fay organic cerebral change, namely trauma, on account of the 
increasing incidence of head injury both in dvilian life and aa a result of war. It is 
generally accepted that the underlying pathological change in traumatic epilepsy is 
the development of a cortical dcatrix although the occurrence or otherwise of epilepsy 
following such scar fonnation will be largely delcrmincd by the degree of stability 
of the particular brain affected. 

The inddence of traumatic epilepsy is variously estimated by different writers, 
but it is agreed that the incidence is much higher in penetrating than in dosed injuries 
of she brain. In the case of dosed iojufies of all severity the estimates range from 
4 per cent, to 8 per cent., the liabili^ increasing with the severity of the injury as 
udged by the duration of unconsdousness. In penetrating wounds of the brain 
estimates \'ary from 10 per cent, to 25 per cent, and Symonds suggests that 15 per 
cent represents the approximate inddence. The development of epilepsy character- 
istically follows a considerable latent interval which N’aries from a few months to many 
years and averages 2 to 3 years. 

In another group of cases, however, the fits seem to coindde with the process of 
healing, the attacks beginning within a month or two of the injury and ceasing after 
11 or 2 years. 

Any form of epileptic disturbance may follow trauma but the generalised convul- 
sion is the most common, and it is not infrequently assodated with typical attacks 
of petit mol. 
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FYKNOLEPSY. — ^This IS 3 form occurring in children, so called because of the great 
number of the fits whidi may occur daily. These are of the slight minor type, any 
sign of spasm being infrequent. It is rare for any major fit to occur. There is no 
mental impairment whatever, no deterioration of health, and no result is obtained by 
any form of treatment. The malady invariably ends in spontaneous cure, usually 
before or at the age of puberty. Its separation from minor epilepsy U of unceruin 
validity. 

CARDIAC EPILEPSY. — ^Thls 13 a (»nvcnient term for the epilepsy which occurs in 
Adams-Stokes’ disease, and in paroxysmal tachycardia, ana for the fits which may 
occur in congenital heart disease and in some forms of cj'anosis. They are probably 
related to sudden cerebral anoxia. 

VASO-VACAL ATTACKS. — Under this misleading title, Gowers described a recurrent 
paroxysmal symptom-complex with some or ^1 of the following components : a 
sensation of fullness in the epigastrium; prxcordial pain or discomfort; difficult}' 
in breathing; a sense of impending deatn; a slowness of mental operations but 
without disturbance of consciousness; a sense of physical fatigue and coldness of 
face and extremities. These symptoms wax and then wane gradually, and may be 
present for as long as 4 hours from onset to disappearance. 

Gowers stated that he used the term “ vaso-vagal ” as a purely descriptive one, 
but without implying any theory of causation. Unfortunately, mose who have adopted 
his terminology have overlooked its lade of foundalion. The term has no precise 
meaning, no sound basis of observation and no proper place in neurological termin- 
ology. 

MYOCLONUS EPILEPSY.— In this group are included : (1) Epilepsy of an ordinary 
troe in which there is much epileptic jactitation of the muscles between the fits ; 
(2) cases of Unverricht’s myoclonus in which epilepsy is coincident. 

REFLEX EPILEPSY. — Numerous cases are on tccon in which fits could be produced 
with great i^larity by certain specific stimuli. To these the tetm reflex epilepsy 
has been applied. The most frequent of such exdting causes is some tactile stimulus 
to a particular part of the body, espedally when unexpected. In another form the 
stimulus may be a sudden noise or music. Other cases are predpitated by emotion. 

ETILEPSlA PARTIALIS CONTINOA (focal stolut epileptmis).— Under this name have 
been described cases of focal epilepsy, usually consisting of clonic spasm, which 
remain confined to the part of the body in which they originate but which persist 
with little or no intermission for hours or days at a stretch. 

This form of epileptic discharge is most often seen in the face and is probably 
always associated with local organic disease of ^e corresponding area of the cerebrd 
cortex. 

STATUS EPiLEPTicus. — In this condition severe convulsion succeeds severe con- 
vulsion at short intervals without any return of consdousness during these intervals. 
It ts as if convulsion recurred as soon as the body recovered suffidently from the 
exhaustion produced by the last convulsion. Meanwhile the temperature rises, and 
may reach a hj'perpyrexia. The difficulty in feeding and providing fluids, the severe 
muscular exertion and the pyrexia add their dangers to those of exhaustion, and the 
patient is very apt to succumb — usually to a terminal broncho-pneumonia. _ Status 
epilepticus must not be confused %rith frequently recurring fits in which there is some 
return to consciousness during the intervals, though it frequently develops from such 
a condition, for the latter is not accompanied by a rising temperature, the fits are 
more readily subdued, and are not of nearly so severe a prognostic import. If the 
convulsions of status epilepticus cannot be stopped by treatment, the patient usudly 
dies from sudden coUapse, or, the first ceasing, he remains delirious for a while, 
with rapid heart and high temperature, and mes of broncho-pneumonia. Status 
epilepticus may be met with in acute lesions of the brain and in chronic lesions such 
as general paralysb of the insane. It may occur in acute poisoning mth lead, bismuth 
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and absinthe. It may develop suddenly in any type of epilepsy whatsoever, some- 
times without apparent cause, sometimes as the result of over-exertion, and excite- 
ment, sometimes when medicines wMch have been regularly administered and which 
have kept the fits in check are suddenly cut off. 

Diagnosis. — ^The recognition of epilepsy requires a working acquaintance with 
the nature of its many manifestations and espedaliy of the slight forms, little exterior- 
ised, which may be easily overlooked ot misinterpreted. The sudden unexpected 
onset, without cause, the transiency, the recurrence and the circumstances of the 
moment, are useful aids. If all these clinical features are taken into account a con- 
fident diagnosis can almost invariably be made. Epilepsy (idiopathic or symptomatic) 
is the only condition which causes attacks in sleep, with the exception of the night- 
mare, and the latter seldom causes difficulty in diagnosis. Again, if an attack occurs 
soon after waking, there is a very strong presumption that it is epileptic. The electro- 
encephalogram is seldom helpful in the primary diagnosis but may give useful indica- 
tions in the differentiation between idiopathic and symptomatic varieties. The water- 
retention test, which seeks to provoke a fit for diagnostic purposes, is rarely justifiable 
unless malingering is strongly suspected. 

Syncopal aitadis (rapid lowermg of blood pressure) can often be distinguished 
from epilepsy by their slow onset, the gradually increasing pallor or greyness, the 
distancing ot sound, the nausea and flatulence, the presence of an obvious cause, 
their duration and the absence of any convulsive element. 

The hysterical attack has to be distinguished from the convulsion of epilepsy. 
Hysterical convulsion has not the manner nor the march of epileptic spasm. It 
never begins with conjugate deviation of head and eyes to one side, there U not the 
orderly spread of convulsion, and there is never anything but a poor imitation of the 
sequence of tonic followed by clonic spasms. The movements in the hysterical fit 
are purposive, spectacular, violent and are liable to be increased by restraint and are 
rapidly abolished by complete inattention. The hysterical fit never occurs except 
in the presence of an audience, for it would then be purposeless, and it never occurs 
during sleep, the tongue is never bitten, though other parts of the body and other 
people may be. There is no transient abolition of the tendon jerks, nor transient 
appearance of the Babinski plantar response. Tht sphincters are never relaxed. 
Intense converging spasm of the eyes is a common feature of the hysterical attack, 
but this sign is not met unth in epEepsy. \Vhen elaborate disorders of behaviour 
follow slight and rapidly transient cpEeptic attacks, the distinction between these 
and purely hysterical attacks is often difficult and sometimes impossible, except after 
long observation, for the initial epileptic attack may be practically unnoticeable, and 
the subsequent events may be typical of hysteria and are usually amenable to the same 
line of treatment. Often some point in the dnmmstances under which the attack 
occurs will settle the diagnosis. Any attack having occurred during sleep, or any 
attack in which the patient has fallen in circumstances of serious danger, as among 
the traffic of a London street, or any attadi occurring when the patient cannot attract 
the attention of others, establishes the diagnosis of epEepsy. The best plan is to 
regard all fits as possibly epileptic, and every fit of doubtful Qrpe as probably epEeptic, 
until time and arcumstance bring definite conviction. 

Migraine may sometimes closely simulate epUepsy when sudden paralysis, or 
sensory auras, or visual hallucinations occur without headache. But whEe the sensory 
phenomena of migraine may last for 5 to 30 minutes, those of epEepsy have a duration 
of seconds only. 

Careful search must be made in every case for aU the bodily conditions with which 
symptomatic epilepsy may be associated. Papilloalema, headache and vomiting may 
reveal increased intracranial pressure from some lesion of the brain; while local 
paralysis, sensory loss, wsual or other defect may indicate a local lesion of the brain, 
past or present, and this may also be suggestni by the nature of a local fit. The 
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pressnce of rickets, infantilism, undue adtposi^, etc., may indicate the presence of 
some definite metabolic or endocrine disorder. Renal function and the condition 
of the blood pressure should always be examined, for even in early infancy fits may 
be ursmic and in the recurring convulsive attacks associated with chronic nephritis, 
and with cj’stic renal disease and arterial hypertension the causal disease is frequently 
unrecognised. Where syphilis is likely, the reactions in the blood and cerebrospinri 
Sutd should be examined. Lastly, any evidence of chronic intoxication by metals, 
alcohol, absinthe, etc., should be sought for. 

Cysticercosis epilepsy should he thought of when the patient has lived abroad. 
Diagnosis depends upon the palpation of cysts in the tissues, or the shadows in radio- 
graphs of calcified cysts in the muscles, particularly those of the shoulders, thighs and 
calves, or within the skull. 

Prognosis. — ^The outlook in epilepsy is so tenable that it is difficult to indicate 
any but the broadest principles in prognosis. Nor can a definite forecast be made 
in any case until the result of treatment has been watclied for some time ; for cases 
apparently favourable may prove rebellious, and those apparently most unfavourable 
may turn out brilliant successes. Speaking generally, a cheerful outlook is justified 
in all cases except those in which were is progressive mental deterioration, and in 
these the outlook is hopeless in proportion to the rapidity of the mental change. 
Naturally, in those cases which are associated with serious bodily disease, such as 
brain tumour, renal disease and hypertension, the prognosis involves that of the 
exciting condition. 

The danger to bfe from the epileptic attack itself, either directly or indirectly, 
is not great However severe the fit, it is extremely rare for death to occur, and when 
this happens it is from turning over and smothering with the wetted pillow or by 
choking from the aspiration of vomited material. Injury, burning and rUowning 
may cause death, yet the number of epileptics who meet their deaths in this way is 
80 Infinitely small as almost to remove the danger of accident from practical per- 
wective. fn the rare status epUepiicus, however, the danger to life may be very great. 
Spontaneous cessation of the attacks occurs in a proportion of cases. The convulsive 
attacks of infancy, which continue for some years after all cause to which they can 
be attributed has passed away, often cease for ever at the age of 4 to 6 years. Again, 
after 20 years of age spontaneous cessation is met with- 

Thc probability ol cure, arrest or amelioration by treatment may be entertained 
in all cases where no mental deterioration exists and where no insuperable bodily 
disease determines the epilepsy, in proportion as the only method of cure — the 
securing arrest of the attacks for a considerable lime by drug treatment — can be 
adequately administered over a long period. It is greater when periodldQ^ in the 
occurrence of fits allows these to be anticipated by drug adniinistration. It b much 
greater when the following out of education, or the continuance of regular employ- 
ment, allows of a fully occupied and satbfying life, and much less when education 
is stopped, pleasures and sports forbidden and the patient condemned to social 
mferiatuy and catiamta, and to a g,Vi(atKy , watrow l\£t of Imyiratkm. because ha has 
a few fits. It is perhaps smallest when severe attacks occur daily or at short intervals 
and when both major and minor attacks occur in the same subject. 

Treatment . — General treatment . — ^The general principles for the maintenance 
of health if good, or for its improvement if poor, should be adopted. Whenwer 
possible, no change whatever should be made from the regime of life of a normal 
person. In childhood, education, dbdpline and pleasures and school life should be 
continued upon strictly normal lines, and the adult should continue with work and 
occupation. The life of the epileptic should be as regular as possible and physical 
and emotional strains, changes in occupation and diet should be reduced to a mtnimuro. 
Continuity of treatment is of great importance and any course adopted should be 
given a thorough trial before being modified. Frequent changes of doctor should be 
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avoided. No advantage has accrued from rfie adoption of special diets, such as the 
prohibition of meat, the exclusion of salt or the use of purine-free foods, though the 
production of a low grade of acidosis by a letogentc diet is occasionally of vdue in 
the epilepsy of children. Alcohol seems to be an excitant of the epileptic attack and 
should be forbidden. 

The forbidding of such pastimes as may be fraught with danger should a fit occur, 
such as swimming, boating, cycling and car driving, may be necessary. 

Marriage and pregnancy . — ^The subject of epilepsy sometimes seeks — but rarely 
heeds — advice as to the expediency of marriage, both in its effects upon himself (or 
herself) and in respect of any heritable qualities it may possess. Marriage has no 
necessary effect upon the course of epilep^, and, as we have seen, direct trans- 
mission of the disease is not usual. Therefore the sweeping medical prohibitions 
once so frequent in these circumstances are not in fact warranted by such knowledge 
as we possess. Every case must be considered on its merits. It is common, though 
not constant, for fits to cease in the epileptic woman when pregnant, and in any 
event the occurrence of fits at this time constitutes no special danger and is not an 
indication for the artificial termination of pregnancy. On the other hand, the con- 
firmed and serious epileptic is clearly unlikely to be able to discharge adequately the 
responsibilities of parenthood. 

Institutional treatment . — In cases where there is low mentality, much mental 
degeneration or insanity, and cases with frequent fits, where no adequate care and 
occupation can be provided at home, there is every advantage in a colony, institution 
or asylum for epileptics. In such patients regular work, discipline and interest often 
mitigate greatly the burden of the malady. 

Surgical treatment . — In the present state of our knowledge surgery has no part 
to play in the treatment of idiopathic epilepsy. Neuro-surgical procedures, such as 
encephalography and ventriculography, are of great value in establishing or excluding 
the presence of a space^occupying lesion in doubtful cases and in revealing the presence 
of cortical atrophy, porenc^haly or ventricular dilatation. Such epileptogenic pro- 
cesses as cerebral tumours or abscesses may be amenable to surgical removal and the 
epilepsy may be relieved thereby. The value of surgeiy in traumatic epilepsy is more 
debatable. Foeister and Penfield and others have demonstrated the value of the 
excision of scarred areas of the cortex in selected cases of traumatic epilepsy but 
demand as criteria for operation that ventriculc^raphy should reveal a definite ven- 
tricular distortion in that area of the brain indicated as the starting-point of the dis- 
charge by the nature of the fits, and that it should be possible to reproduce an accurate 
replica of the fit by electrical stimulation of the abnormal area of cortex at the time 
of operation. In many cases of traumatic epilepsy the cortical scarring plays only a 
precipitating r6le and there is in addition an inherent instability of the cortex. In 
such cases excision of the scar affords only temporary relief and the fits soon recur in 
unaltered frequency. 

Medtciml irealmeni . — ^Further than the measures above descn'bed, the treatment 
of epilepsy is purely medicinal. There are now several groups of drugs which have 
a remarkable effect in arresting or mitigating the occurrence of the attach in epilepsy. 
They seem to have much the same effect, and may conveniently be combined or 
alternated in the treatment of any given case. Sometimes one group is found to suit 
an individual patient better than other. Moderate doses, such as will cause no 
deterioration in bodily or mental health, even if taken regularly and for years, seem 
to bring about the best results. 

The bromides formerly used univer^ly have been almost completely displaced 
by the tnalonyl-urea compounds, of wWch phenobarbitone (Luminal) and soluble 
phenobarbitonc are examples, TTiese are powerful drugs and must be used \vith 
care. Phenobarbitone has certainly the advantage over soluble phenobarbitone in 
being more prolonged in its action. It is conveniently prescribed in doses of gr. J to 4 

48 



1506 DISEASES OF THE NERVOUS SYSTEM 

to a child and gr. with a maximum dose of gr. 1 J three times in the day to an adult. 
In larger doses it is a powerful hypnotic, aM in patients who have idiosyncrasy it 
may produce toxic symptoms. In occa^onal cases it makes the patients peculiarly 
quarrelsome. * ' ' 

A more recent introduction is piimidonc (Mysoline), which promises to be almost 
as useful an anti'Convulsant as phenobarbitone. It is issued in tablets of 0-25 g., 
of which from 1 to 6 may be taken in the day. The toxicity of primidone is low and 
by itself it is not strongly hypnotic, but if taken in association vvith phenobarbitone 
it may cause excessive drotvsmess. Another remedy is phenytoin sodium (Dilantin, 
Epanutin, Solantoin), which is usually dispen^ in capsules of gr. (0-1 g.). For 
adults, 1 or 2 capsules may be given twice or thrice daily, and smaller doses for 
children in proportion to site. This drug has the merit of being less hypnotic than 
phenobarbitone, but it is of less genem usefulness and far more often produces 
toxic effects. Of die latter, hypertrophy of the gums is the most characteristic, 
but rashes and tremor also occur. Phenytoin sodium has its most succcsshil employ- 
ment in cases in which nocturnal fits are numerous, two capsules being given (to an 
adult) at bedtime. If it is decided to make a change to phenytoin sodium from some 
other medication, this should be done gradually over several weeks. 

Recently the substance troxidone (1 ndione) has been employed in the treatment 
of petit mat. Given in doses of 0*3 g. twice oi thrice daily it hi a striking effect in 
a minority of cases. The occurrence of major attacks is a contraindication to its use, 
and it is liable to give rise to toxic symptoms of which agranulocytosis is the most 
important It should therefore only be given under careful observation and when 
the treatment can be ontrolled by regular blood examinations. 

Many other remedies have been advocated in epilepsy ; a few only have stood 
the test of time and are still in use, both as alternatives and adjuvants to the treat- 
ment above given. These may be placed in order of merit as belladonna, digitalis 
and borax. 

Whatever remedy is chosen it is essential if possible to anticipate the occurrence 
of the fit by the administration of the drug. Thus, if fits are nocturnal only, the 
remedy is given in a single dose at night, or if diurnal only, in a single dose in the 
early morning. Again, if, as often happens, the fits occur soon after waking, then the 
single lughtly dose should be used. Or, if the fits occur or are more frequent at the 
menstrual epoch, they should be anticipated by increased dosage before and during 
that epoch. With fits that are diurnal and nocturnal, a night and morning dose should 
be used. Some patients do best on phenobarbitone alone, others on another remedy 
alone, and others on a combination of drugs, and the best course can only be deter- 
mined after trial. 

Status Epilepticus. — ^The treatment of this condition, and that of rapidly re- 
peated fits which not infrequently merges into status epilepticus, is one of urgency 
and constitutes one of the important neurological emergencies. 

The first thing to be done is to check the convulsion, and this is best achieved 
by inducing a state of light anssthesia. For this purpose paraldehyde in large doses 
is perhaps the safest and most effective drug. If it can be admirustered by mouth, 
^ to 1 oz. should be used in the case of an average adult, or alternatively 1 to 2 oz. 
may be given per rectum. Subsequently smaller doses should be given every 2 to 3 
hours in order to maintain a state of light naroisis, the amounts being judged by the 
depth of unconsciousness and tiie occurrence of fits. Alternatively, amvlobarbitone 
somum (Sodium Amytal) gr. given intravenously, which is very effective, may 
be employed. If fits of great frequency and violence are present at the outset, the 
situation can usually be temporarily txinUolled by the light administration of chloro- 
form by inhalation. Morptoe gr. ^ with hyosdne gr. may be of great value in 
controlling the restlessness of patients cme^ng from status, but should be used 
with great caution owing to their depressant ^ect on the respiratory centre and 
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the danger of broncho-pneumonia. Together with the more immediately acting 
drugs, phenobarbitone (gr. 3) in the soluble form may be given intramuscularly 
and, if necessary, repeated in 12 hours. Chloral and bromide are usually quite 
ineffective. 

An early opportunity should be taien to promote a vigorous action of the bowel 
either by the administration of a rapidly acting aperient such as castor oil by mouth 
or by an en ema . Care must be taken to protect the tongue from being bitten and 
to keep the mouth free from saliva and vomitus. Tongue forceps should be at hand 
in case the tongue be swallowed during a period of coma, and the patient should 
never be left alone. As far as possible the chest should be supported on piJlou-s 
between fits and the patient should be nursed on alternate sides. Where pereistcnt 
cyanosis is marked, oxygen may be given together with 5 per cent- carbon dioxide 
where hyperventilation is conspicuous. Adequate fluid should be given, preferably 
by mouA, but when this is impossible, by subcutaneous, intravenous or rectJ drip 
of 5 per cent, glucose in normal saline. As consciousness returns, a highly nutritious 
diet should be given in small, frequent meals. Hyperpyrexia may be controlled by 
frequent sponging or even by immersion in a tepid bath. When consciousness returns, 
the routine treatment of epilepsy should be resumed. Status epilcpticus carries a 
considerable mortality, and death commonly occurs from broncho-pneumonia or 
from cardiac failure. Not infrequently status epilcpticus is the terminal event in 
cases of chronic epilepsy. 


NARCOLEPSY 

In this remarkable syndrome, originally described by Gelineau and subsequently 
in greater detail by Adie and Wilson, two quite different kinds of attack occur. 

TTie one is the onset of apparently normal sleep, which comes on especially at 
time of inattention or when the desire to sleep might normally be expectea to occur, 
as, for example, after meals, in public veWcles or during the performance of tedious 
duties. The sleep U preceded by a sensation of extreme drowsiness, often amounting 
to an irresistible desire to sleep. The sleeper h easily roused and is then perfectly 
normal, but if left undisturbed may remain asleep for many minutes or even an hour 
or two. Attempts to tvard off the attadc by voluntary effort lead to an increase in 
intensity of the craving for sleep until it b satbfied. 

The other form of attack consists of a sudden onset of weakness and tonelcssncss 
in the voluntary muscles, to which the term cataplexy b applied. These cataplectic 
attacks are almost invariably precipitated by sudden emotion, such as anger, pleasure, 
surprise or anticipation, and most often of all hy events provoking laughter. In a 
severe attack, when the emotion reaches a certain intensity, the musclra suddciily 
become limp, the head falls forward, the jaw drops, the eyelids close and the face 
becomes expressionless, the arms fall to Uie sides and the legs crumple so that the 
patient sinks to the ground, an inert mass, speechless, and incapable of the slightest 
movement, but without any impairment of consdousness. In a second or two the 
attack passes and the muscles immedbtclv regain their normal condition. Milder 
attacks may involve any part of the musculature or may consbt merely of a momen- 
tary feeling of weakness of the knees. Patients can often judge irith great accuracy 
the intensitj' and nature of the emotion necessary to bring on an attack. 

Although, most rommonly, the sleep attacks and cataplettic attacks occur under 
the characteristic drcumstances in the same patients, each may occur in bobtion. 
Often the patient complaining of one form oi attack will admit to the other upon 
questioning, though it may have been of rare occurrence and have caused Jjttlc 
inconvenience. 

In the majori^ of patients suffering from narcolepsy, examination re^-eab no 
evidence of organic disuse in the nerrous sj-stem or ebewhere, and pathological 
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investigation is equally negative. In such cases the term idiopathic narcolq>sy can 
properly be applied. Mal» are much more commonly affected than females, and 
though the attacks may begin at any a^ a large proportion have their onset beween 
the ages of 10 and 30 and may continue thmughout life. In such cases it seems 
probaole that we are dealing with a spasmodic disturbance of function of the nervous 
system, comparable tn many ways to epilepsy, though at present we have no clue to 
the cause of tlie disorder. 

In rare cases the narcoleptic syndrome may occur as a symptom of organic disease 
of the nervous system, notably of encephalitis lethargica, tumours of the third ventricle 
or hypothalamus and cerebral sj'philis. This association suggests that the site of the 
disturbance is in the autonomic centres of the hypothalamus and tlie floor of the third 
ventricle. 

Treatment. — The sleep attacks of narcolepsy are in many cases greatly improved 
by the regular use of ampnetamine sulphate. An initial doso of 10 mg. after break- 
fast and lunch is often enough, but this may be increased if necessary to 20 mg. 
b.d. or even 30 mg. b.d. Symptoms of overdosage are sleeplessness, restlessness 
and tremulousness. Less efficacious, but of undoubted value in some cases, is 
ephedrine sulphate in doses of gr. | to 1 b.d. 

Neither of these drugs is of comparable value in controlling the cataplectic attacks 
which usually remain resistant, but can often be adequately prevented by the careful 
avoidance of the emotional stimulus nhich brings them on. 


MIGRAINE 

Synonyms. — ^Hemicrania; Sick Headaches. 

Deltnition. — A common malady of which the only essential chanctcristic is 
recurring intense headaches, which usually develop on waking in the morning, and 
which, while often unilateral, may be bi-frontal, occipital or general. The attacks 
usually date from childhood, but sometimes commence in later life. The headaches 
are often associated with nausea and vomiting, whicli has given rise to the designation 
" sick headaches ” or “ bilious attacks ”, and also with peculiar disturbances oi vision 
and tvith giddiness suggestive of vestibular disturbance. Less common symptoms 
of the disorder are varieties of slow, sensory aur^, which occur in no other malady, 
attacks of hemiplegia or monoplegia, or of aphasia, and attacks of ophthalmoplegia. 
Some of the phenomena may accompany the headaches, but others occur in attadts 
quite apart from the headaches, and may for that reason give nse to difficulty in 
diagnosis. 

^tlologj'. — ^The malady may originate in early childhood, but commonly makes 
its appearance at about the age of puberty, and tends to persist, with fluctuations in 
the severity and frequency of attacks, throughout adult and middle life. It often 
ceases in women at the menopause, and its persistence into old age in either sex is 
exceptional. The seves axe equally affected and a history of faroily incidence is com- 
mon. In other cases a family history of such parotysmal disorders as hay-fever, 
asthjna, urticaria or epilepsy or of psychopathic tendencies may be obtained. Subjects 
of rnigraine are commonly of an energetic and intelligent type and many have a 
meticulous standard of thoroughness and precision almost amounting to an 
obsession. 

Nothing is knoivn with certainty as to the essential cause of migraine. Numerous 
factors, such as errors of refraction, disorders of digestion and of endocrine function, 
and psychological disturbances have all been evoked as responsible causes, but it is 
probable that at most they are never more than predpitaung factors in susceptible 
individuals. There is considerable indirect evidence that the immediate cause of 
the attack is a parotysmal variation in the calibre of the cerebri blood vessels, either 
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spasm or dilatation, or the one followed by the other, but proof is at present lacking. 

Predpitating factors are numerous and may be very specific. On the psychological 
level fatigue, anxiety and frustration pls^ an important part. On the physical plane 
over-exertion and fatigue, indiscretions or irregularities of food, exposure to excessive 
light or noise, prolonged eye strain, especially in the presence of an uncorrected 
error of refraction, commonly figure in ie history of migrainous subjects. Women 
usually have attacte in association \vith the menstrual periods and often remain entirely 
free during pregnancy. 

Symptoms. — The subjects of migraine are uscaJly otherwise quite healthy, and 
are often robust and strong. Premonitory signs of the attacks are present in some 
cases, and these may take the fonn of an unusual feeling of well-being and intellectual 
acuity, or, on the other hand, of lassitude and depression. 

The attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a sense of giddiness, ocular 
confusion and nausea, such as is commonly felt at the onset of sea-sickness. It is at 
this stage of the attack and within a few minutes of its commencement, that the visual 
phenomena occur if these are present- Often the patient vomits at once, but some- 
times vomiting is delayed for hours but may continue throughout the attack wth 
great prostration, sweating and coldness of the extremities. The visual disturbances 
last hut a short time (from 10 to 30 minutesl but leave, as a rule, some confusion 
of vision and discomfort throughout the attacx. The headache follows shortly after 
th«c initial symptoms. It is cumulative and throbbing in character and often begins 
constantly in a localised spot over one eye, or in the temple as a sharp boring pain 
which gradually spreads, and may involve the neck and arm. The pain may be 
unilateral, frontal, occipital or quite general, but is usually constant from atta^ to 
attack. As the headache increases in severity the face becomes pale and grey, the 
patient becomes much prostrated and ts incapable of mental or physical effort and 
unable to take food. Light, noise and movement aggravate the pain intolerably and 
the patient seeks the refuge of his bed in a darkened room. After remaining in this 
condition for some hours he falls into a deep sleep and wakes next day shaken by bis 
illness, but otherwise well. 

The above description covets many attacks of migraine, but many variations 
occur. The attacks do not always occur on waiting ; they may come on at any time 
of the day or at night. They may be rapidly transient, lasting for a few hours only, 
or they may last for days and give rise to much anxiety in the attempt to provide 
nourishment and sleep for the patient. It is not uncommon for them to change 
their character gradually as the patient gets older, and in cases of long standing the 
patient may complain of a persistent, annoying headache between the attacks. In 
other cases the headache may be relatively inconspicuous compared with the vomiting 
and the various sensory disturbance. 

Visual phmomena,-—CoTi&iAtxin% how very common migraine is, it must be clearly 
understood that any visual phenomena except slight confusion of vision accompanying 
the attacks, are rare. They may take the form of general mistiness of vision, floating 
spots, scotomata, bright stars and colours, hemianopia, double hemianopia with com- 
plete blindness, or psychic hallucinations of vision. In connection with scotoma and 
with hemianopia, the phenomenon of tcichopsia may occur as follows : Upon the 
dark background of the scotoma or hemiaoopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of light breaks at one spot, 
opens out and takes the form of a scries of entering and retreating angles (castellation 
figure) which become gloriously coloured (fortification spectrum) and which later 
become fragmented and fade. These visual events usually occur at the very beginning 
of the atta^, before the headache develops, and they are rapidly evanescent, but they 
may occur as isolated phenomena, when no headache occurs. 

Aphasic attacks may take the form of confusion of speech, word-blindncss, or even 
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loss of Speech-acceptance and exteriorisatton. They accompany the headaches and 
occur at the commencement of the attars. They are not ol common occurrence. 

Sensory aura . — ^These are somewhat rare events, but they are pathognomonic of 
migraine, and may occur quite apart from the headaches. The aura commences 
upon the periphery of a limb and is likened to that which would be produced by a 
multitude of cold-footed insects creeping on the skin. It travels very slowly proxi- 
maUy, taking half an hour or more to reach from the finsere to the head, ana is very 
alarming to the patient. It disappears rapidly without rarther event. It is the only 
aura with an exceedingly slow spread. Another form of sensory aura occasionally 
encountered is numbness of the bps and tongue. 

Ophthalmoplegia . — ^Thls is a very rare but most important event It occurs only 
at the height of the headache, in severe attacks. Indeed, the patients usually say 
that the headache, during which the ophthalmoplegia occurred, was the very worst 
they had ever experienced. It is a partial paralysis of the oculo-motor nerve trunks, 
most commonly of the sixth ner\'e alone, but sometimes of the third or fourth nerves, 
or of a combination of these three. It U generally uiuUteral, but may occur simul- 
taneously on both sides. Severe diplopia results. It passes off in from a few days 
to a few weeks. When once it has occurred, it is apt to recur with subsequent attacks. 
Attacks of this kind have been called ophthalmoplegic migraine, but it should be 
realised that the ophthalmoplegia and the migraine syndrome are symptomatic of 
some o^anic intracranial disease : the nature ol this cannot always be discovered by 
the means at present at our disposal but in many instances it is an aneurysm or angio- 
matous malformation which may be revealed by arteriography. 

Diagnosis.— In typical cases the diamosis of migraine is seldom in doubt. The 
long history, the familial incidence and the common association of headache with 
vomiting and various sensory disturbances all contribute to a characteristic clinical 
picture. ^Vben, however, these varied manifestations occur alone considerable diffi- 
cult ma^ be experienced. 

It is important to remember that tumours of the occipital lobes and intracranial 
aneuiysma may be associated with attadss exactly resembling migraine, and every 
case should be carefully examined for signs of organic nervous dbease, particularly 
papiUosdema or persistent defects in the fields of vision. It is probable that the so- 
called ophthalmoplegic migraine, in many cases at least, is a symptom-complex 
distinct from true migraine, and dependent upon a gross intracranial lesion, most 
often an aneurj^tn on one of the component vessels of the circle of Willis. Hyper- 
tension, with or without chronic renal disease, may be associated rvith headaches 
closely resembling migraine, and an examination of the blood pressure and of the 
urine should never be omitted. Headaches of neurotic origin may closely simulate 
migraine, particularly when, as is not infrequently the case, they are superimposed 
upon a background of true migraine. It is exceedingly rare for migraine to recur 
more often than once in 2 or 3 weeks, or to last more th^ 2 days in persons without 
a strong neurotic tendency. 

Those who are not familiar with the full range of sensory symptoms that may 
precede the onset of the headache, and do not realise the severity of the speeth distuih- 
ances which in some cases accompany them, are apt to take an unduly grave and 
erroneous view of the history given by a patient wbo has c.xperienced them. Thus, a 
diagnosis of epilepsy or of cerebral tumour is not infrequently made. It should, 
therefore, be remembered that the disturbances of sensation which occur in epileptic 
attadcs are momentary In duration and never persist, as do the migrainous symptoms 
in question, for many minutes. Again, consetouaness is neither blunted nor lost in 
migraine. 

Attacks of migraine consisting wholly of vonuting and sometimes associated with 
diarrhcea and abdominal discomfort are readily mist^en for abdominal disorders. 

Treatment. — Few oon-fatal disorders are nrorc stubbornly resistant to treatment 
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than migraine. Many victims suffer from recurring attacks throughout the most 
valuable years of their lives, to the serious detriment of their tvork and happiness. 
In many cases help can be given by attention to general health and physical and mentj 
well-being, for a lowering of these in a migrainous subject seldom fails to evoke an 
increase in the number and severity of attads. In others it may be possible to elim- 
inate precipitating factors, whether physical or psychological in nature, but only too 
often when these are discoverable they are found to be amongst the tmalterabJe features 
of the patient’s environment. 

Drugs administered consistently over a long period may be of value in some 
cases, and of these phenobarbitone, gr. twice daily or gr. 1 at night, is perhaps the 
most generally useml. Gower’s mixture containing min. I of liq. trinitrini, min. 5 
of liq. strychnin®, min. 10 of tinct. gelsemti, and gr. 10 of sodium bromide adminis- 
tered thrice daily has long enjoyed a favourable reputation, largely from lack of 
competition. The individual attacks are equally difficult to relieve. Sometimes a 
full dose of phenazone, acetanilide, phcnacetin or aspirin given at the very commence- 
ment of an attack will ward it off, but arc useless when once the headache b fully 
developed. Ergotamine tartrate (Femergin) in doses of J to 1 mg. by mouth or injec- 
tion vvill sometimes cut short an attack, out is by no means the specific that has been 
claimed. When attacks arc frequent one or two tablets of ergotamine tartrate daily 
may be used as a prophylactic. Apart from these remedies it remains to keep the 
patient as comfortable as possible and to induce sleep by the use of ordinary hypnotics 
and to secure that the patient takes adequate fluids and nourishment during a prolonged 
attack. 


DISORDERS CHARACTERISED BY 
INVOLUNTARY MOVEMENTS 

WILSON’S DISEASE {sec p. 1484) 

PARALYSIS AGITANS 

Synonyms. — Parkinson’s Disease; The Shaking Palsy. 

Definition. — A progressive disease of insidious onset and slow course, usually 
occurring in the second half of life, and characterised by loss of the normal associated 
movements and by a peculiar stiffness of the muscles, which give rise to a distinctive 
facial expression, bodily attitude and gait. The stiffness is accompanied by weakness, 
and often by rhythmic tremors, which have earned for this malady the name " shaking 
palsy 

Etiology. — Little is known of the causal factors of this malady. It is essentially 
a disease of the decline of life, and though in rare instances it is met vvith as early as 
the eighteenth year, the maximum incidence is from the fiftieth to the seventieth 
year. Men suffer twice as frequently as women. Heredity seerm to play no part 
in the causation. 

Pathology. — No naked-eye changes arc to be fotmd other than associated vascular 
and degenerative changes which are common in senile conditions. The most definite 
pathological findings are degenerative changes in the cells and fibres of the corpus 
striatum and its efferent systems. These changes arc most marked in the globus 
pallidus of the lenticular nucleus but occur also in the putamcn, the caudate nucleus, 
the corpus Luysii and the substantia nigra. There is a constant loss of «Ils, preceded 
by degenerative changes in those that rem^. An associated glial proliferation takes 
place in the affected regions, together witii fibrosis in the smallest arterioles and 
capillaries. The relationship of these changes to tiic symptomatology of the disorder 
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is by no means clear, the more so in view of the fact that in the post-encephalilic 
cases the principal changes arc found in the substantia nigra. 

Symptoms. — ^The onset is always insidious, and the paucity of movement and 
the muscular rigidity are almost always the signs to appear. This rigidity affects 
the face, neck and trunk to a greater extent than the limbs, and when the limbs are 
affected then the proximal muscles present a greater degree of rigidity than do those 
of the periphery. The oncoming ngidity of the facial muscles docs away vrith the 
usual play of the emotional movements in facial expression, and the face assumes a 
fixed, anxious and mask-Uke expression, with absence of the usual involuntary nictita- 
tion. The voice loses its inflexions, and becomes monotonous, from rigidity of the 
muscles of larynx, tongue and lips ; but there is no other defect of articulation. Very 
striking is the effect of the rigidity of the muscles of the neck, for the patient carries 
his head and neck in one piece with his trunk as if he were a statue, never inclining 
or raising it in the customary expressive manner, and if he turns round to look at 
anything he tends to move the whole trunk round with the head. In looking sharply 
to one side, the eyes move before the head, whereas, under norma! circumstances, 
the coarse adjustment of this movement is done first by the neck muscles, and the 
fine adjustment subsequently by the eye muscles. The stiffness of the trunk muscles 
gives a stooping attitude with the head inclined forwards, while that of the upper 
extremities causes the shoulders to be rounded, and the arms carried with the elbow 
semiflexed, and pressed into the sides. The gait is highly characteristic in marked 
cases since, on account of rigidity of muscles, it is deprived of spring and suppleness 
the patient, in the characteristic attitude above described, takes small gliding steps, 
displacing his centre of gravity as little as possible. If, by any circumstance, such as 
catching the feet against an unevenness of th^round, or a push, the centre of gravity 
is much displaced, the patient often has a difl^!^ in regaining it, and in moving to 
recover his centre of gravity is unable quite to catch It up, and so continues the move- 
ment of necessity until he fall or come in contact with some object by which he can 
arrest himself and restore his balance. This phenomenon is more often seen in 
advanced cases, and Is known as “ propulsion ”, “ retropulsion ” and '* Jateripulsion ”, 
according as the centre of gravity is displaced and the movement occurs in a forward, 
backward or sideways direction. Festination is the term used for the quickening of 
the pace sometimes seen in this attempt to overtake the displaced centre of gravity. 
In the hand the rigidity is greater in the interosseal muscles, and the hand therefore 
tends to assume the ” interosseal position ” with the fingers pressed together and the 
thumb adducted, the mctacarpophalanceal joints being flexed, and the interphalangeal 
joints extended. From this ngidity of the hand the writing becomes small as well as 
tremulous, and the patient finds it difficult to write in a straight line. Muscular 
w’eakness always accompanies the rigidity and the tremors. It is slight until the late 
stages of the disease, when it may increase rapidly and render all useful movement 
impossible. On account of the rigidity and consequent slowness of movement, the 
patient experiences a sense of weakness which is much greater tlian the actual weak- 
ness shown by the dynamometer. Tremor is present in the majority of cases. It 
usually commences in the hand and forearm, and is most conspicuous in this situation ; 
but it may be seen in the face, tongue, jaw, neck and feet, while, in rare cases, it nm 
be universal. The nature of the tremor is peculiar, and is highly characteristic. It 
is a regular rhythmical contraction of the muscles, alternating in the opposing groups 
with a frequency of from four to six oscillations per second with a range of from 
an eighth to three-quarters of an inch. Its rhythmic nature, its sloivness and its 
range distinguish it from other varieties of tremor. In the hand the characteristic 
movement of the tremor is the rolling together of the opposed thumb and fingers, 
cigarette-rolling, bread-crumbling or drum-tapping movement. There is nearly 
always in addition a peculiar pronator-supinator tremor. The tremor is increased 
by excitement and by self-consciousness, and ceases during sleep. A highly char- 
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acteristic feature of the tremor in about one-half of the cases is that it continues 
during repose, and is temporarily arrested by the execution of volitional movement. 
In the other half of the cases, however, the tremor appears or is increased on voluntary 
exertion, and tends to be less during repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous the 
.tremor is little marked or absent, and conversely, when tremor is universal or is of 
early onset, rigidity is a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of are— 
(1) difficulty in turning over in bed, which is the obvious result of the rigidity of 
the trunk muscles ; (2) flexion of the toes into the sole of the foot, so that they are 
trodden on, from spasm of the plantar muscles ; (3) pain of a dull aching character 
in the trunk and limbs, which is presumably producra by the long-continued traction 
of the rigid muscles upon their attachments ; (4) abnormal sensations of heat and 
cold and (5) hypersensitiveness to changes of temperature — the patient cannot bear 
to be near a fire nor yet in a cold room. Mental symptoms are conspicuous by their 
absence, except in the last stages of the malady, when profound asthenia overtakes 
both mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness of a 
malady which is found only too soon to resist every effort to lessen or arrest it, often 
result in gloomy and lasting mental depression. Objective sensibility is unimpaired. 
The special senses and the cranial nerves are not affected. The sphincters and the 
reflexes are normal. Trophic changes in the periphery of the limbs, thinning and 

J lossiness of the skin, wuh fluted nails and vasomotor disturbance, are common, 
led-sore is commonly met with in the late stages of the malady. 

Diagnosis.— There are three points which can be surelv relied upon to render 
the diagnosis of paralpis agitans certain in every case, namely-— {1) the aspect of the 
patient when, he is walking, when the fixed mournful expression, me stooping attitude 
with round shoulders, the elbows pressed into the side and the hands carried across 
the abdomen in the interosseal position, the immobility of the head and neck, and the 
curious gliding gait which cannot fail immediately to arrest the observer's attention ; 

a the rhythmic rolling tremor which is quite unlike any other form of tremor, and 
ch often continues during rest and (3) the absence of any of the signs of disease 
of the pyramidal system. Difficulty may perhaps be experienced when the aspect 
is little marked, and the tremor is confined to some unusual situation, such as the face, 
tongue or neck ; but, if the possibility of tremor in any situation being that of paralysis 
agitans be borne in mind, its rhythmic rolling nature -will give the diagnosis. When 
paralysis agitans is confined to one side of the body, the appearance of the patient 
may superficially resemble that of hemiplc^; but in these cases the peculiar aspect 
of paralysis agitans is marked, and the organic signs of hemiplegia, such as the extensor 
response in the plantar reflex, the increase in the deep reflexes and the absence of the 
abdominaf reflex upon the paretic side are not present. In senfle tremor the rhythmic 
rolling quality is absent, and the aspect is not that of paralysis agitans. In post- 
hemiple^c tremor the organic signs of hemipl^^ia are present Toxic tremor is 
irregular and never rhythmical, and is (mercuri^ tremor excepted) a fine tremor. 
The intention tremor of disseminated sclerosis, cerebellar disease and lesions of the 
red nucleus are so peculiar, and so widely different from the tremor of paralysis 
agitans, as to render confusion hnpossiWe. 

The one clinic^ condition which may resemble paralysis agitans so closely as 
to be indistinguishable is the form of Parkinsonism which may appear as a sequela 
of encephalitis lethargica. In this condition there arc similarly placed changes in 
the basal ganglia brought about by the encephaliric virus. Such post-encephah'tic 
cases commonly originate much earlier in life than paralysis agitans, and there may 
be a history of the initial disease. The onset is often more rapid and the condition 
may become arrested, whereas paralysis a^tans is invariably relentlessly progressive- 
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Post-enceplialitic Cases often tnanlfest other sequels of the disease, notably oculogyric 
crises, post'cncephalidc tics, alteration in the pupils or external ocular muScIes and 
changes in temperament, lliese are absent in paralysis agitans. 

Course and Prognosis. — Paralysis agitans often begins in one Umb, usually the 
upper, and spreads thence to the corresponding limb of the opposite, or to the other 
limb of the same side. In the latter case it has approximately a hemipleric distribution, 
and it may remain for years much more evident upon one side of the TOoy. The course 
is slowly progressive with variable rate. In some cases the malady may remain station- 
ary for years, and this is more often seen in middle-aged subjects, before the disease 
Im reached an incapadtaring stage. Such arrest m the early stages is not often seen 
in young subjects, for in the latter the disease seems to take a more continuously 
downhill course. Real improvement in the symptoms is never seen. A fatal issue 
may occur in as short a time as 2 years, but this is exceptional, since paralysis agitans 
has little tendency to shorten life. The average duration is from 10 to 15 years, and 
since the major inddence of the disease is in the sixtli decade of life it will be seen 
that many oi the patients are of average longevity. Death may occur from inter- 
current maladies, especially from bronchitis; but more commonly, after the lapse of 
many years, the patient becomes bedridden from increasing weakness and rigidity, 
and sinks into z condition of sleepy asthenia which is soon terminated by coma. 
An unduly high blood pressure is unusual in the subjects of paralysis agitans, and it is 
noteworthy tlut they do not suffer from gross cerebral vascular lesions, such as throm- 
bosis or hemorrhage. 

Treatment. — All that can be done to arrest or slow down the degenerative pro- 
cess which is responsible for the symptoms is genenl tonic treatment and the adminis- 
tration of those vitamin B elements which aid the general nourishment of the nervous 
system. Palliative treatment is almost entirely medicinal. Where there is much 
rigidity gentle exercise, passive movements and massage are useful, but electrical 
treatment can do no good. In using the various medici^ remedies which are avail- 
able, it must be remembered first, that all of them produce their effect for a few hours 
only, and secondly, that the patient’s symptoms cease in any case during sleep. It 
is therefore important that the patient should take the drugs at such times of the day 
as to obtrin the maximum relief during those periods when he most desires it, and 
it is useless to take them at night. The most generally useful remedy is benzhexol 
hydrochloride (Artanel, wliich relieves both the tremor and the rigidity, though in 
occasional cases by reducing the rigidity it allows the tremor to increase. It is bsued 
in tablets each containing 2 mg. or 5 mg., and small doses should be given until 
the patient’s tolerance of the drug is assured ; it can then be increased gradually up 
to 20 or 30 rog. in the day, until the maximum effect is obtained. 'The symptoms of 
intolerance are nausea and occasionally some blurring of vision. 

The action of procyclidine hydro^oride (Kemadrin) is similar. Drugs of the 
belladonna group have long been used — ^belladonna, hyoscine, stramonium, atropine, 
and of these hyoscine is in general the most valuable. It may be given in tablets (each 
gr. or in solution, and the latter has the advantage that the dose is more easily 
varied (gr. ^ Jtf or by mouth thrice daily in chloroform water). If quickly absorbed, 
it may produce feelings of confusion or faintness and should thereforC^ not be taken 
when the stomach is empty, but only after food. The combmatioa Rabellon contains 
hyoscine, stramonium and atropine in tablet form. 

The progress of the disease is slow and the patient should be encouraged to 
maintain his activities as long as possible; nothing is to be gained by rest. When 
the patient b bedridden, great care roust be taken with the skm. 

rains may be troublesome and can only be relieved with aspirin and similar 
analgesics. The immoblli^ of the limbs may cause arthritis in the shoulders, and 
this should be guarded against by passive movements, and when it occurs treat^ by 
the usual appropriate measures. 
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CHOREA 

Synonyms. — St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic Chorea. 

Definition. — Chorea is an affection of the nervous system characterised by the 
occurrence of spontaneous involuntary movements, irregular both in time, in extent 
and in place of occurrence, and also by muscular weakness, and by a %'ariable degree 
of psychic disturbance. 

Etiology. — The important causal factor of the ordinary variety of chorea is acute 
or subacute rheumatism. Chorea is much more common among the poorer classes 
than among the well-to-do. Its incidence is upon nen'ous highly-strung subjects 
rather than upon the phlegmatic, and this is probably to be explained by the fact 
that the rheumatic subject is likely to be nen’ous and highly strung. Chorea is prac- 
tically unknown during the first 3 years of life, and is very rare before the fifth year 
has passed. Common between the ages of 5 to 10 years, it reaches its maximum 
incidence between 10 and 15 years. After the age of 20 it is rare, except in pregnancy ; 
but a few cases have been reported up to the age of 60 years whiw have certainly 
been examples of rheumatic cnorea. Females are affected ttvice as frequently as are 
males. Heredity concerns the incidence of chorea in two ways : firstly, in the inherit- 
ance of the rheumatic tendency, which is the important cause of chorea ; and secondly, 
in the inheritance of the neuropathic tendency, for it is when these two are coincident 
that chorea is most prone to occur. As early as 1802 rheumatism was regarded as 
the cause of chorea, and all subsequent investigations have upheld this theory. The 
family history of a choreic patient generally brings to light the occurrence of acute 
rheumatism, of cardiac disease and of other rheumatic manifestations among other 
members of the family. Often the patient has suffered with acute or subacute rheu- 
matism, growing pains, rheumatic erythema, purpura, rheumatic nodules or recurrent 
sore throat before the appearance of the chorea, and may be found to be already the 
subject of rheumatic heart disease. A large percentage of those patients who have 
never shown any sign of the rheumatic state before or during the attack of chorea 
subsequently suffer with rheumatic symptoms. The British Medical Association 
Collective Investigation Committee found that rheumatism preceded the chorea in 
26 per cent, of the cases, and that in 46 per cent, of the remainder rheumatic signs 
accompamed the chorea, or appeared subsequently. If to the total of choreic patients 
who present rheumatic signs at some time or other one adds those with no personal 
history of rheumatism, but ivith a family history of rheumatism, it will be found that 
there are but few cases of chorea in which a personal or family history of rheumatism 
is absent. 

Ptyehkal dittarbaTices . — Any emotional disturbance, such as fright, anxiety, de- 
pression or overpressure in school, may sometimes act as an immediate determining 
factor, but muci more often these events rimply aggravate symptoms which are 
already present in slight degree. 

Pregnancy . — The relationship of pregnancy to chorea is very definite. It is 
generally met with in first pregnancies, and before the age of 25 years, and in most 
cases the pregnancy appears to be the only immediate cause for the chorea, but a 
history of rheumatic infection will often be obtained in a careful history. The onset 
of the chorea is usually beuveen the first and third months of pregnancy. It is liable 
to recur with subsequent pregnancies. 

Pathology. — The essential lesion has proved very difficult of detection bj- micro- 
scopical investigation, but according to Greenfield and Wolfsohn it consists in a 
diffuse meningo-encephalitis affecting mainly the basal ganglia, the cerebral cortex 
and the pia-arachnoid. 

Symptoms. — The onset is usually gradual, but it Is sometimes abrupt, when 
emotion^ disturbance has been the determining cause. The appearance of choreic 
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movement is often preceded by alterations in the mental and physical condition 
of the child. She becomes nervous and more impressionable than before. She is 
increasingly unable to apply her attention. She becomes clumsy in her movements — 
and lets fall objects which she is holding. Anremia, apathy and languor and irregu- 
larity of appetite are commonly present. At this time, careful observation will 
discover slight involuntary movements of the face and fingers wliich are often unilateral 
in distribution. From day to day the movements become more marked and spread 
to the limbs and trunk. The face is constantly wimacing, and the hands and arms 
scarcely cease from turning about, and affection of the legs makes the walking irregular 
and clumsy. The child can no longer keep still, the respiratory movements become 
irregular and spasmodic, and the chorea is fully developed. The characteristic 

S tems of a well-marked case of chorea arc — (1) involuntary movements; (2) 
less of voluntary movements ; (3) ataxy or loss of precision of voluntary move- 
ment; (4) emotional instability and other psychic disturbances. 

1. THE INVOLUNTARY MOYEMETCTS arc always ifTCguIar in time and in the form of 
the movement. Similar movements arc never repeated successively in the same part. 
Each movement begins rapidly, and ends suddenly, and one frequently sees the in- 
voluntary movement complicated by the addition of a voluntary movement to cover 
the fault. The majority of the movements are complicated, involving several muscles 
and often more than one joint. In the face, the more simple movements take the 
form of asyinmetrical twitches in the lips, and about the angles of the mouth and 
orbits. In more severe cases, the strangest grimaces may occur. The tongue is 
thrust into one d\eck, then put out and withdrawn just in time to escape the sudden 
snap of the open mouth. When asked to show the tongue, the child puts it out 
rapidly and holds it there by closing the teeth upon it Sma^ing of the tongue and 
palate may often be heard at a distance. Lateral movement of the jaw is common. 
According to the severity of the case, speech may be difficult, the words being articu- 
lated slowijr in slurred monosyllables. For the same reason, swallowing may be 
difficult or impossible in severe cases, and may necessitate nasal feeding. The ocular 
muscles participate in the involuntary movements only in very severe cases. 

In the upper extremities the movements appear first in the hand. The thumb is 
more Ttstless than the fingers, which aie spread and picssed together, flexed and 
extended, alternately ; the ivrists twist about inrgularly, the forearms are constantly 
agitated with movements of pronation and supination, flexion and extension; while 
all possible movements of the shoulder occur. When the upper extremities are 
outstretched, the hands assume the position of flexion at the wrist and over-extension 
at all the finger joints in so many of the cases as to make this a characteristic feature 
of chorea. The lower extremities are less severely affected than is the rest of the body, 
and here the movements are best seen when the child is lying down. The gait tends 
to be clumsy and insecure, and in severe cases walking becomes impossible. Altera- 
tion of the rhythm of the respiratory movements is conspicuous and is highly char- 
acteristic of chorea. The breath is often taken rapidly and held for some time, then 
let go with a loud sigh. The trunk is often involved, and movements of a writhing 
nature are characteristic. 

So far as the limbs are concerned, the movements may be confined to one side, 
more commonly the left side, and the condition is then called hemlchorea ; but the 
involvement of the face and trunk » always bilateral and is generally equal upon the 
two sides. In hemichorea, the movements arc always of slight severity. Sei’ere 
chorea is never confined to one side. Choreic movements cease during sleep, and, 
except in severe cases, can be controlled more or less by voluntary effort ; the attempt 
to write, for example, will generally cause Kssatlon of the movements of the right arm 
for the time being. They are generally increased by observation, emotion and self- 
consdousness, but in a few cases it wdl be found they are worse when the child is 
alone and unobserved. The violence of the movements of the Umbs may cause the 
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skin over the prominences to ulcerate from friction against their clothing, and the 
iiead and limbs may be badly bruised from contact wim adjacent objects, and unless 
the patient be properly protected, -wounds may occur, which are liable to infection. 

2. Loss or PotvER is 8ho\Yn in the nuld cases by incapacity for exertion and 
undue fatigue. More severe degrees of paresis may accompany or succeed the 
appearance of the movements. It may be observed that in one limb, or upon one 
side of the body, the choreic movements are becoming less marked, and that the 
limbs are becoming progressively weaker. Soon the arm hangs loosely by the side, 
and tlie leg is dragged in ts’alking. The degree of choreic parSysis bears no relation 
to the severity of the movements, for the former may be severe, when the latter are 
slight and vice versa. Choreic paresis is apt to return with successive attacks of 
chorea, but not always in the same region. 

Limp chorea {chorea mollis ). — This is a more severe degree of choreic paralpis 
which may affect the whole musculature but is more often of hemiplegic distribution. 
It may be preceded by the usual symptoms of chorea. More often the paralysis is 
the first noticeable symptom, and this develops rapidly in from 24 to 48 hours. 
The paralysis is characterised by complete flaccidity of the limbs ; the child lies upon 
its back and does not move, and if one of the limbs be raised from the bed and then 
released, it falls limp and lifeless. The head is no longer held in a natural position, 
but falls round on to the ear. Careful investigation, however, rarely fails to reveal 
some slight choreic movements, cither in the face or in the fingers. Paretic chorea 
and chorea mollis run a benign course, and recovery is said to be almost invariable, 

3. Ikco-oiujination of voluntary movement may be the first symptom of 
chorea to attract attention, and it may precede the appearance of the choreic moye> 
ments. It may be very obvious when the movements are slight, and it is most notice* 
able in those of the liand and forearm, which lack precision, and in those of articulation, 
deglutition and respiration. The involuntary movements that have been described 
are superimposed upon voluntary movements which they render inco*ordinate, at 
times interrupting them abruptly and at other rimes tending to prolong them. 

4. Psychical distuiuiances arc common, some degree of emotional instability, 
failure of attention and depression being present in most cases, and, generally, in 
proportion to the severity of the affection. The patient's behaviour changes ; she 
may laugh or weep without sufficient reason ; she may become capricious, irritable 
and obstinate ; attention and memory are usually impaired, and less interest is taken 
in the surroundings. A condition of hebetude may develop. Delirium may occur 
in acute and grave cases. It is usually violent and loquacious, and resembles other 
forms of toxic delirium, and it is of serious prognosric import. Visual hallucinations 
of a terrifying character may occur. Mania is quite exceptional in children, but it is 
not an uncommon complication in adolescents and adults. The psychical disorders, 
slight or severe, usually disappear with the chorea, and in all cases the prognosis as 
itgards permaTiCTit mental letoveiy is good. 

The pupils are frequently dilated and may be unequal and eccentric, and hippus 
may be present. Sensibility is not unpaired. The sphincters are not affected. The 
skin reflexes are normal. The deep reflexes are also nonnal in a large proportion of 
cases, but often the knee-jerk shows an alteration which is peculiar to chorea. On 
tapping the patellar tendon, the resulting contraction of the quadriceps is unduly 
sustained, and the leg remains in a position of extension at the top of its excursion 
for several tenths of a second ; in other cases a pendular knee-jerk is present. In 
severe cases, the deep reflexes may be diminished and rarely may be absent for 
months. 

Rheumatic Manifestations.— Cardio-vascuiar changes are common in chorea. 
In nearly all the cases, careful and repeated examination of the heart wull reveal 
slight dilatation and reduplication of the second sound, often with reduplication of 
tile first sound, and increased rapidly of the pulse. Doubtless these are signs of 
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myocardial involvement resulting from the rheumatic infection. Irregularity of the 
pulse may be dependent upon the altered rhythm of respiration. Systolic murmurs 
are common, and these may be haanic in nature, or may be the expression of cardiac 
dilatation, but in the majority of cases they are indicative of endocarditis. Endo- 
carditis is present in 90 per cent, of the fatal cases. At least one-half of all cases 
present cardiac murmurs, which are suggesrive of the presence of endocarditis, while 
some cases with no cardiac murmur during life are found post mortem to have endo- 
carditis. The mitral valve is commonly affected, lesions of the aortic valve being 
uncommon. Pericarditis is a frequent associate of endocarditis ; only in rare instances 
does it occur alone. The valvular affections which are met with m chorea may be 
the result of antecedent rheumatism, or they may develop in the course of the chorea ; 
or while no signs of endocarditis are present dunng the attack, the patient may shortly 
aftenvards present the signs of organic valvular disease. Cutaneous affections -which 
occur in rheumatism are met with also in chorea, namely, erythema, purpura and 
subcutaneous nodules. Acute articular rheumatism is comparatively rare, and when 
it occurs it is usually accompanied by a cessation of the choreic movements. ^Vhen 
rheumatic phenomena are present and in the acute mania of chorea, pyrexia is usually 
present, but uncomplicated chorea is an apyrexial disease. 

Recurrence. — One-third of the subjects of chorea have more than one attack. 
Females are more prone to a recurrence than males in about the same proportion 
as they are more liable to original attadcs. The average interval between the attacks 
is 1 year. If, therefore, a patient has remained well for 2 yean, it is improbable that 
a recurrence will take place. The greater the number of choreic attach, the more 
likely is the heart to be found affected, and, therefore, cardiac complications are more 
often met with in recurrences. In a recurrence of chorea the symptoms are usually 
less severe and their duration shorter than in the original attack. 

Course and Prognosis.»-The disease tends to a spontaneous ter mina tion after 
a variable lime, whl^ is usually from 6 wedts to 6 months. The duration rarely 
falls short of the earlier period. The average duration of cases treated in hospitu 
has been found to be 10 weeks. Cases whidn last for more than 12 months are not 
rare, and slight cases R-ith remissions may last several years. The course of the mabdy 
b that after a gradual development of symptoms, there b a stationary period during 
which symptoms are well marked, followed by a period of gradual dimmution. In 
some of the more severe cases of chorea where deglutition b diiUcuIt the patient b 
likely to be insufficiently fed ; and this constitutes a grave danger, since in the condi- 
tion of semi-starvation so induced, the chorea develops apace. In such cases articub- 
tion and swallowing become impossible, and the movements become ceasdess, so 
that both rest and sleep become gravely impaired; the patient wastes rapidly, and is 
in danger of death from exhaustion unless prompt measures for restoring the depleted 
nutrition are taken. Thb b the condition known as " chorea gravis ”, 

The proportion, of fatal cases occurring in chorea b less than 2 per cent. Death 
b most often met tvith in first attacks, occurring about the age of puberty, and in 
cases assoebted with, ptegoancy. It b very uncommon in. young diildien asud. in. 
recurrences of chorea. 

Dlagnosb. — ^Tbe nature of the involuntary movements of chorea b usually so 
characteristic as to make dbgnosb easy, and to avoid any confusion u-ith other 
maladies which present conspicuous involuntary movements. Nevertheless, occasion- 
ally a cose of multiple tics in a child does present difficulties, for the movements arc 
not — as b so commonly stated — invariably repetitive. In chorea the involuntary 
movements may lead to the dropping oC objects from the hands. This does not 
happen in the case of tics. Again, when the Morcic subject gives the observer a firm 
and sustained handclasp, the Irregular waxing and waning of &e muscular contraction 
may be felt throughout by the observer. In a case of tics, the contraction b steadily 
maintained as in the normal subject. In n^clonus, the movements are short and 
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shock-like, while in athetosis they are slow and writhing. In chorea mollis or hemi- 
plegic chorea the paresis is in itself highly characteristic. It is a flaccid paralysis 
which is never absolute and usually affects the arm most. There is no pain and no 
wasting, and while spasticity is absent the deep reflexes are usually preserved. 

Treatment. — It is well to commence treatment in every case with several days’ 
absolute rest in bed, but in the milder cases this need not be persisted in beyond a 
few daj-s, though the ordinary periods of rest should be prolonged. 

The salicylates are of great value and of these aspirin is the most useful, and it is 
best combined with equal doses of sodium bromide ; gr, 10 of each may be given in 
mixture thrice daily after meals for a child between the ages of 8 and 14, and aspirin 
should be continued well into convalescence. 

In addition, tonics such as syr. ferri phos. co. (Parrish) and cod-liver oil and malt 
are valuable especially in the convalescent stage. 

Severe cases of chorea call for skilled nursing. The sides of the cot or bed should 
be well protected by pillows and the patient’s hands and elbows covered with pads 
of cotton wool. An unbreakable feeding-cup is necessary. When s^vallowing is 
difScult resort should be made to nasal feeding, especially because of the importance 
of ample nourishment in this disease. In the worst cases morphine may be required 
at nignt. 


HUNTINGTON'S CHOREA 
Synonym. — Heredltaiy Chorea of Adults. 

This is 3 somewhat rare disease, in wliich symptoms almost identical with those 
of rheumatic chorea, namely, involuntary spontaneous movements, ataxy, paresis and 
slow and slurring articulation, gradually appear in adult life, and usually about the 
age of 40 years, and arc accompanied by progressive mental failure, wim delusions 
and suicidal tendency. The cnorete movements are seldom severe, but the inco- 
ordination may be well marked. Maniacal outbursts are not uncommon. The disease 
always progresses sloivly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct from 
parent to child j but if a generation escape the malady, it seems not to reappear 
subsequently. Sporadic cases, in which no heredity can be traced, do, however, 
occur. The sexes are equally affected. Further than the heredity no causal factors 
arc kno^vn. The morbid anatomy consists in a slow progressive degeneration of the 
nerve-cells of the basal ganglia and of the cerebral cortex, with consecutive atrophy 
of the ^involutions, neuroglial overgroivth and meningeal thickening. 


APOPLECTIFORM CHOREA 

This title has been given to rare cases of chorea of sudden onset in elderly subjects. 
The involuntary movements are usually unilateral, and arc often of great severity 
and large amplitude (hemiballismus). 

In cases of this disorder examined after death thrombotic softening or hsemorrhage 
has been found in the subthalamic region, particularly in the corpus Luysil. The 
mechanism by which small lesions in this situation give rise to such violent manifesta- 
tions is not understood, but the occurrence of such cases is obviously of great theoretical 
importance. 


SENILE CHOREA 

A malady in which typical choreic movements constitute the chief feature is met 
with in elderly people, and is possibly due to a progressive neuronic degeneration 
in those regions affected in the other forms of chorea. It differs from Huntington’s 
chorea in the late onset, the absence of heredity and in the absence of mental changes. 



1520 


DISEASES OF THE NERVOUS SYSTEM 


MYOCLONUS 

Synonym. — Paramyoclonus Multiplex (Friedreich), Myoclonus Epilepsy (Unvcr- 
richt). 

The characteristic symptom of this very rare condition is the occurrence of sudden 
shockdike contractions or the muscles, which ma^ S'ary in intensity from simple 
fibrillary twitching to contraction which causes a violent movement of a limb. The 
movements are often symmetrical, and are especially incident in the proximal muscles 
of the limbs. 

Etiology, — The malady appears in children usually between the ages of 5 and 
IS years, while in adults it commences between the ages of 25 and 40 years. Both 
sexes are liable to the affection. Many instances, in which several children of the 
same parents have been affected, have been recorded, and in a few the malady has 
been transmitted through several generations. There is now good pathological 
evidence that in some cases the condition is associated with diffuse cerebral lipoidosis, 
and is related on the one hand to subacute inclusion body encephalitis and on the 
other to the various forms of cerebro-macular degeneration, while in other cases the 
peculiar bodies described by Lafora are found in the cells of the brain and also in 
the liver, heart and possibly other organs. 

Symptoms. — The movements of myoclonus are simple sudden movements, and 
may exactly resemble the movement resulting from a single faradic stimulus. Each 
movement commonly involves a single musde only, and it may concern no more 
than a few fibres, resembling then Uie fibrillary twitching common in progressive 
museuiar atrophy. In other cases, many muscles may be implicated in the shock* 
like spasms, which may be of so violent a nature as to throw the patient to the ground. 
The distribution of the contraction is never determined by that of the nerve supply, 
nor do the muscles contna according to their synergic assocution. Myouonie 
movements are irregular as regards rhythm and range of successive movements. 
The upper limbs are more affected than the lower, and the proximal parts more than 
the distal, while the periphery, the hand and foot, often escape. Voluntary muscular 
effort usually checks the myoclonic movements, but in rare instances it excites or 
augments the spasm. The electrical excitability of the muscles is unaltered, and there 
is no muscular wasting, but the mechanical excitabili^ of the muscles is increased, 
and percussion of a muscle may evoke the spasms. The sphincters are unaffected. 
The reflexes, both superficial and deep, are normal. Sensory phenomena are absent. 
Spe'ech may be seriously interfered with when the muscles of jaw, tongue, palate and 
larynx are implicated, Mid spontaneous laryngeal and pliaryngtal noises may occur. 
The ocular muscles seem never to be the seat of the movements. Epileptiform con- 
vulsions are present in the typical cases. 

Characteristic elcctro-enccphalographic dianges have been recorded. 

Diagnosis. — ^This is not dliiicutt since the simple shodt-like movements in 
symmetrical muscles, without any ressmbUnce to volLtioaaL movements asvd enriwly 
d^estitute of rhythm, occur in this disease alone. 

Course, Duration and Prognosis. — Myoclonus, as a role, is a slowly progressive 
affection up to a certain stage, and when this is reached it may remain stationary for 
years, having little tendency to shorten life, death ultimately occurring from some 
other disease, without any period of freedom from the spasms. Rarely the disease has 
ended fatally tvithin a fewmontla of the onset, with progressive mental failure and coma. 

Recovery may take place spontaneously, but the Section is very prone to recur. 

Treatment.— Every a\'ailable measure should be used to improve the general 
bodily condition so as to bring about a more stable condition of the nervous elements, 
by improving their nutrition. Sedatives may be tried, but are seldom of value. 
Myaoesin, taken by mouth, relieves or abolishes the twitebings temporarily. 
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SPASMODIC TORTICOLLIS 

Deiinition . — A disease of the nervous system, characterised by tonic and clonic 
contraction of the superficial and deep muscles of the neck, causing the head to 
assume cither a position in which it is turned to one side and upwards, or a position 
of marked retraction (retrocolUc spasm). It is more correctly to be regarded as a 
disturbance of movements than of muscles, and perhaps, physiologically ojnsidered, 
it may be spoken of as a disorder in the carriage of the head. This carriage is a more 
complex and highly co-ordinated function in the erect posture than in the quadru- 
pedal posture ; it is a function peculiar to mao, and in this sense is of recent evolu- 
tionary development. We may perhaps see in this a factor determining its frequent 
derangement, as in spasmodic torticollis. 

.ffitiology. — ^The disease is most frequently met with in middle-aged or elderly 
subjects, but it may occur at any age from puberty on\vard3. It is twice as frequent 
in females as in males. The causation is most obscure. Not infrequently neuropathic 
heredity, such as epilepsy and insani^, exists, and the patients are often of highly 
strung, nervous, imtable dispositions. Nervous shock, prolonged anxiety and general 
ill-health have frequently preceded the onset of symptoms. Less often local strain, 
or injury and exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for instance, 
in a tailor who in drawing each stitch had the habit of making a short jerking move- 
ment of the head to one side. It occasionally occurs as a symptom of hysteria; but 
such cases should be carefully separated from those in whlcl) there is no hysterical 
manifestation, as being more susceptible to treatment and having less tendency to 
recur when once cured. A torticoUic movement may occur os a variety of tic. Typical 
torticollis may occur as the end-result of lethargic encephalitis. 

Pathology.— 'No morbid anatomical changes have been found. On account of 
the involvement of several muscles, effecting special movements, in this disease (as 
is well instanced by the over-action of the front^ in retrocolUc spasm, for retraction 
of the head is always normally associated with raising of the e^brows in the act 
of looking up), it is probable that torticollis is due to disorder of those centres which 
direct such associated movements of the affected muscles. 

Symptoms. — The onset b usually insidious, but in rare cases may be quite 
sudden, as in the case of a man aged 40 years, who, when walking along a London 
street, suddenly turned his bead at the sotmd of an accident wmeh shocked him 
severely ; he was unable to turn hb head back without using hb hands to do so, 
and he subsequently developed the most severe torticoUb. The initial symptom is 
always spasm, which may be either tonic or clonic, and frequently both forms of 
spasm are combined in the same case. In the tonic form, the head b retracted and 
the face turned to one side, usually the left, and owing to the retraction of the head 
the face is turned upwards. The shoulder on the side to which the head is inclined 
is usually rabed. In severe cases all the muscles of the upper extremity, the scaleni 
and the face muscles, may become involved. The spasm, except in the earliest stages, 
always involves muscles of both sides of the neck. Where the bilateral involvement 
b general and equal, the rotation of the head does not recur, but it becomes strongly 
retracted, and the condition b then known as retrocolUc spasm. Such retrocoUic 
spasm b always accompanied by marked over-action of the frontales, the skin of the 
forehead being thrown into transverse wrinkles. In the clonic variety there b jerking 
movement of the same muscles, usually a^octated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The muscle 
primarily involved is the stemo-mostoid, the action of which b to incline the head 
forwards and towards the shoulder of the same side, and rotate the face to the opposite 
side. The next muscle involved b the ^lenius of the opposite side, which inclines 
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the head back^vards and rotates the face towards its own side, its rotate^ action 
thus coindding with that of the opposite stemo-mastoid. When the spltnii of both 
sides act together, the head is strongly retracted. Ne%t to be affected are the upper 
parts of the trapezit and the deep ne3k muscles, and with further spread of the spasm, 
any neighbouring muscles of the shoulder and upper extremity may be affected. 
Sleep causes cessation of the clonic spasm, but not always of the tonic spasm when 
the case is se\'erc. The spasm is always increased by fatigue and exdteraent. There 
is no wasting of the musdes involved, but, on the other band, thw may be even hyper- 
trophied if the spasm has existed for tong, and thetr electrical exdtabllity may be 
increased. The amount of pain assodated with the spasm varies greatly. There may 
be a slight feeling of cramp only, but usually there is a great deal of aching pain, 
which may radiate down the arm and into the side of the head, and make life unbear- 
able to the patient. More rarely, sharp neuralgic pains are present. 

The course of the disease, which has no tenden^ to shorten life, is chronic, 
exacerbations and remissions under treatment being ewramon, and recurrence, after 
temporary cure, freejuent 

Diagnosis. — ^This is usually quite simple. Fixed positions of the head assodated 
with spasm occur in disease ot the cervied spine, especially in spinal caries, and arc 
also assodated with enlarged lymphatic gtan^ in the neck. The local signs of these 
conditions, however, are characteristic. 

Treatment.— Spasmodic torticollis is a most intractable condition, and in many 
cases temporary alleviation is all that can be secured. It is usually best to begin 
treatment by rest in bed, the patieot lying supine with the head low and between 
sandbags or pillows. The regular adfifiinetration of phenobarbitone, or of chloral 
and bromide may then be tried. Many years ago Dastian claimed good and pensaoent 
results from a continuous narcosis lasDne 3 weeks and induced by chloral hydrate. 
Probably a combination of rest as above described, together with massage and resist- 
ance exercises, is the most useful line of treatment. In some cases the application of 
a plaster mould, fixing head and shoulders, and worn for one or more months, or a 
more easily removed and lighter metal splint will give complete respite from muscular 
spasm while it is worn, and very occasionally permanent respite after removal. In 
severe and disablmg cases this is well worth trial. Surgical measures (tenotomy, 
excision of the stemo-mastoid, posterior root section) have all proved disappointing 
and are not to be recommended. Except in cases of hysterical origin, psychologic^ 
treatment is without effect. 

There is a congenital Jorm of torlieoOis which is of a very different nature. The 
disease is prenatal and analogous to congenital talipes, the stemo-mastoid alone is 
affected, and nearly always that of the right side. Such a muscle is frequently ruptured 
during birth, and this has given rise to the opinion that the birth injury and subsequent 
hiematoma of the muscle were responsible for the torticollis. In many of these cases 
there is marked facial asymmetry, the face being smaller on the side of the affected 
sterno-mastoid. This association points strongly to some defect in the nerve centres 
of the meduUa. Treatment consists in tenotomy of the contracted muscle. 


THE TICS 

Synonym. — Habit Spasm. 

Definition. — group of maladies characterised by the occurrence of (1) sudden, 
rapid, twitch-Uke, involuntary co-ordinated movements, always of the same nature 
and in the same region ; or of (2) sudden psychical phenomena, imperative ideas and 
explosive utterances ; or (3) of a train of deliberate highly co-ordinated actions pro- 
duced by an imperative idea. Any combinatioa of these phenomena may Ottuc. 

The tics are both aniologically and dinically related to spasmodic torticollis, into 
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which some of the motor ties gradate. A torticollic movement may occur as a tic, 
and it ma^ in rare cases pass over into an established torticollis. 

The Ucs may be conveniently divided for clinical purposes into the following 
groups, between which any combinations may occur : 

(1) The clinical picture is made up hy the occurrence of sudden twitch-like co- 
ordinated movements, which resemble reflex or defence movements. The movement 
is alwa)^ of the same nature and occurs in the same region, though several different 
tics may occur in the same patient. The usual region affected is the face, with the 
pharynx and lar^'mc, the neck and upper extremity. This form occurs chiefly in 
child^ren, and usually runs a favourable course — Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, and imperative 
ideas and explosive utterances are common and important symptoms. The arndition 
is met with soon after puberty, and more commonly in males — Convulsive Tic. 

3. There is no spasm or other motor manifestation, but the psychic tic is ex- 

f ressed by uncontrollable imperative ideas, explosive utterances, arithmomania, etc. — 
sychical Tic. 

The tics are expressions of unrest and of embarrassment in consciousness in a 
nervous system which is highly sensitive and not too stable. There is always the 
desire to relieve the embarrassment by the occurrence of the tic, and a feeUng of relief 
when it has occurred, coupled often with disappointment at the failure of its sup- 
pression. 

\Vhile the more simple forms of motor tic from their pattern suggest strongly 
that they were originally associated with some peripheral irritation, from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snufflbg tie, and from 
the lai^mx in a case of larynge^ tic, and that constant irritation from these regions 
has set up a habit, yet it cannot be too strongly pointed out that in many cases no such 
peripheral irritation precedes the onset of tic, and the irritation and cause come from 
within the nen’ous s^atem alone. 


r. SIMPLE TIC 

Synonym. — Habit Spasm. 

This is a common disorder of late riiildhood, the majority of the cases occurring 
between the fifth and tenth year. Both sexes are prone to the condition. The onset 
may be preceded by dcteriaraiion of health from any cause, and sometimes fright and 
emotion bring on the tic. Often the malady arises in perfectly healthy children ivith- 
out assignable cause. The children are usually highly strung and inteUigem. It is 
a rare event to see a dull and backward child wth a tic. 

Symptoms. — ^The recurring tic appears somewhat suddenly, and may teach its 
height in a few daj-s. The movements arc of the nature of a simple act. They occur 
suddenly and without warning, and arc executed rapidly. Usudly the movement is 
of one kind only ; but sotneiunes several movements coexist. .The commoti site of 
the spasm is the head, face and neck. Blinking, winking, alternate elevation and 
depression of the eyebrows, side to side movements of the mouth, tossing the chin 
in the air, sudden movements of the tongue, palate or larynx, accompanied by an 
unpleasant fidgeting sound, arc of frequent occurrence, while any movement of the 
head upon the shoulder, torticollic movements, shrugging of the shoulder and any 
movements of the arm may be met with. Respiratory movements are often assodated 
with those occurring in the tongue and larynx. Tic affecting the legs is much less 
common. The movements cease during sleep. Generally a variable time of some 
length separates the individual movements, but in severe cases these may follow one 
another i^ost unceasingly. They are increased by eecitement and by observation, 
and can usually be controlled by the wU, but only for a limited time. 

Diagnosis. — ^The movement of tic u so peculiar that it cannot be confused with 
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any other spontaneous, involuntary movement. It is the same movement, rqieated 
with very rapid execution, in the same place. It is short and sharp, like a twitch. 
In chorea the movements are slow compared with those of tic, and are irregular in 
nature, in time and in place. 

Prognosis. — Most cases of simple tic recover, rvhethcr they are treated or not. 
They recover much more quickly under treatment, and 2 or 3 months suffices in most 
cases to see the end of them. The longer a tic l»ts, the more difficult it is to cure. 
In the rarest cases only does a tic of this nature persist or merge into one of the more 
severe forms. 

Treatment. — A scrutiny of the general health should be made, and any defects 
attended to. Matters of hygiene, diet, education, exercise and pleasure should be 
correct and normal. Observation and remarks upon the child's duects, and anything 
tending to increase self'Consciousness should be avoided. The conlidence of the 
child should be gained If possible, and any source of mental worry, or grief, or annoy- 
ance should be ascertained and corrected. Rcstmlnt and disdpUne should be kindly 
taught, and an orderly life followed in which the child is happy, and in which his 
time is fully and congenially employed. 


a. CONVULSIVE TIC 

In this malady, which was first described by Gilles de la Tourette, and which 
bears his name, the same movements as are met with in simple tic occur ; but they 
are more severe and more widely spread, and they may involve the whole body in 
spasm at one time. In addition, there are psychic tics, which cause Irresistible im- 
pulses, among which are explosive utterances, repetitiort of words, sounds and gestures, 
end also Imperutive Ideas. 

^tlolo^.— The stigmata of physical and mental degeneracy sre rarely absent, 
neuropathic and sometimes direct heredity is often present. The malady is said to 
be more common in males, and is met tvith more often in France than in England— 
where it is a rare disorder. The symptoms appear usually between the ages of 10 
and IS years, and commonly follow physical or mental shocks or acute illness of any 
kind. 

Symptoms. — ^The spasmodic movements resemble at first those of simple tic 
in their nature and rapidity, and favour the same sites ; but they are not restricted to 
the repetition of the same movement, but successive movements may vary widely 
in position and extent and sometimes involve the whole musculature of the body. 
TJie great variety of facial grimaces, head jerking, grotesque attitudes and ridiculous 
pantomime which may occur in this allection lead commonly to the belief that the 
patient is shamming. The tic is not continual as in the simple form. It occurs in 
the form of bouts in which the same pantomime is reproduced. These are often 
exdtcd by observation and emotion. They can often be controlled, but with much 
fatiguing effort on the part of the patient, who becomes so worn out with half-successful 
cSons to cfiwtrni, thttn thsX ht ceases to tnaSto tb® sttompt. Betweeti the sttocks the 
patient seems quite normal. The psychic phenomena are the same as in psychical 
tic, about to be described, and the treatment of the two conditions is identical. 


3 . PSYCHICAL TIC 

In this condition there is no muscular spasm; but the sudden event takes the 
form of explosive utterances, imperative ideas and impulsive acts. This condition 
often occurs as a part of convulsive tic. The exdamatory tic consists of some sound 
or word or group of either, which is habituaUy uttered, with complete irrelevancy of 
time, place or sense. Somelimea the worib are of an obsc^e nature and cause the 
greatest distress to the patient. The xittcraooes may be single, or may bo repeated 
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over and over in rapid succession. Echolalia, which is an uncontrollable impulse to 
repeat sounds heard, or to repeat words whidi the patient or others have just spoken, 
may be met with. The gr«t characteristic of the ojndition is Aat though the patient 
desires above all other things to prevent their occurrence he cannot do so by any 
effort of will. Other symptoms tnat are commonly met with in this condition are 
imperative ideas and impulsive acts of all sorts, and in general the symptoms of a 
severe obsessional state. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is placed 
beyond doubt, both by the nature of the movements and by the peculianiy of the 
psychic disturbance. 

Prognosis. — ^Permanent recovery has occurred from both these conditions j but 
such an event is rare. Most of the cases follow a downward course despite treatment, 
and many end in suicide or insanity. 

Treatment. — General tonic treatment, with change of circumstance and healthy 
pursuits and congenial intellectual and ph^ical occupation are the most likely to 
benefit. The psychiatric treatment is that of the underlying obsessional state. 


OCCUPATION NEUROSES 

Synonyms. — Craft Palsy ; Occupation Paby ; Occupation Cramp, 

Definit!oa.-^A peculiar malady determined by the habitual use of one set of 
muscles for the constant repetition of an act of short range, to the exclusion of acts 
of wider range and acts involving a different set of muscles. The symptoms are : 

(1) local pain in the muscles concerned ; (21 local spasm of the muscles ; (3) loss of 
volitional control of the range and nature ot the movements and (4) weakness of the 
movements. These symptoms may occur separately or together. 

Etiology.— The variety of names by which this group of disorders has been 
known reflects the uncertainty and change In views as to its etiology and patho- 
genesis. Certain facts are, however, generally agreed. (1) The disorder is apt to 
arise in any occupation involving rapid, repetitive movements of short range by a 
small portion of the body, especially the band. Such movements figure prominently 
in the occupations of manual %vriters, typists, telegraphists, musicians, seamstresses 
and many others. The movements concerned are always acquired, and necessitate 
a high d^ee of precision and co-ordination, but in the course of time become so 
automatic that in health they are carried out without attention and almost subcon- 
sciously while the performer’s thoughts are concentrated on other aspects of his work. 

(2) They involve rapid, repetitive action of small groups of muscles which may 
thus be supposed to be subject to especial fatigue. In many such occupations from 
5 to 10 repetitive movements a second may be executed. (3) No structural change 
in the cerebrd cortex, nervous system or muscles has ever been demonstrated. (4) 
In the vast majority of cases the disability initially concerns only one set of stcreo- 
tj^ed movements and the Reeled parts function normally in other activities even 
though these involve movements of comparable tapldity and skill. Thus, the subject 
of writer’s cramp is able to use the hand normally for shaving, earing or even for 
playing the piano. In severe and intractable cases, however, other similar co-ordinated 
movements of the hand may gradually be drawn into the ambit of the disorder, 
especially if they concern the patient’s definitive occupation. (5) The first manifesta- 
tions of the disorder are likely to m^e their appearance when the individual U called 
upon to exceed a <xmia level of performance, or after any physical or psychological 
event which may lower the parientis normal level of efficiency. (6) The more searching 
the enquiry, the greater u the number of tiiesc cases that are found to show evidence 
of predisposition towards psychological instability. In a study of telegraphist’s cramp 
in 1927 this n’as estimated to be as high as 75 per cent. (7) Faulty training in the 
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use of the instrument, e.g. the pen, and bad design in machinery, e.g. certain' varieties 
of Morse transmitters, predispose to the disorder in operatives concerned. 

Opinion has gradually moved away from the original conception that the disorder 
was to structural change or urvcompUcated physical fatigue towards the view that 
it is primarily psychogenic. Causative factors are no doubt numerous and often 
multiple, and both physical and psychological in nature, but in their summation they 
result in the breakdown of the smooth execution of a stereotyped movement, and 
ultimately lead to the setting up of a fault)' habit closely akin to a stammer or a tic. 

Symptoms. — These are oi two orders, namely : subjective, consbting of dis- 
comiort, pain and tbe sense of fatigue ; and objective, comprising muscular spasm 
and the aononnalities of movement arising from it and from the effort to avoid both 
pain and spasm. In some subjects pain, id others spasm predominates. 

The onset is gradual. In the case of writer’s cramp the movements of the pen 
become inexplicably difficult and tend to be irregular, the strokes extending too Kgh 
or too low. The subject then finds himself grasping the pen with excessive force, 
and the correct adjustment of the finger ends becomes hard and apt to fail, the index 
slipping off the penholder. Tills he tries to correct by a still firmer grasp. The 
hand then begins to ache, and feels heavy and tired. With the passage of lime all 
these symptoms increase, and the writing becomes more irregular and the nib is 
driven more firmly into the paper which it penetrates, the ink spluttering over the 
sheet Some tremor may develop in the limb. As the condition grows worse, the 
cramp appears more and more readily when writing is started, so that even taking 
the pen in the hand may evoke cramp. At the same time, other fine and repetitive 
movements of the hand may be performed with normal case and facility. The pain 
which in varying degree accompanies the cramp tends as the affection grows worse 
to spread from the small hand muscles up the limb until the whole arm and shoulder 
ache. With variations dependant upon the details of the movements involved, 
coi^arable disturbances are seen in tbe other varieties of the disorder. 

uiagnosls.— From what has been said of the character of the symptoms in these 
forms of cramp, of the mode of their production by a particular movement-complex, 
and of their occurrence in the absence of signs of organic nervous disease, it seems 
reasonable to state that errors of diagnosis should not occur. 

Nevertheless, errors are not infrequent and consist in the diagnosing of writer’s 
or of telegraphist's cramp when in fact some organic affection is present. Paralj’sis 
agitans, with little or no tremor, and post-encephalitic Parkinsonism provide fruitful 
sources of error. In the clinicd picture thus presented, the initial symptoms may 
involve the right arm and hand, and at first consist in a difficulty in the normally 
rapid and free performance of fine movements. Not unnaturally the handwriting 
may be affectea early. It becomes slow in performance, spidery and progressively 
smaller, and the effort to continue writing may be irksome and even painful. The 
total clinical picture in such a case is made up ofsuch small deviations from the normal 
that the inexperienced or careless observer may miss them and may note no more 
than the patient himself has noted *, namely, that it has become difficult and un- 
comfortable to write. Amongst other organic oinditions which may be encountered 
under the erroneous diagnosis of writer’s or telegraphist’s cramp may be included 
cervical rib, any organic nervous affection impairs fine hand movements, 

arthritis and painful affections of muscles. The general principle which underlies 
accuracy of diagnosis here as elsewhere is careful and systematic clinical examination. 

Course and Prognosis. — In a young subject, who shows signs of tlie malady 
during training or soon thereafter, the outlook la hopeless with regard to continuance 
of the occupation, and the progress b from bad to worse. In older subjects the course 
varies greatly. Some cases recover completely and permanently, even though they 
continue with the occupation. In othere — and this class is much larger than is usually 
supposed — the condition of cramp becomes stationarj’, and persists though not in 
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dbabling fashion. In a third and numerous group it progresses to incapacity, and 
tends to reappear with every change of occupation. In a fevr cases the patients 
become incapacitated for all the finer movements of both hands. The prognosis is 
usually serious ; but a correct forecast can only be made from the history and progress 
of each individual case. 

Treatment* — ^The responsibility and costliness which the Compensation Act 
entails upon employers are slowly enough but surely leading to the abandonment 
of those instruments, the manipulation of which may produce cramp. Good teaching 
of unconstrained methods of manipulation and encouragement ox ambide:cterity in 
all the occupations concerned are important prophylactic measures. Long hours 
and the speeding-up of work should be avoided. After long absence from work, the 
work should be gradually resumed and not recommenced at full pressure. When the 
malady appears, rest and change of work afterwards are absolutely essential. Long- 
continued rest, be it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemployment de- 
creases the stability and the aptitude of the mechanism. 

General treatment consists of the removal, when possible, of adverse factors in 
the patient’s environment, such as uncomfortable working conditions, poor light, 
excessive noise and sources of personal friction. Full attention should be given to 
all aspects of the subject’s physical well-bang. 

Psychological treatment may play a valuable part in relieving the underlying anxiety 
and tension, and in enabling the mdtvidual to make a better adaptation to hU surround- 
ings, and whenever necessary in giving guidance as to a change m occupation. Careful 
selection of penormel In occupations uable to the disorder is of great value In elimin- 
ating those with special predisposition to this form of breakdown. 

When attention has been given to these factors re-education of the movements 
themselves can profitably be attempted, particularlv in the variety of the disorder 
most often encountered in general practice— namely, tvriter’s cramp. A specially 
large pen or pencil should be used, and held loosely and comfortably in the natural 
writing posture. At first the patient should practise drawing straight lines from left 
to right with easy movements of the forearm. Next, while the same basic movements 
are maintained, the lines should be made wavy by simultaneous movements of the 
wrist Then the waves should be regularly interrupted so that they become series of 
pot-hooks, m's and n’s. From this by gradual stages the smooth execution of other 
letters may be achieved. 


LOCAL LESIONS OF THE SPINAL CORD 

INTRODUCTION 

For lesions of the spinal cord the general rule applies that examination of the 
nervous system enables us to determine the nervous structures which are affected 
and also the site of a lesion, but in order to determine the nature of the lesion we are 
dependent on information obtained from other sources, namely, (1) the history, 
(2) the general examination of the padent and f3) special tests. 

There are many morbid affections in whioi the spinal cord is damaged only in 
a short portion of its extent, and it may be of the greatest importance to determine 
the exact site of the lesion. 

The functions of the motor and sc^ry tocts are usually to a greater or less 
degree interrupted by the lesion, and it b possible by examination of these functions 
to determine Ae somatic level below which muscular weakness, spasticity and reflex 
disturbances exist, and below which sensory functions ate impaired. By these meins 
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the level of the lesion can be determined approximately. Secondly, the motor, 
sensory and reflex functions of the individual segments of the cord are known, and 
from this knowledge it is possible to determine more precisely in which segments of 
the cord function is abolished or impatredt and therefore at what precise level the 
lesion ia situated. Myelography (p. 1533) may confirm the site of the lesion and gives 
additional information in very many cases. 


MOTOR TRACT DISTORBANCES— SPASTIC PARAPLEGIA 

Motor symptoms . — Interruption of the pyramidal tracts produces spastic weakness 
in parts below the lesion, wmch, when fully developed, constitutes the picture of 
spastic paraplegia. The dinical features are : (1) Diminution of voluntary power; 
(2) alterations in the amount and distribution of muscle tone, and in the attitude of 
the limbs ; (3) changes in the tendon and skin reflexes and (4) the occurrence of wrtain 
involuntary and reflex movements. 

The phenomena of spastic paraplegia have been analysed by Walshe as follows ; 
it is essential to remember that the musdes of the lower limb are divided into two 
distinct groups, namely, the flexors and the extensors, and tliat the musdes which 
dorsiflex the foot and toes are physiologically flexors, while the corresponding plantar 
flexors are extensors. In all that follows these important musdes will be grouped 
according to this nomenclature. 

1. Loss of voluntary power varies from alight weakness of one group of musdes 
to complete paralysis of both limbs, and depends on the degree of damage to the 
pyramidal tracts. It usually begins in the distal segments of the limb, and is greater 
in the flexors than in the extensors. Dorstflexlon is the earliest and remains the most 
severely impaired movement. 

2. The tone in all the muscles increases early, and is greatest In the extensors. 
Hence an early symptom is generally stiffness of ^e limbs, espedally a difHculty in 
flexing them. If the limbs are handled passively, the resistance to flexion U found to 
be greater than to extension. It is greatest at the beginning of a passive movement 
ana decreases suddenly In a way that has given rise to the expression '* clasp-knife 
rigidity ”, Aa power diminishes spasticity iacteases, until at length the limbs are 
held constantly in an attitude of complete extension. This combination of weakness 
and spasticity with extended lower limbs is known as “ paraplegia in extension 

As the damage to the cord increases, and when certain extra-pyramidal motor 
tracts are affected, the extensor muscles gradually lose their excessive tone for which 
conneaions with the brain-stem through these extra-pyramidal tracts are essential, 
while the tone in the flexor muscles, which depends on a reflex arc which is purely 
spinal, is reuined. The result is that the knee- and ankle-jerks, which indicate tone 
in extensor muscle, are lost while the reflexes from flexor muscles (hamstring-jerks) 
persist. At the same time, in some cases, the limbs are gradu^ly drawn up by the 
unopposed action of the flexors. This combination of weakness and Elasticity with 
flexed lower limbs b known as *' paraplegia in flexion At first, Ae flexed position 
is occasional — flexor-spasms j later, it becomes constant, but is still due entirely to 
excess of tone in the flexors ; and ultimately, contractures occur in the muscles, and 
the deformity becomes permanent. 

3. Exaggeration of the tendon reflexes is a constant early sign of spastic paraplegia. 
The abdominal reflexes below the level of the lesion and die cremasteric reflexes 
are lost early. The normal plantar reflex is also lost, and is replaced by a different 
kind of reflex — Babinski’s sign, the ** extensor “ plantar response. 

4. While the limbs are still rigid in extension, the commonest involuntary move- 
ment is a spontaneous clonus of the extensor muscles, in which the whole limb 
trembles, as it docs when ankle clonus is elicited in a case with marked spastidty. 
In the later stages, when the extensor musdes are beginning to lose their tone, a new 
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kind of movement appears, in which the limbs are dra%vn up suddenly from time to 
time by an involuntary contraction of the flexor muscles — flexor spasms. Further, 
by appropriate stimulation many refle.x movements can be produced in the paralj'scd 
limbs. The most important of these is the ** flexion reflex of the lower limb 
This is elicited most easily by stimulating the outer border of the sole by firm pressure 
or a pin-prick, and in its complete form consists in flexion of the hip and knee, dorsi- 
flexion of the foot, and an upward movement — so-called extension but physiological 
flexion — of the great toe. When the damage to the motor tracts is slight, when the 
limbs are rigid m extension and the movement of flexion is prevented by the hyper- 
tonus of the extensors, or when almost all reflex activity has disappeared, the reflex 
appears in its minimal form. A part of this minimal response is an ** extension ” 
of the great toe. The normal ** flexor ’* plantar response is obtained from the sole 
alone. The pathological reflex, of which the “ extensor ” response is a part, may 
be obtained not only from the sole, but when well developed by stimulating the skin 
and deeper structures on any part of the lower limb. In the light of this the nature 
of many reflexes which have been described as isolated signs of pyramidal tract 
disease, e.g. the “ extensor ’’ plantar response, Oppenheim's and Gordon's signs, 
and many others, become clear. In all of them a stimulus is applied to some part 
of the lon’er limb, and the response is a flexion reflex, whose most obvious component 
is “ extension ” of the great toe. It is unfortunate that the term “ extensor response ” 
is commonly used to describe a movement which is physiologically one of flexion. 

SENSORY TRACT DISTURBANCES 

The level of the lesion may be determined approximately by ascertaining the 
highest point at which sensation is impaired, but m general, for reasons which w'ill 
be given, the exact site of the lesion is usually several segments higher than the level 
determined by this method. When the two sides of the cord are affected unequally 
the anssthesia is confined to one side or extends higher on one side than on the other, 
in many instances reliance lias to be placed on the disturbances of pain and tempera- 
ture sensation and it must be borne m mind (1) that the spino-thdamic traa in the 
antero-Iatcral column of the cord is concerned with pain and temperature sensation 
on the opposite half of the body, and (2) that the fibres crossing the cord to join it 
do so with different degrees of obliquity at different parts of the cord. In the lumbo- 
sacral enlargement the pain and ternperature fibres cross slowly and in fact clinical 
experience suggests that they have not taken up their new position until lliey reach 
the twelfth dorsd segment. In the mid-dorsal region the decussation of pain and 
temperature fibres is complete one segment above the point of entry of the root by 
which they reach the cord. At higher levels crossing again takes place more slowly, 
until in the upper cervical region impulses which enter together in one root ascend 
through fire or atx segmenCs before all of them reach the oppasite side. Ac sU levels 
pain crosses most quickly, then cold, then heat, and touch slowest of all. 

When the posterior columns of the cord are im-olvcd in the lesion, loss of sense 
of position occurs in the feet and legs with resulting ataxia. Disturbances of posterior 
column sensation cannot be used for localisation in the dorsal portion of the cord, 
but in the cervical portion the disturbances of postural sense in the different fingers 
may be of localising value. 

BROW’N-S^QUARD SYNDROME 

When a lesion affects one half of a segment of the spinal cord it interrupts fl) 
the pyramidal tract convcj'ing motor impulses for the lower limb on the same side, 
and (2) the spino-thalamic tract conveying pain and temperature impulses from the 
opposite side of the body below the level of the lesion, and (3) the posterior column 
conveying sense of position impulses from the lower limb on the same side as the 
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lesion. Consequently a local lesion affecting one half of the cord produces a syndrome, 
described by Brown-S^quard, consisting of loss of power (with spasticity^ on one 
side, and loss of pain and temperature appreciation on the other side, below the 
level of the lesion ; and, if the posterior column is involved (and it often is not), 
loss of sense of position on the same side as the weakness. 

The Brown-S^quard syndrome most commonly results from lesions in the thoracic 
portion of the cord. Occasionally it occurs with lesions in the cervical portion, and 
then the upper Umbs as well as the lower may be involved- It does not occur with 
lesions in the lumbar or sacra! cord, because, as has already been mentioned, the pain 
and temperature fibres have not crossed in these portions, and, consequently, with 
lumbar and sacml unilateral lesions all the sensory loss b on ^e same side as the 
weakness. 


SEGMENTAL DIAGNOSIS 

Motor localisation . — Each segment of the cord contains groups of anterior horn 
cells for several muscles, and most muscles rec«ve nerve fibres more than one 
root ; but as each muscle seems to have one main root of supply, the weakness, wasting 
and loss of tone vary in distribution with the secinent affected. The musdes which 
suffer most when the corresponding segment b damaged are named hereunder : 

C 4 . Supraspinatus, infraspinatus. Ct. Biceps, deltoid. bracKialis. supinstor longus. 
Cf Pronators of forearm. Cj. Tnccps, eatemors of wrist and fingers. C». Flexors 
of wrist and Angers. D,. Small nusdes of the hand. Di-ig. Intercostal muscles. 
Dr-\f Muscles of the abdominal wall. Lr*. Adductors of thigh. L,. Abdueton 
of thigh, extensors of knee. L,. Hamstrings— Anterior tibial muscles, ^i. Glutei— 
caU tnuscles. 5|. Anterior Ubiat muscle s — petonei—troaU muscles of foot. 

Wasting of the musdes in an intercostal space U a valuable guide, as the musdes 
of each space are innervated from one segment alone. If the lesion b at the level 
of the ninth dorsal sement the rectus araomiob b weakened below a point about 
an inch above the umbilicus. In such a case, when an attempt is made to raise the 
head against the resistance of a band placed on the forehead when the patient is in 
the supine position, the upper part contracts and the umbilicus is drawn upwards 
(excursion of the umbilicus). If the lesion b at the twelfth dorsal segment the entire 
rectus contracts, but the iliac regions bulg^ owing to weakness of the lower part of 
the oblique musdes*. 

Localisation by changes in ike reflexes . — Above the lesion, the reflexes are normal; 
at its level, they arc diminished or lost ; below it, the skin reflexes are diminished 
or lost, ana the tendon reflexes are exaggerated. The segments on which important 
reflexes depend are : 

Cl. Biceps- and fupinstor-jerka. C*. Pronator-jerks. C,. Triceps-jerks, Abdom- 

teal reflexes. L^. Cremaster reflexes. Lf,. Knee-jerks. St. Ankle-jerks, i^i. 
Plantar reflexes. 

In lesions involving the fifth cervical segment of the cord, such as may be found 
in syringomyelia and in injuries assodated with dislocation of the cervical spine, 
Babinski has recorded that the supinator jerk may be abolished and repbeed by 
finger flexion when tlie lower end ot the radius b tapped. Thb b known as “ inver- 
sion of the radial reflex ”, and b a uscM localising sign of lesions of the segment in 
question. 

Sensory localisation . — ^The sensory areas supplied by each segment of the cord 
arc sho\vn in the dbgnuns on p. 1531. ** Root pains *’ in the distribution of one or 
more of these areas form a fairly sure guide to the affected segment There may 
abo be sensory loss or impairment over the same areas, and this may be continuous 
bekw with the sensory loss which is the result of interference with the sensory tracts, 
or there may be an interval correspOBding to the dbtribution of one or several 
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segments between the *' root loss ” at the affected site and the upper limit of the 
" tract loss In many other cases there is a state of hyperalgesia in the segmental 
areas corresponding to the segment just above the lesion or to the affected segment 
itself if the lesion be a relatively slight one. 



Fig. 3. — Diagram of cutaneous areas of posterior nen'e roots. 


DISTURBANCES OF THE BLADDER AND RECTUM 
Emptying of the bladder is essentially a reflex function, but in the normal state 
the reflex is voluntarily controlled, being inhibited or initiated at will. The detrusor 
musculature of the bladder wall is innervated by para-sympathetic fibres from the 
second and third sacral segments of the spinal cord through the vesical plexus. The 
sphincter rausculattire is also innervated by the sacral nerves as well as by sympathetic 
fibres coming from a higher level, namely, from the first and second lumbar seg- 
ments, with contributions from the third and fourth. The emptying reflex is excited 
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by an appropriate degree of pressure irithin the bladder and it evokes a co-ordinated 
activity combining contraction of the detrusor with relaxation of the sphincter. Volun- 
tary control over this reflex is exerted throng tiie upper motor neurones, and as long 
as one pyramidal tract is functioning perfecUy, control of the bladder remains normal. 
When the function of both pj^ramidal tracts is impaired by a spinal lesion above the 
lumbar region, voluntary inhibition and volunta^ initiation of the bladder-emptying 
reflex become imperfect. If spinal reflex activity below the level of the lesion is 
greatly exaggerated, as, for instance, in many cases of disseminated sclerosis, the 
bladder-emptying reflex U liyper-active and with the impaired control the patient is 
unable to inhibit it and precipitancy of micturition results. In other instances the 
patient is unable to initiate the reflex when he wishes and may be able to pass urine 
only after long delay. While one or other form of disturbance usually predominates, 
they are not mutually exclusive and both may occur on different occasions in the same 
patient. Delay in micturition may go on to retention as a progressive spinal lesion 
becomes more complete. 

With sudden or rapidly occurring tract lesions above the lumbar region, associated 
as they are with depression of spii^ reflex activity, retention of unne is the rule. 
As soon as the bladder becomes dbtended retention is followed by overflow incon- 
tinence, and it should be an invariable rule in all cases of incontinence to feel for a 
distended bladder in the abdomen. At a later stage in many such cases spinal reflex 
activity increases and reflex emptying of the bladder may then occur at intervals. 
The bladder may act spontaneously or the reflex may be initiated by pressure on the 
lower abdomen or by other means. Such reflex micturition is a useful aid in the 
management of a case of complete paraplegia, but It should be realised that emptying 
of the bladder by this means is always incomplete and leaves a considerable amount 
of residual urine. 

With lesions tn the upper lumbar region of the cord, the vesical sphincter is 
paralysed and dribbling incontinence results. Lesions in the second and tnird sacral 
sectntnts or in the corresponding spinal roots interrupt the ate of the emptying 
reflex and so cause retention, with a flaccid condition of the bladder wall. Lesions 
in the conus medullaris, where there is a reflex controlling centre, produce the same 
effect. 

Control of the rectum is in nearly cveiy respect similar to that of tlic bladder. 
Incontinence of fsces usually occurs only after aperients have been taken : retention 
expresses itself as constipation and may be relieved by regular enemata. 

SWEATING 

With severe lesions of the spinal cord, sweating is excessive on the paralysed parts 
of the body. If not evident it may be excited by cutaneous stimuli or by the injection 
of a small dose of pilocarpine (gr, |), and the level of a spinal lesion may be deter- 
mined by this means by an observer who is familiar with the cutaneous segmental 
distribution. 

SURFACE ANATOMY 

If the cord is to be exposed at the level of the affected segments their relation to 
the spinous processes of the vertebrte must be known. The segmental localisation 
of a lesion having been obtained, the desired segment can be found as follows : in 
the cervical region of the cord, deduct one from the number of the segment — the 
sixth cervical segment is at the level of the 6fth cervical spine; in the upper half of 
the thoracic cord, deduct two — tlic fifth thoracic segment is at the level of the third 
thoracic spine ; and down to the first lumbar segment, deduct three — the first lumbar 
segment is at the level of the tenth tboradc spine. The remaining segments of the 
cord arc shorter and so are farther separated from their corresponding vertebne. 
The third lumbar segment is approximately at the level of the eleventh dorsal spine, 
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and the first sacral segment at the level of the twelfth. The cord terminates just 
above the level of the first lumbar spine. 


LOCALISATION BY MYELOGRAPHY 

When the existence of a compres^ve lesion of the cord or its exact site is in doubt, 
great help may be obtained by injecting into the thecal canal a fluid substance which 
is opaque to radiography. If 1 or 2 ml. of Myodil or other opaque medium be 
injected through the occipito-atlantoid ligament into the cistema magoa of the sub- 
arachnoid space, it falls rapidly to the site of obstruction, where it is arrested, wholly 
or partially, and can be seen on the radiographic screen or film, in relation to the verte- 
bree. A smer procedure is to inject the Myodil by lumbar puncture and then, making 
use of a tilting X-ray table, to tilt the patient so that the oil runs towards his 
head. Even when the lesion is as high as the cervical region, this manccu\Te is satis- 
factory, though some discomfort may be caused to the patient by prolonged tilting. 
The oil will run more rapidly within the theca if it is heated to just above body tempera- 
ture by immersion of the phial in tvarm water for 15 to 20 minutes before injection. 


GENERAL MANAGEMENT OP PARAPLEGIA 

In all cases of severe paraplegia from spinal a>rd lesion in which sensory and 
sphincter functions are also impaired or los^ whatever the nature of the lesion, there 
are certain general principles of treatment. The patient should be nursed on a 
fracture bed, \rith an air, water or foam rubber mattress. The back should be 
attended to 4-hourly, first \mbed ^vith soap and water, then carefully dried, rubbed 
with surgical spirit or Eau-de-Cologne, and powdered. These measures harden the 
skin and make it less likely to break down under the constant pressure of the body- 
weight. The patient’s position should be changed at intervals of not more than 3 
hours and he should be made to Ue on his face mr at least 6 hours in 24 in order to 
prevent the development of sacral bed-sores. When there is incontinence of urine, 
as far as possible care should be taken to prevent the skin from becoming wet and 
sadden, and the toilet of the anus after defaecation should be careful and thorough. 
There are various remedies for the sacral or trochanteric bed-sore when it develops. 
Separation may be hastened by wet dressing of eusol, or sometimes by fomentations, 
though the latter should be used with caution. The ulcer is packed with eusol gauze, 
or with an ointment of zinc oxide and castor oil. When it is clean and healing begins, 
it may sometimes be hastened by dressings of gauze soaked in red lotion. The heels 
should aUo be carefully watched for the appearance of the hsemorrhagic blisters 
which herald the development of a sore. Kmgs for the heels may avert them, and 
air rings for the sacrum may also be needed. 

Rehabilitaiion of the paraplegic . — Experience gained during the War of 1939-1945 
has gone far to improve the lot of paraplegics suffering from irreparable but solitary 
lesions of the spind cord, particularly young subjects with traumatic lesions. 

Bed-sores, even of large dimensions, can Iw caused to heal by active treatment, 
as described by Guttmaa. Supra-pubic cystotomy and tidal drainage of the bladder 
may gradually be replaced by the development of satisfactory automatic emptjing, 
which permits the use of a urinal. Contractures and deformities can be prevented, 
or where necessary corrected. Phywotherapy and training directed to the healthy 
muscles may enable the patient to replace to a great e.xtent the functions of the para- 
lysed parts, as w’ell as overcoming the gravitational effects in the circulation, which 
are a conspicuous feature of thoracic cord lesions. 

Finally, occupational therapy, both prevocational and vocational, in specialised 
spinal centres and mental readjustment can enable these patients to a remarkable 
degree to resume their places as active members of the community. 
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TUMOURS OF THE SPINAL CORD 

Synonym. — Intramedullary Tumours. 

Htiology and Pathology. — ^Tumours of the spinal cord while uncommon, arc 
not rare, and are encountered at all ages. Aca>rmng to Kemohan’s statistics the 
ependymoma, a tumour arising from the cells of the ependyma of the central canal, 
is the commonest type, forming about half of the total number. Tumours of th^ 
variety are demarcated from the nervous tissue of the cord, and although centrally 
place<i arc capable of surreal removal. They arise most frequently in the cervico- 
thoiadc region and in the fUum terminale. Various types of gliomata form the 
remainder of the total, the glioblastoma being the most common ; all the tumours 
of this group are of an invasive character, devoid of any definite demarcation, and 
therefore incapable of being removed by operation without gross damage beiog done 
to the cord. In addition to the tumours arising from the tissues of the cord meduUo- 
blastomata and oligodendrogUomsta may be found on the surface of the cord as seedling 
metastases from cerebral and especially cerebcUar tumours. Various types of hieman- 
gioma are also found. 

Symptoms. — In the case of any patient presenting the signs of a local lesion of 
the spinal cord of gradual onset the possibility of an uitrameduU^ tumour should 
be kept in mind. 

The symptoms often start unilaterally, with weakness and stiffness of one leg, 
and at a sligntly later stage a partial Brown-S4quard syndrome is not uncommon. 
At all stages dissociated sensoty disturbances are common on account of different 
degrees of involvecoent of seoso^ tracts. Root prins are unusual, but local muscular 
wasting, corresponding to one or several consecutive segments, is frequently present. 
Sphincter disturbances occur at a relatively early stage. 

The cerebrospinal fluid contains a moderate excess of protein, and some excess 
of globulin. Queckenstedt’s test does not indicate any bloc^gc in the spinal theca 
unm the tumour has reached such a size that it occupies most of the width of the 
theca. Unless the tumour b at an advanced stage, there may be no obstruction to the 
OMsage of Myodil, and even at a late stage the obstnicuon may be only partial. 
The expanding mass within the spinal theca may cause thinning of the pedicles of 
several consecutive vertebras, which mav be apparent in the radiograph, and in 
consequence of the thinning the interpeduncular distance on each affected vertebra 
is incre ased. 

Diagnosis. — This has to be made from (1) other forms of spinal cord dbease 
which produce paraplegia of gradual onset, and (2) compression of the cord from 
without. Of the former, disseminated sclerosis is usually the most difficult to exclude, 
and b the dbease to which the symptoms of spinal tumour are most often wrongly 
attributed. The dbgnosb of dbsemmated sclcrosb b rarely justified unless there is 
evidence of several lesions in the central nervous system, and if after careful examina- 
tion of the whole nervous system all the signs and symptoms can be attributed to a 
single spinal lesion, the probability of tumour is greatly increased. Secondly, with 
tumour, the exacerbations and rembsions of disseminated sclerosis do not occur. 
Finally, in a case of tumour the cerebrospinal fluid may show a considerable increase 
of protein ; a moderate increase, however (*06 per cenL or less), does not help in the 
differentiation. It should also be borne in mind that the spinal fluid in an active case 
of disseminated sclerosis occasionally gives a “ paretic ” type of curve with Lange’s 
colloidal gold test, which does not occur in the case of tumour. Cases of supposed 
disseminated scleiosb beginiung after the age of 45, especially in males, should be 
regarded tvith the greatest suspicion. The dbgnosU may be paniaibrly difficult in 
cases of hmnangioma of the cord, because in many of these there b evidence of two 
spinal lesions. 
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Localised spinal syphilis may also closely simulate intramedullary tumour, but 
such cases are quickly recognised if the Wassermann reaction is performed on the 
cerebrospinal fluid and blood as a routine measure. 

The diagnosis between intramedullary tumour and compression of the cord from 
witliout {e.g. by a meningeal tumour, or a neurofibroma) cannot usually be made Avith 
confidence on clinical grotmds. Search should first be made for evidence of those 
conditions which are known to cause compression. Queckenstedt’s test may, of course, 
indicate obstruction in the theca, but in many cases at the stage at which diagnosis 
is called for it gives an indefinite result, and radiographic investigation with Myodil is 
then required. If this reveals no obstruction, or if the picture obtained indicates a 
fusiform expansion of the cord with a little of the oil passing down at the sides of it, 
the diagnosis of intramedullary tumour may be accepted. In many cases the final 
diagnosis is made only by exploratory operation. 

Treatment. — Many ependymomas have been successfully removed by skilled 
neuro-suigeons, the cord harfng been incised between the posterior columns. If 
exploratory operation reveals a glioma or evidence of a haimangioma, surgery can 
do no more to benefit the patient, and the treatment thereafter is that of paraplegia 
in general. Radiotherapy is ineffective. 


COMPRESSION OF THE SPINAL CORD 

In compression, the lumen of the spinal canal is reduced in a small part of its 
length and the spinal cord is injured at this point, either directly by pressure or 
indirectly by interference with its blood supply. Nearly all the extramedullary lesions 
of the cord come under this heading. Except in cases of collapse of a vertebral 
body such as may occur in malignant disease, compression is b general a slow process, 
although in a number of cases the symptoms come on rather abruptly. A sudden 
process, such as fracture-dislocation of the spme, causes laceration rather than com- 
pression of the cord. 

CUnically, compression is characterised by a combination of two sets of phen- 
omena, namely, local or root symptoms in the regions supplied by the roots arising 
from the cord at the level of the lesion ; and remote or cord symptoms due to inter- 
ruption of the conducting paths b the white matter. Obstruction of the spinal theca 
may be bferred if Queckenstedt’s test (see p. 1378) is positive. In addition, com- 
plete or partial obstruction is associated vtith an mcrease of protem m the fluid below 
the obstruction, and Froin’s syndrome (sec p. 1379) may be present. In most cases 
the fluid shows a slight degree of xantiiochromla. Radiographic examination after 
bjection of Myodil mto the theca (see p. 1533) confirms or reveals the site of the 
obstruction, and the outline of the fillmg defect may give a valuable clue to its nature. 

Compression of the spinal cord may be the result of (1) conditions arising withm 
the theca, the most important of these bebg menbgeal tumours, neurofibromata 
and arachnoiditis ; and (2) lesions compressing the theca and subsequently the cord. 
Of the latter, the most important are vertebral diseases, especially tuberculous disease 
of the spine and secondary carcboma; also common is a protruding bter\'ertebral 
disc ; and rarer causes are extra-thecal abscess, Hodgkm’s disease, Paget’s and other 
forms of bone disease. 

I. INTRATHECAL COMPRESSION 
MENINGEAL TUMOURS 

Though fibroma and sarcoma are occasionally found, for practical purposes the 
“ meningioma ”, or endothelioma of the duia, is the only co mm on tumour arismg 
from the spmal meninges. 
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Etiology and Pathology. — ^The meningioma is a firm, oval, pinkish tumour of 
smooth or nodular outline. ^Vhen impregnated with calcareous deposits the term 
“ psammoma ” was applied to it, and it may become so caldficd as to be discernible 
on a radiograph of tlie vertebral column. The incidence of these tumours is mainly 
b€tv.-een 30 and 60 years of age, and they affect women much more often than men. 
Their common site is in the thoradc re^on and they usually lie posterior to the 
spinal cord. 

Symptoms. — Pain of root distribution and ofrariablc severity is usually the first 
sjTnptom. It is aggravated, typically, by coughing, sneezing or straining. This is 
followed after some time fay spastic paralj-sis of alow onset and steady uninterrupted 
progress, affecting first one leg and then the other, the combination and espeaally 
the course of these symptoms being almost pathognomonic. Sensory signs of similar 
slow course accompany the motor signs, or follow them after a brief interval. The 
sense of position may be the first to be disturbed, and give rise to unsteadiness in 
u-alking and standing. By the time the patient comes under observation the cerebro- 
spinal fluid shows considerable increase in its protein content and in the globulin 
motion, and Queckenstedt’s test is positive. If the tumour is in the cervical region, 
as is unusual, all the foregoing changes are less intense. 

Radiographic examination may reveal an outline of the tumour at the level deter- 
mined dinicallyi or, more often, it shows some change in the shape of the pedicles 
of the vertebral arches, or an increase of the interpeduncular distance. Myodil 
introduced into the theca is held up, and its border in contact with the obstruction 
displ^ays the outlines of the surface of the tumour. 

Diagnosis. — With such manifestations the diagnosis of meningioma is most prob- 
able, but the diagnosis from other forms of intrathecal obstruction is not certain until 
the tumour is seen at operation. The diagnosis from extra-thecal compression is 
usually easier. With spinal caries root pains are rarely so severe, signs of bone disease 
are rarely absent, and the paralysis is usually bilateral from the beginning and b 
severe by the time sensoty loss develops. The dbtinction from verteb^ newgrotrth 
is generuly made or confirmed by radiographic examination, but may for a tune be 
impossible when bone symptoms and radiographic signs are absent. 

Course and Prognosis,— The growth is often extremely slow. Root symptoms 
may precede paralysis by monllis or wen years, and the weakness may increase 
gradually for severm years before walking becomes impossible. In the absence of 
operation it progresses evcntuaily to conmTete motor, sensory and sphincter paralysb, 
possibly with paraplegia in flexion. Most patients with simple tumours come to 
operation during the second year after the onset of the first symptom. The prog- 
nosis for recovery of power after rerooi-al of the tumour depends in part on the 
duration of the weakness in the lower limbs. Complete recovery may be expected 
if it has not lasted more than a year, and if sphincter control has not been lost. Re- 
covery from severe paralysis takes from S to 9 months. When the paralysis is of 
longer duration, recovery, though gratif^g, is rarely complete. Nevertheless, full 
return of power has been seen after 3 years of severe paralysb. 

Treatment — ^This is obviously surgical. The mortality after operation for the 
removal of simple tumours b low in skilled bands. During the recovery stage follow- 
ing remoi'al of the tumour, the treatment after the operation wound has healed is 
that of spastic paraplegia in general (p. 1533). 

NEUROFIBROMATA 

Etiology and Pathology. — Neurofibromata within the spinal theca affect both 
sexes and ocenr mostly in early middle life. They arise on the spinal nerve roots, 
and may be solitary or multiple. In cases of neurofibromatosis the occurrence of 
small neurofibromata on many of the lower spinal roots b the rule, although they 
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may not give rise to severe 8)'mptoms, A neurofibroma may be situated partly 
within and partly outside the vertebral canal, the constriction at the intervertebnu 
foramen giving the tumour a dumb-bell shape. Histologically the intrathecal neuro- 
fibroma has a structure similar to that of the acoustic neuroma (see p. 1382). 

Symptoms . — A neurofibroma compressing the spinal cord is apt to give rise to 
unilateral sjTnptoms, and to the Brown-Sitjuard syndrome. Root pains may be 
severe, and in some cases there are spasms of intense pain on the opposite side of the 
body below the level of the tumour resulting from irritation of die spino-thalamic 
tract by the gro%vth. 

Diagnosik — ^The unilateral nature of the spinal signs may suggest the nature of 
the tumour. Also, neurofibromata cause a great increase of protein in the cerebro- 
spinal fluid ; findings above I per cenL are common in the lumbar fluid, and even 
in the fluid above the tumour the protein content is raised. The fluid withdrawn at 
lumbar puncture may be yellow. Queckenstedt’s test and examination with Myodil 
disclose complete or partial obstruction of the theca. Radiographic examination of the 
spine shows in many cases enlargement of the intcrvertebiri foramen through which 
the affected nerve root emerges, and the Myodil picture may show the lateral situation 
of the obstructing mass. 

Prognosis and Treatment. — For the solitary neurofibroma these are similar 
to those of a spinal meningioma. When multiple neurofibromata are present the 
prognosis is less favourable, although the removal of a single tumour may completely 
reliew the spinal compression. 


ARACHNOIDITIS 

Synonym.— Meningitis Serosa Circumscripta. 

Etiology.— As a result of a low-grade inflammation of the arachnoid membrane, 
adhesions occur \rithin it and give rise to cystic formations containing cerebrospinal 
fluid, or the membrane, thickened and fibrous, may become bound down on to the 
spinal cord. Such arachnoiditis follows injoiy (perhaps as a reaction to haemorrhage), 
or is a amscquence of generalised infectious diseases, or it may follow meningitis. 

Symptoms.— In the course of a year or several years, the cyst or contracting 
membrane may cause slowly increasing pressure on the cord. Root pains are seldom 
pronounced, but muscular >va3ting may occur, corresponding to the site of the maximal 
local incidence of the arachnoiditis. The tract signs are usually limited to gradually 
increasing spasticity of the loiver limbs, but sensory changes, ivith a definite level, 
may develop- Pressure measurements at the time of lumbar puncture may reveal 
complete or partial obstruction of the theca, and the Myodil picture may show an 
appearance of guttering, the opaque fluid being broken into droplets among the 
arachnoid adhesions. 

Prognosis and Treatment. — In the case of a cyst its removal by operation may 
bring about great improvement in the patient’s clinical condition. The sites of ad- 
hesion may be difficult to sec, and if the cyst be opened inadvertently during operation, 
the only evidence of its former presence is flattening of tlie cord and of the nerve-roots 
at the level of the expected lesion. Sometimes the position of the cyst can be inferred 
from the absence of normal pulsation below that level. When the membranes are 
punctured in this position, fluid escapes under pressure and the pulsations reappear. 
Later, symptoms may recur, or, in spite of operation they may progress as a result 
of the adhesive process. 


2. EXTRATHECAL COMPRESSION 
With extrathecal compression, the pressure on the spinal cord is apt to be more 
uniform, and the manifestations have in consequence a greater tendency to be equal 

49 
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on the two sides, especially in the lower limbs. This is, however, no more than a 
rule of thumb and Uiere are many exceptions to it. As long as the compression is 
relatively slight, motor tracts are more affected than sensory, and consequently with 
the more slowly progressive conditions, weakness and spasticity of the lower limbs 
may precede sensory disturbances by a long period. 

TUBERCULOUS DISEASE OF THE SPINE 

Synonyms. — Spinal Caries ; Pott’s Disease. 

Tlus disease is the most frequent cause of slow compression. It occurs most 
often in children, but is common in adults, and may begin late in life. Signs of 
injury to the cord develop in about 1 case in 20, and are usually preceded by obvious 
deformity of the spine, but in many cases they appear before disease of the bone is 
suspected. Rarely paralysis cornea on for the iirst time in an adult who has had a 
curvature since childhood. 

The cord may be damaged by direct pressure of displaced bone, but more com* 
monly by an abscess beneath the periosteum of the diseased vertebne. In almost 
all cases the injury is indirect, and results from tedema of the cord, arising from inter- 
ference with its blood supply by tuberculous granulation tissue, which forms on the 
outer surface of the dura mater and fills the epidural space (pachymeningitis externa). 
The functions of tlte cord may be temporarily deranged for fong periods by this 
cedema, without permanent damage to the nervous tissues ; hence, when the msease 
is cured, the erderaa subsides and the cord recovers. In cases of greater severity 
necrosis of the nervous structures follows thrombosis of the vessels, or prolonged 
pressure causes atrophy of nerve roots, and complete recovery is impossible. 

Diagnosis.— When spastic paraplegia develops in a patient who is known to 
suffer from tuberculosis of the spine, the cause is obvious ; but when it precedes 
the appearance of signs oC bone disease, the diagnosis is difficult. In all cases of 
compression the spine should be examined repeatedly for deformity, tenderness and 
limitation of movement If tenderness is found constantly in the same place, and 
the nervous symptoms are compatible with disease of tne underlying segments, 
disease of the bones is almost certain. In young persons disease of the spine is usually 
caries, and in adults also caries is not uncommon, but tumours of the spine and 
aneurysm should be excluded. Severe root pains arc rare in spinal caries but are the 
rule in vertebral new-growth. A radiograph will usually demonstrate the presence 
and nature of the bone disease. 

Course and Frognosis. — ^The course of tiie bone disease does not always run 
parallel with the pai^ysls, and either may alter in severity independently, but if 
the caries undergoes cure the paralysis usu^Iy diminishes. Considering the severity 
of the paralysis, the prognosis is favourable and astonishing recoveries occur. The 
outlook is best in young people with disease in the dorsal region. Many recover 
completely, but more often, especially in adults, recovery, though considerable, is 
imperfect. So long as the lower limbs remain spastic in tlie extended position together 
with exaggerated tendon reflexes the prognosis for complete recovery of power is 
good ; but if the limbs become flexed, if they become flaccid, if the knee- and ahkle- 
jerks are lost, if sensory loss is severe, or if there is wasting in the limbs following 
damage to lower motor neurones, the outlook is bad. Some patients live for years 
with severe paralysis, but life is constantly endangered by sepsis from bed-sores, 
ascending infections of the urinary tract, chest complications and tuberculous disease 
in ether parts. 

Treatment. — This is to be directed towards curing the bone disease in the hope 
that cure of the paralysis \vill follow, and it usually does so. Complete rest on the 
back and Action of the spine for many months is the routine treatment and recovery 
commonly takes about 2 years. Streptomycin and isoniazid should be admbistcred. 
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as in other forms of tuberculosis. The general condition of the patient is to be 
improved by fresh air, a liberal diet, cod-liver oil and iron, and great care is to be 
taken to prevent bed-sores, cystitis and deformities of the limbs. Laminectomy is 
in general contraindicated, and operative intervention of any kind should only be 
unoertaken by a suigeon who has spedal experience of this disease. After the bony 
disease has healed, fiction of the spine by AUbee’s operation or a modification thereof 
is called for in a few cases. 


TUMOURS OF THE VERTEBRAL COLUMN 
Vertebral tumours are about tvrfce as common as all the other forms of extra- 
medullary tumours together, and almost all of them are malignant. Carcinoma is 
always secondary, and is a frequent and distressing complication of cancer elsewhere. 
A very small primary cardnoraa, e.g. of the breast, lung, thyroid or prostate, may 

E reduce extensive disease of the vertebrre. Evidence of compression may appear 
efore the existence of the primary growth is suspected, but, on the other hand, 
such may occur several years after complete removal of the primary growth and 
may even be the first evidence of a recurrence. Sarcoma, though the commonest 
form of primary growth, is relatively rare and it begins in the bone or periosteum of 
the bodies or laminae. Primary sarcomata are sometimes multiple. Secondary sarcoma 
arises by metastasis from sarcoma elsewhere, or by direct extension from a growth 
in nergnbouringso/t parts, e.g. of tumours in the mediastinal and retroperitoneal 
spaces. 

The Bro\vth of vertebral tumours is usually rapid, and extensive portions of the 
spinal column may be completely destroyed. The cord is compressed by the growth 
itself, by displaced bone, or by a process of the growth which invades the spinal canal 
through an intervertebral foramen. As a rule, the dura mater sets bounds to its 
inward extension. Benign tumours of the spine are rare. They usually grow forwards, 
but occasionally an osteoma, or an exostosis, produces signs of compression. 

Symptoms.— In most cases these are troical of spinal compression. Root pains 
are usually severe and may be agonising, but occasionally they are absent. Not 
infrequently the onset of paraplegia is rapid, paralysis developing in the course of 
24 or 48 hours. No deformity of ^e spine is ordinaiuy apparent, but local tenderness 
is usual, and radiographic examination reveals bony disease at a level corresponding 
to it. Lumbar puncture reveals the signs of thecal obstruction. 

Diagnosis. — ^^Vhen root pains occur in a patient with malignant disease, or from 
whom a malignant growth has been removeti, the diagnosis of secondary growth in 
the vertebral column is most probable, even though radiographic examination fails at 
first to reveal any deposits in the vertebral bones. ^Vhen pains are the first symptom, 
mistakes are easily made because their root origin is not recognised. Diminished 
sensibili^ in the punful area indicates the nature of the pain, and this directs attention 
to the spine, where tenderness or deformity is discovered. As most vertebral tumours 
are secondary, the next step is to examine the parts where carcinoma is common, 
remembering that a small primary growth, e.g, in the breast, lung, thyroid or prostate, 
may give rise to widespread metastases in the bones. In the absence of a history 
or signs of new-growth in other parts, the diagnosis is founded on the O3mblnation 
of local tenderness or deformity and rigidity of the spine with root or cord symptoms. 
The severity of the root pains, and their great aggravation by movement, are char- 
acteristic. 

Course and Prognosis. — When sarcoma or carefnoma spreads to the vertebrs 
from surrounding parts, the duration of the disease is measured in wee^ or months, 
and death is due to the primary oindition. In primary sarcoma, and in some cases 
of carcinoma of the vertebra, life be prolonged for a year or tivo, and death 
is due rather to complications of the cord disease — bed-sores, tystitis, etc. 
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Treatment. — In many cases of malignant vertebral disease the clinical effects 
of compression are relieved by extension of the spine, the patient being kept flat in 
bed with an underlying fracture board. If the paraplegia improves, a plaster spinal 
jadeet can be applied and tlic patient may b^n to get up again. In faTOurable cases 
radiotherapy may then be considered. 'When root pains lead to the discovery of a 
secondary deposit in the spine in a case in whiels the primary grovrth has been re- 
moved and there is no evidence of secondary grorvths elsewhere in the body, radio- 
therapy should be employed j parapl^a is prevented, the pains are relieved and life 
is prolonged. In slowly growing primary growths of the vertebrie, laminectomy is 
indicated in order to relieve pressure, or to prevent pain by cutting sensory roots, or 
dividing the antero-lateral columns of the spinal cord. The operation is merely 
palliative but is often followed by considerable temporary reco^ry. 

PROTRUDING INTERYERTEBRAL DISK {CERVlCAt AND DORSAL) 

The protrusion of an intervertebral disk in the cervical or dorsal region Is much 
less comraon than in the lower lumbar region. The mechanism by which it occurs 
is the same at all levels ; as a result of trauma the cartilaginous annular portion of 
the disk is ruptured, and the semt-solid nucleus pulposus is then gradually extruded. 
In most cases the mass is protruded backwards into the vertebral canal, and causes 
compression of the theca. In the cervical region the degree of compression of the 
cord which ensues is seldom severe. 

The clinical history of the case is that of spastic paraplegia combg on gradually 
some months after an accident. Progress of the paraplegia is usually slow, and after 
a time one ann or both arms may become spastic and may show a little muscular 
wasting. At this stage the condition in most instant becomes stationary. Sensory 
impairment is seldom demonstrable, but there is usually a zone of hyperalgesia corre- 
sponding to the se^ent just above the level of the lesion. Mild root pains across 
trie shoulders are ukcljf to be attributed to rheumatism. In some cases, liowcver, 
root pains are the principal manifestation and may be ascribed to brachial neuritis. 

Unless there is a dose association with a definite accident the diagnosis is always 
a matter of great difficulty and onip occasionally can it be made with confidence. 
The spinal theca in the cervical region is wide and the degree of obstruction is not 
sufficient to give a positive result with Queckenstedt’s test. After injection of Myodil 
the hold-up is at best partial, but in favourable cases a filling defect is revealed on 
the radiograph. While the symptoms arc progressing the differentiation from an 
intramedullary tumour of the cervical enlargement may be impossible, but the history 
of an aeddent, and the persistent absence of objective sensory loss, should raise a 
strong suspicion of a disk lesion, and the eventual arrest of the progress excludes 
the presence of a tumour. From disseminated sclerosis the diagnosis may be equally 
difficult, but if it be recognised that all the manifestations are attributable to a single 
spinal lesion it is unjustihable to postulate disseminated lesions, and moreover many 
of the patients concerned are above the age at which disseminated sclerosis is likely 
to begin. 

Some of the cases have been relieved by surgical treatment, and it is only by 
operation that the diagnosis can be established with certainty. Failing operation, 
the sufferers remain permanently disabled, but a moderate degree of spontaneous 
improvement is not unkno%Tn. Oillars of different twes are often prescribed to 
immobilise tlie neck and take some of the weight of the head off the cervical vertebra, 
but it is doubtful whether the effects obtained compensate for the inconvenience or 
discomfort. 

INJURIES OF THE SPINAL CORD 

iEtioIogy. — The spinal cord is a delicate structure. Injuries of it occur in the 
first place ic association with fractures and dislocations of ^e spinal column. The 
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cord is usually lacerated, and its fibres arc torn and its circulation interfered with so 
that compression, if present at all, plays little part in causing the persisting symptoms 
and its relief brings about no amelioration. Dislocation of the axis, however, provides 
possible exceptions to this rule. Transverse lesions of the cord may also result from 
gunshot wounds. Secondly, disruption of fibres, and laceration of other elements 
and minute h.'cmorrhagcs occur within a localised extent of the cer\’ical cord as a 
result of acute flexion of the neck. The damage is probably the result of the sudden 
traction exerted on the cord, as flexion of the neck causes the cord to be pulled up- 
wards. When the muscles of the neck are relaxed, a very moderate degree of violence 
may cause the head to fall for^va^d, producing sudden flexion of the neck and damage 
to the cord. With greater violence tnere may be accompanjang dislocation or fracture 
of the cer\’ical vcrtebire, but in the typical case the spinal cord is not compressed. 
Sudden extension of the neck, as in diving aeddents, also may cause severe injury 
of the cord, with or without vertebral dislocation or fracture. 

Fracture-dislocation of the vertebral column is most common in the region of 
the fifth and sixth cendcal vertebra: and in the lower dorsal region. Crush fractures 
of vertebral bodies due to force transmitted longitudinally, as when a patient falls 
from a height and lands on his feet, usually affect the first lumbar or one of the adjacent 
vertebrx, and the corresponding lumbar spinal roots or the roots of the cauda equina 
may be damaged. The roots, being pcripneral nerves, are generally believed to have 
greater power of recovery than the structures within the cord itself. 

Fractures of the vertebral arches, pedicles or spines may be caused, particularly 
by gunshot vounds, and in assodaiion with them the spinal cord may be injured in 
greater or less degree. 

Symptoms.— A sudden transverse lesion of the spinal cord gives rise at first to 
a condition of “ spinal shock ", in which most of the automatic functions of that part 
of the cord below the level of the lesion arc temporarily abolished. If this occurs 
at a high level, death is usually immediate, but u not, flaccid paralysis of all four 
limbs results. If the lesion is in the dorsal region the immediate result is a state of 
acute flaccid paraplegia, inth retention of urine due to flaccid paralysis of the bladder 
u^l (detrusor unns) ; in severe cases, all the tendon reflexes and the plantar and 
abdominal reflexes are at first absent, and there is complete loss of sensoiy apprecia- 
tion below the level of the lesion. In some cases the degree of spinal shock is less 
and the abolition of spinal function is partial. 

With the traction injuries of the cervical cord there is seldom the same degree of 
spinal shock, but temporary paralysis may be considerable ; sensory loss is usually 
partial, and some or all of the reflexes arc preserved. Retention of urine is in most 
instances a matter of a few hours. Paralysis of the hands, with relative sparing of the 
upper arms, is not infrequent in these cases. As the fifth cervical segment is often 
involved in the lesion, the supinator jerk, which depends on this segment, is often 
abolished, but the flexion reflexes remain, and tapping of the supinator tendon pro- 
duces reflex flexion of the fingers. This is called " inversion of the supinator reflex 
The fibres of the cervical sympathetic (as they descend in the cord to emerge with 
the first dorsal root) are often involved in the lesion, and in consequence there may 
be contraction of the pupil and a slight degree of ptosis of the upper eyelid on one 
or both sides. At a later stage, when tlic lower limbs have largely recovered, wasting 
becomes apparent in the hands and forearms, and the case presents a superfidal 
resemblance to one of amyotrophic lateral sclerosb, but the history of accident, the 
presence of sensory disturbances and sudi features as the absence of the supinator 
jerks and signs of disturbance of the sympath^c nervous system should help to 
make the distinction (see p. 1556). 

Course and Prognosis. — In incomplete and mild cases, as spinal shock passes 
off, the reflexes begin to return. Retention of urine persists for a variable time, and 
if not prevented by catheterisation, overflow incontinence ensues. The Babinski reflex 
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appears, and is coupled after a time with witlidrawal reflexes of the lower limbs. 
Later, the tendon reflexes return and a variable degree of sensory and motor recovery 
may take place. In severe cases this docs not happen and the condition remains one 
of complete physiological interruption of the cord at the site of the lesion. After an 
interval the lower limbs may become the seat of frequent flexor spasms, and a state of 
paraplegia in flexion may follow. Any stimulus applied below the level of the lesion 
may then give rise to violent flc-xion spasms in the legs, contraction of the abdominal 
wall and extrusion of urine from the bladder — the “ mass reflex ” of Head and 
Riddoch. In the great majority of those cases in which the cord is completely divided, 
the paralysed muscles remain entirely inert and the only evidence of reflex activity 
b the development of automatic function of the bladder. 

In severe cases, the outlook is always extremely grave. \Vith high cervical lesions, 
death, if not immediate, may oocur within a few hours from respiratory paralysis. 
With lesions at lo\Yer levels death b liable to take place within a few weeks or months, 
from bed-sores or infection of the urinary tract. The cases of less severe injuries 
of the cervical spine usually make good recoveries. Wasting and weakness may be 
left in the hands, and sensory dbturbances, particularly of a subjective nature, may 
persist and affect one side of the body or both sides. 

Treatment. — Cervical dislocation should be reduced under general anesthesia, 
and subsequently a plaster collar should be applied to the neck m order to prevent 
undue mobility until the damaged ligaments have healed. In cases of cervical fracture, 
a collar should also be applied, because further displacement may occur during sleep 
or under other conditions of muscular relaxation. 

In cases of fracture of the spinal column unth injury of the cord, open operation 
Is usually contraindicated. Fracture of the vertebral arches, on the other hand, 
may call for operation and the removal of bony fragments from the spinal canal, 
Pressure on spinal roots b usually relieved by the Watson Jones met^d of treating 
spinal fractures. 

The further treatment of injuries of the spinal cord is that of acute paraplegb 
(sec p. 1533), and in no condition b the most careful nursing and skilled 
mescal supervbion more urgently called for. In general the retention of urine is 
best treated by immediate supra-pubic cystotomy, but if the nursing conditions 
are ideal and there is good prospect of recovery, tidal drainage through an 
indwelling catheter may be preferable. The bowels are best controlled by regular 
cnemata. 


ACUTE TRANSVERSE MYELITIS 
Etiology. — The condition is rare during childhood, and mostly occurs during 
the first half of adult life. The sexes are aflected equally. In most cases the cause 
cannot be determined. While a number are syphilitic, sj-philis has long ceased to 
be the most frequent cause. 

Pathology. — The cord appears healthy except in a short portion of its length 
comprising one or two segments. Tl» lesion b most frequently situated in the lower 
half of the dorsal region, and at its site the cord shows intense signs of disease and 
may be wholly or partly diffluent. In some microscopic sections of the affected seg- 
ments no normal spinal tissue may be found, and in others, though elements are 
spared in an irregular fashion, nearly every portion exhibits some pathological change. 
1 he adjoining segments are affected in lesser degree, and elsewhere the cord is healthy. 
Unless all the elements are necrotic there b evidence of inflammatory reaction in the 
diseased portions. There is no evidence of primary arterial or venous thrombosis, 
but intense congestion of vessels and minute points of htemorrhage may be present. 
In the syphilitic cases there is intense cellular infiltration within the affected portion 
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of the cord and in the meninges around it, and some small vessels may be thrombosed, 
but the lesion does not appear to be primarily thrombotic (see p. 1469). 

Symptoms. — In the non-syphilitic cases, there may be malaise and a slightly 
raised temperature and sometimes pain of “ root ” type at the level of the lesion 
for a few days before the onset of paralysis. These symptoms are followed by weak- 
ness of one or both legs, and paralysis may be complete from the %vaist down within 
24 or 48 hours ; in oUier cases, it is complete in an hour or two ; in others, though 
remaining incomplete, it may reach its full intensity in that time; while in still 
other cases, the onset is " apoplectic ”, i.e. the patient feeling some weakness, sits 
down, and within a few minutes is completely paraplegic. 

In the syphilitic cases, pain in the back frequently precedes the onset by several 
hours or a day or two. 

If the patient is seen soon after the onset he usually shows complete motor and 
sensory paralj'sis from the waist do^vn, with flaccidity of the muscles and loss of 
reflexes ; retention of urine is present and may have gone on to overflow incontinence. 
If some power of voluntary movement or some sensation is preserv’ed, some of the 
reflexes usually persist too. There may be from the first a zone of hypersesthesia at 
the upper limit of the paralysis, and later a ” girdle sensation ” may develop at this 
site. NVhile the limbs are flaccid and sensation is absent, bed-sores may develop 
witli great rapidity, and in the paralj-scd bladder intense tystitis may occur. The 
patient may die in the acute stage as the result of these complications. More often 
sensation and the reflexes return after a few weeks, and in course of time spasticity 
develops in the limbs, triih a variable amount of voluntary power. There may be a 
partial Brown-Siquard syndrome. Remarkable recovery may occur in the course 
of many months, but even then considerable disability usually persists. In other 
cases there is no return of power, and the bedridden patient succumbs in a fe^v months 
to intercurrent disease. 

Oingnosis.— The Wassermann reaction, both In the blood and in the spinal 
fluid, should always be done, with the knowledge that the latter may rive a negative 
result in syphilitic cases, even when cellular increase is present. Queoienstedt’s test 
should also be done at the time of lumbar puncture, in order to exclude conditions 
of thecal block. Poliomyelitis is excluded by the presence of severe sensory loss. It 
may not be possible to make the differential diagnosis from hiemorrhage into the sub- 
stance of the cord, but the latter is usually associated with more pain and, after the 
first acute stage is over, with a syringomyelic type of sensory loss. Angi°”'^ of the 
rord usually gives rise to less acute paralysis coming on with Jess constitutional 
disturbance. 

Treatment. — The treatment consists of good nursing, with the most careful 
attention to the bladder. After the constitutional disturbance of the early days has 
passed, massage and passive movements should be given to the paralysed limbs. 

In the syphilitic cases a full anti-syphilitic r^me should be started as soon as 
possible (see* pp. 223, 1458). 


LOCAL VASCULAR LESIONS OF THE SPINAL CORD 

Hemorrhage into the spinal cord is uncommon apart from pre-existing vascular 
abnormalities. When it occurs it produces signs of an acute segmental lesion, followed, 
as a rule, by those of more general hematomyelia (see p. 1549). 

Local arterial thrombosis is usually due to syphilitic arteritis. 

In old people who are the subjects of severe atheroma, transient partial paraplegia 
occasionally occurs, most of the symptoms passing off within 24 hours or less. The 
mechanism of its causation is not fully understood. 

There is some reason to think that venous thrombosis in the cord may give rise 
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to local lesions involving a greater or less degree of paraplegia, and the residual 
paraplegia following local extrathecal infective condiboos has been attributed to 
this cause. 

Vascular abnormalities resulting from congenital malformation of blood vessels 
are not very un«>nimon in the spln^ cord. The most usual type is a racemose venous 
angioma, situated partly witliin the cord and partly on its posterior surface. These 
lesions are almost mways in the lower half of the cord. Pain of root type affecting the 
lower limbs and recurring in acute episodes is a salient clinical feature. It may be 
followed, or even preceded, by wasting and wealness of one or both legs, and sphincter 
disturbance is usually present during the acute episodes. The reflex findings arc 
often anomalous. 

The diagnosis is seldom made until the angioma is exposed at operation. 

The superficial vessels should on no account be interfered with, and surgical 
intervention must be limited to such symptomatic measures as dividing a posterior 
nerve root for the relief of pain. 


SPINA BIFIDA 

The most common developmental abnormality of the spinal cord results from a 
failure of the neural tube to close perfectly and to separate completely from the 
surface ectoderm. In consequence ofthe failure of separation, the mesodermal tissues 
in which the vertebral arches develop cannot close over the posterior surface of the 
developing cord at the affected site, and spina bifida ensues. Spina bifida is thus 
usually associated with some abnormality in the cord itself, and its significance 
os a clinical finding is that it is a pointer to a local fault of development in tlie 
cord. 

Spina bifida is not uncommon, and in 90 per cent, of cases affects the lumbo- 
sacral region and in about 5 per cent, the lower cervical region. There may or may 
not be some abnormality of the skin over the affected verteoral arches, or there may 
be a frank meningocele. Hydrocephalus may be associated. Severe degrees of 
malformation of the spinal cord are inoompatibic with life. 

Symptoms. — Weakness of the lower limbs may be present from birth or from 
an early age, and may increase, or it may be first complained of about puberty, when 
the vertebral column elongates and the spinal coid, which in tlitse cases » often 
adherent at its lower end, becomes pulled upon. The ankle-jerks and possibly also 
the knee-jerks may be absent, and the muscles of the legs poorly developed and the 
feet hollow. Congenital talipes may be present. Control over the sphincters of 
bladder and anus is often imperfect, the former being the more frequently and con- 
spicuously affected. Trophic changes may occur on 3ie feet, and there may be areas 
of anssthesia on the feet and on the buttocks. Sometimes the sensory loss is of a 
dissociated type. 

Diagnosis. — If the symptoms have been present in some degree since childhood, 
the diagnosis is usually easy and is confinned by radiographic examination. When 
symptoms appear at puberty or later, and there is no external abnormality, spioa 
bifida may not be thought ox, but if tumour b suspected radiographic investigation b 
likely to be undertaken and a bony abnormality b revealed which is in keeping with 
the clinical findings. 

Prognosis. — ^In the less severe cases the symptoms become stationary, and are 
consbtent with a normal duration of life. In the more severe cases which Uve beyond 
irifancy, the patients become bedridden and succumb at a rebtivety early age. 

Treatment. — In most cases, because of the malformation of the cord, no im- 
provement can be expected from operatiotu Treatment should otherwise be symptom- 
atic, and enuresis should be treated mffi full doses of belladonna. 
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OTHER DISEASES OF THE SPINAL CORD 

SYRINGOMYELIA 
Synonym. — Status Dysraphicus. 

Definition. — A. chronic disease characterised by the formation in the spina] cord 
and brain-stem of long cavities with surrounding gliosis- To the disease in the brain- 
stem the term syringobulbia is often applied. 

.ffitiology. — ^In most cases the disease be^ns to cause symptoms during the 
period of growth, and it is rare for their appearance to be delayed beyond the age 
of 30. Both sexes may be affected and males are more prone to suffer than females. 
There is considerable indirect evidence that the disease depends upon a congenital 
abnormality, and other somatic abnormalities may be present in the same patient. 
Cavitation in the spinal cord may also occur in association with intramedullary 
tumours, with spinal vascular disease, with pachymeningitis cervicalis and with 
hsmangiomata of the spinal cord. 

Pathology. — ^At necropsy the cord ts enlarged, and cross section reveals a cavity 
filled with clear or yellowish fluid. It extends up and down for many segments, and 
the lower cervical and upper thoracic segments are the most frequently and the most 
severely affected. The cavitation is most marked in the posterior half of the cord and 
appears to arise at the base of one of the posterior horns, or in the middle line behind 
the central canal. The carity does not represent a dilated central canal, for this can 
often be found separate from it, though the two usually communicate. More than 
one cavity may be present. It is surrounded by glial tissue which is relatively acellular 
and often peculiarly translucent. The blood vessels frequently show degenerative 
changes, and the fluid within the carity may give evidence of old or recent hsemor- 
rhage. The cavity is so placed that it interrupts the crossing neurones which convey 

E ain and temperature sensations. As it enlarges, the anterior horns of grey matter 
ecome involved in its surrounding gliosis and the cells degenerate. Ascenaing and 
descending tracts are affected either by pressure as a result of distension of the cavity 
with fluid, or by the glial process. The posterior columns always survive longest. 

In the medulla the disease affects particularly the floor of the fourth ventncle in 
the region of the hypoglossal nucleus and tentb to extend as a slit antero-Iaterally 
to a position just anterior to the descending nucleus of the trigeminal ner\'e. In its 
course it may destroy the motor nucleus of the vagus and glosso-pharyngeal nerves 
or emer^g fibres of these nerves. The slit interrupts (1) the internal arcuate fibres 
passing from the cuneate and gradlc nuclei to the mesial fillet, and (2) the fibres 
from the descending nucleus of the vestibular nerve to the posterior longitudinal 
bundle. The development of this lesion thus (1) renders complete sensory loss which 
was previously of the typical dissoriated type, and (2) causes or increases nystagmus. 
If the slit reaches far enough it also interrupts some or ail of the fibres passing from 
the descending trigeminal nucleus to the fillet of the opposite side, and so (3) causes 
dissociated sensory loss on the face on the side of the lesion. The disease may extend 
up into the pons and, in rare instances, higher. 

Symptoms . — Disturbances of sensibility . — By far the most constant and char- 
actenstic feature of syringomyelia is a sensory loss of a peculiar kind which was 
named by Charcot “ the dissociated sensory loss This is a loss of sensibility to 
painful impressions and to thermal stimuli, while sensibility to touch, to \nbralion, 
to position, to passive movement and to the appreciation of location upon the skin, 
remain relatively or entirely intact. In other words, those forms of sensibility which 
travel by a path crossing in the commissures of the spinal cord are lost, because the 
lesion of syringomyelia destroj'S espcdally the region of the commissures, while these 
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fonns of sensibility which travel by paths wfaidi are uncrossed in the spinal cord are 
not affected. 

The destruction of the commissures In the lower cervical and upper dorsal regions 
produces the dissociated sensory Joss symmetrically over the thorax and upper ex- 
tremities, the distribution varying with toe extent ot the lesion. Only rarely does the 
symmetrical sensory loss extend below the thorax, for the reason that the spinal 
lesion does not often extend below the mid-dorsal region. Occasionally the sensory 
loss varies in depth, extent and symmetry of distribution according to the complete- 
ness, extent and symmetry of tlie lesion. Thus, in early and slight cases, the sensory 
disturbance may not amount to more than a relative loss of pain and temperature 
confined to the hands and ulnar borders of the forearms, while in an advanced case 
there is usually complete inability to appreciate painful and thermal stimuli over an 
area which would be covered by a sleeved jai^et. The area often extends later over 
the neck and the face. Combinations of the “ sleeved jacket ” sensory loss with 
hemianalgcsia and hemithermanssthesia often occur in cases where both the spinal 
lesion and the medullary lesion are present. The dissociated sensory loss makes its 
advent insidiously, and is often unnoticed by the patient and discovered for the first 
time on medical examination. Or it may appeal to the patient, who on bathing finds 
that he appreciates heat and cold upon some parts of the skin and not on otiicrs. 
Not infrequently he finds that he injures himself or bums himself without noticing 
it at the time. 

Subjective sensibility is not often affected, and for the most part syringomyelia 
may be described as a painless disease ; but there arc very notable exceptfons. Sensa- 
tions of heat and cold, dull fixed pains, lasting neuralgic pains, and lightning pains 
resembling those of tabes, may occur. These pains are confined to the regions which 
are the seat of the other symptoms. 

Muscular atrophy.— This is met with in considerably more than half the cases. 
Though usually bilateral, it is often not symmetrical, and may be entirely confined 
to one side. The intrinsic muscles of the hands, and the muscles of the ulnar aide 
of the forearms are first and most affected in the ordinary run of cases. The atrophy 
is often here confined, but it may extend up the arm, though it is unusual for the 
whole upper limb to be affected. Sometimes the shoulder muscles are first affected, 
and again the scapulo-thoracic and humero-thoracic muscles may be early involved. 
The upper Intercostals and that section of the muscles which supports the spine 
supplied from the upper six dorsal segments suffer, but the scalcnes seem generally 
to escape. The muscular atrophy is strictly lunited and is apt to become complete 
in the muscles affected. Fibrillation is not usually present. The lesions ol the 
medulla may involve the motor nuclei of the cranial nerves. Wasting of the tongue 
on one or both sides is not uncommon, and its discovery in a young subject should 
always arouse suspicions of the presence of syringomyelia. Unilateral paralysis of 
the palate, pharynx and all the muscles of the larynx upon the affected side may occur 
from involvement of the nucleus ambiguous. Similarly, but in much rarer cases, 
atrophic paralysis of the face, of the tngcminal muscles, of the stemomastoid and 
trapezius may occur from unilateral involvement of the corresponding motor nuclei. 
Nystagmus is almost a constant feature. 

Contractures resulting from tlie muscubr atrophy are commonly seen in the 
hands, and the deformity resulting tends towards the “ claw-hand ” type, but hardly 
reaches the degree seen in ulnar nerve paralysis, and is often much modified by trophic 
and vasomotor changes, and by the results of injuries and whitlows. 

Other motor symptoms . — The lower extremities almost invariably escape so far as 
atrophy of muscles js concerned but usually present a slight spastiaV» with the signs 
of involvement of the crossed pyramidal tracts. This docs not often produce much 
disability. In cases, however, where the lerions involve the lateral region of the cord, 
either by direct extension or by the pressure of distended cavities, severe spastic 
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paraplegia may result. And again, in very rare cases, such pressure may lead to total 
avascularisation and total transverse ledon of the spinal cord wth the appearance of 
a complete flaedd paraplegia with incontinence, total sensory loss and absent deep 
reflexes. 

Sphincter trouble is usually absent, or slight and occasional ; but in cases in 
which paraplegia is severe any degree may occur. 

The skin reflexes of the trunk are diminished or absent and the plantar reflexes are 
of the extensor type, according to the degree of pyramidal involvement. Some degree 
of pes cavTis is often present. The knee-jerks and ankle-jerks are increased, while 
the arm-jerks, even in the absence of muscular wasting, arc characteristically absent. 

Spinal curvature is present in many cases. It consists essentially in a l^hosb 
or kypho-scoliosis of tlie upper dorsal region, with a compensating lordosis and lateral 
curve in the lumbar region. The upper convexity is to the left, because of the major 
use of the right hand. It is dependent upon paralysis of the trunk muscles, from 
involvement of the anterior horns in the upper dorsal region, and, in addition, dj-s- 
trophic changes in the bones may be factors in its production. It is more marked the 
cafJicf it commences during the period of gro%vth, and in cases in which heavy manual 
occupation has been followed. 

Trophic and vasomotor disturbances, — ^Thickening of the bones or a condition of 
osteoporosis and brittleness may be met with. More often Charcot’s arthropathy 
occurs. It differs in no way from the similar condition in tabes dorsalis, but being 
confined to the joints of the analgesic region it affects those of the upper extremity. 
The most characteristic of the trophic changes consists in thickening of the sub- 
cutaneous tissue and of the skin itself, which is seen in the hands. The fingers become 
thick and swollen, and lose their natural outline, the tips become blunted and the 
knuckle-folds thick and coarse, and vasomotor disturbance renders them unduly red, 
or even blue. They have been termed “ sausage-like ” fingers, and often stand out 
in contrast to the wasting of the intrinsic muscles of the hand. A similar condition 
affecting the whole hand is common, and w-as termed by Charcot the *' fleshy hand ” 
or “ main succulente ”. The analgesic condition of the hands and the merman- 
ssthesia present expose them unduly to injuries and, since the injuries are likely to 
be unnoticed or disregarded, septic infection arises easily, and the results of injuries, 
bums and whitlows are frequently seen, pving rise to further deformity from scars, 
or loss of the terminal phalanges. 

Considering that tlie efferent neurones of the cervical sympathetic system have 
their origin in the brain-stem, and their exit from the spinal cord in the upper dorsal 
segments, thus traversing the whole of the region usually affected by the lesion of 
syringomyelia, the frequency with whicii paralysis oj the cervical sympathetic occurs 
is easily understood. It may be complete or incomplete, unilateral or bilateral, and 
is recognised by smallness of the pupil, narrowing of the palpebral aperture (sym- 
pathetic ptosis) and a peculiar flatness of expression on tlie side of the face affected, 
with decrease or loss of sw’cating. These signs arc much more obvious when unilateral 
than when bilateral, for, in the absence of the contrast which a normal side of the 
face gives, they are often overlooked when bilateral. 

Morvan's disease. — ^Ttus is a condition of great rarity, in which a chronic peri- 
pheral neuritis is combined vvith syringomyelia, with consequent vety severe effects 
upon the extremities. There is absolute loss of all forms of sensibility in the hands 
and in some cases also in the feet, together tvith atrophy of the intrinsic muscles. 
The cause of this complication of syringomyelia is unknown. 

Diagnosis. — Syringomyelia has to be differenriated, in its early stages, from those 
diseases which cause slowly progressive muscular atrophy in the upper extremities, 
and, in its later stages, from other lesions of the central region of the spinal cord. 
Those cases in which the lesions are chiefW in the ponto-medullary region must be 
distinguished from other slowly oncoming lesions of the braio-steni. 



1548 DISEASrS op the ncevous system 

The age of onset, during the later years of dnldhooti and tlie earlier years of adult 
life, is important, and during this period slowly developing paralysis with sensory 
loss, and with or without muscular atrophy should always suggest the possibility of 
syringomyelia. Other causes, which may produce this system, group, and which may 
be confused with syringomyelia, are local lesions of the brachial plexus, and, espec- 
ially, the lesion produced by the presence of cervical ribs, root lesions, lesions or the 
central grey matter of the spinal cord, especially central tumours of the spinal cord, 
and hzmatomyelia. That the peculiar sensory changes of syringomyelia arc usually 
the first signs of that disease is important; but this rule has many exceptions, botii as 
to the nature of the sensory changes and as to their time of appearance. When 
sensory changes arc not an early sign the diagnosis has to be made from such diseases 
as progressive muscular atrophy, peroneal atrophy and myotonia atrophica. 

Local lesions of the penpheral nerves produce signs which are confined to the 
distribution of the nerve mvolved ; the sensory loss is to all forms of sensibility, and 
the condition is ordinarily unilateral. While these features are sufficient to distinguish 
such lesions from syringomyelia in nearly all cases, nevertheless in certain rare in- 
ttances of syringomyelia the sensory loss and the muscular atrophy may be so narrowly 
lonfined to the distribution of the ulnar nerve as to cause close resemblance betiveen 
the two conditions. Any sensory loss over the trunk, or signs outside the distribution 
of the peripheral nerve, trill, if present, clearly divide the ttvo conditions. 

Cervical ribs may produce slowly progressive atrophy of muscles, pains and 
Jcnsory loss, very difficult to distinguish from those resulting from syringomyelia. 
The diagnosis in these cases is beset with peculiar difficulties, for so frequently do 
cervical ribs produce no nen-ous symptoms at all that their presence, when demon- 
strated, docs not argue that they are the cause of the symptoms. Again, cervical 
ribs ate among the commonest of the devclopmcmal peculiarities whi« are so fre- 
quently seen in the subjects of syringomyelia. Slow muscular atrophy and slowly 
oncoming senson* loss and perhaps pam characterise both syringomydia and cervicri 
rib paralysis, and the distribution may be unilateral or bilateral in either condition ; 
but it is only when the manifestations are strictly confined to the upper extremities 
and neck that difficulty arises. The slightest physical sign outside of this region at 
once turns the diagnosis in favour of syringomyeua, and of these signs cervical sym- 
pathetic paralysis, sensory loss on the trunk and alteration of the abdominal and plantar 
reflexes are tlie most important. A very careful search must be made for any suCh 
signs, and the patient observed oi-er a considerable time before a certain diagnosis 
is made. 

Lesions of the central grey matter of the spinal cord may produce a symptom- 
complex, closely resembling that of syringomyelia. Central tumours of the spinal 
cord, when of slow growth, are hardly distinguishable, inasmuch as tlie lesion of 
syringomyelia is in reality a central tumour of the cord. The majority of central 
tumours, however, are of more rapid development, and speedily produce severe 
paraplegia. 

Progressive muscular atrophy in its early stipes cause difficulty in diagnosis, 
since the muscular atrophy in syringomyelia may occasionally precede the appearance 
of any sensory loss or may be well marked when, the sensory loss is slight. In this 
connection, widely distributed fibrillation is of great importance in indicating a 
diagnosis of progressive muscular atrophy, particularly if it be seen in rouscles not 
conspicuously wasted. In peroneal atrophy the atrophy of the intrinsic hand musdes 
is always preceded by a more extensive atrophy of the musdes below the knee, which 
are rarely atrophied in syringomyelia. 

Syringomyelia of the brain-stem (syringobulbia) may be distinguished from other 
lesions of this region by its insidious onset and the spedal tendency to the in%'olvc- 
ment of the lateral region of the medulla, so giving rise to a unilateral paralysis of 
palate, pharynx and larynx with hemiaiul^ia and hemithermamesthesia on part 
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of the face and even on the opposite half of the body. Often some signs of cervical 
syringomyelia coexist ; but the medullary lesion may exist alone, and it cannot be 
too prominently borne in mind that any very slowly progressive lesion of the brain- 
stem of insidious onset may be of the nature of syringomyelia. 

Course and Duration. — ^The malady, commencing insidiously, progresses very 
slowly, and often ceases to progress for periods which may amount to many years. 
The tendency to the destruction of life is not great ; but when rapid extension of 
the physical signs, and especially of paralysis and muscular atrophy of the upper 
extremities and respiratory muscles, occurs, the end is likely to come quickly. Signs 
of great distension of the cavities, such as pain and rigidity of the neck, and also 
severe and increasing paraplegia, with sensory loss of all forms of sensibility below 
the level of the lesion, point to a rapidly fatal termination. In rare instances acute 
exacerbations of the manifestations occur, and are followed by partial remissions. 
Such episodes are due to haimorrhagc into the syringomyelic cavity, and when death 
has occurred in the course of one of them, the cavity has been found filled with blood. 

It is not unusual to meet with well-marked cases in which the signs develop and 
increase during late childhood and early adult life, and then remain more or less in a 
stationaiy condition, allowing an occupation to be followed until well after middle 
life has been reached 5 but with the advent of the degenerative period of life, from 
45 years onwards, there is often a slow increase of the disability which puts an end to 
useful capacity. The patients succumb to intercurrent disease, and few reach the 
age of 60 years. 

Prognosis.— Recoveir never occurs; but arrest of the disease for long periods 
is frequent. Those disabilities, which are the result of pressure or distension, may 
abate spontaneously or as the result of treatment, and in arrested cases training may 
bring about lessening of the disabili^. Increasing sj-mptoms, especially if the increase 
be rapid, are always a cause for anxiety, and increasing involvement ot the respiratory 
muscles is the gravest of events. 

Treatment. — In the vast majority of cases nothing can be done to retard the slow 
but relentless progress of the disease and treatment is therefore s>Tnptomatic. Radio- 
tlierapy has been used and occasionally diminishes the spontaneous pains. Rarely 
the presence of a dilated cj'Stic cord may justify’ surgical r^ratloa and evacuation of 
the Cyst. 


HdSMATOMYELIA 

Synonym. — Spontaneous H$matomyclia. 

JEtioiogy and Pathology. — H.'cmatomyelia, or h»morrhage into the spina] cord 
sufficient to cause symptoms is a rare disease. It appears to arise almost exclusively 
when there is some abnormality of the spinal vessels, and in particular some variety 
of angioma; excessively rarely it is associated with syphilitic disease of the spind 
arteries, and equally rarely with hsemophilia. Haemorrhage may occur into a synngo- 
myelic cavity. The hemorrhage is nearly always centrally situated, and shows a 
strong tendency to spread longitudinally and may extend over many segments. 

Males are affected far more often than females, and the main incidence is in the 
first half of adult life. 

The clinical effects resulting from trauma of the cervical cord have in the past 
often been attributed to h$matomyelia, and may be due to thb cause, but it is now 
known that in the majority of sucii cases no significant hsematomyeUa is present- 

Symptoms. — Prodromal symptoms may occur in the form of local weakness or 
transitory sensory disturbances. In most cases the actual onset is sudden, and the 
sjTnptoms attain a considerable severity in the course of a few minutes, but thty may 
continue to increase for an hour or two. 
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SThe loss being usually less than in syrlijgomyeha. 

Treatment.— The general treatment is that of any severe spinal cord lesion with 
Daraolcria Absolute r«t is essential. When there is evidence that a syphilitic lesion 
of the spinal arteries is in question, the treatment is tJiat of spinal syphilis. Angioma 
and other malformatinns of the spbal vessels are not amenable to surgical intervention. 


SUBACUTE COMBINED DEGENERATION OF THE 
SPINAL CORD 

Definition.— A progressive disease associated with pernicious aimma, in which 
the white matter of the spinal cord degenerates, the incidence of the lesions being 
particularly on the posterior and the lateral columns. 

Etiology. — It has now been determined that when subacute combined degenera* 
tion occurs pernicious ansmia is always present in some degree, but the degree of 
anaemia is extremely variable. The spinal affection is evidenUy not the result of the 
anaemia, but the spinal disease and die blood disease are both due to the absence of 
an essential factor now identified as cyanocobalamin (Vitamin B 22 ) ; both are associated 
with complete gastric achylia. 

As in the case of pernicious anaemia, familial incidence has been recorded. First 
met with in the third decade of life, the malady in former times became increasingly 
frequent until a maximum incidence occurring in the sixth decade, while cases com- 
mencing in the seventh decade were not uncommon. Owing to the earlier recognition 
and adequate treatment of pernicious anannia the condition is becoming increasingly 
rare in this country. 

The cases seen are often atypical and may occur in patients with Addisonian 
anamiia in whom the treatment Im been inadequate. The sexes are equally affected. 

Pathology. — ^The pathological and clinical features of the disease were estab- 
lished in a aassical paper by Russell, Batten and Collier published in 1900. The 
essential lesion is degeneration of the myelin sheaths and subsequent degeneration 
of the axis cylinders in the posterior and lateral columns. Similar degenerative 
changes are found in the peripheral nerves. The myelin swells and later dismtegrates. 
This change first occurs in the lower dorsal region of the cord, and is first seen in 
the centre of both posterior columns, and soon afterwards in the centre of either 
lateral column, as small areas of a darker and more translucent appearance than the 
normal white matter. It is only at an early stage of the disease that the anatomical 
picture is strictly one of posterior and latnal degenerations, for soon after, spots of 
degeneration appear on either side of the anterior median fissure and in other parts 
of the antero-lateral columns. The degenerated areas increase in size ccntrifugally. 
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coalesce with one another, reach the surface of the cord and eventually in\’olve the 
whole of the white matter of the cord as seen in transverse section, with the exception 
of the narrow 2 one of short intemuncial fibres rvhich everywhere clothe the grey 
matter. Occasionally the disease is confined to the posterior columns. 

From its starting-point in the lower dorsal region the degeneration spreads up- 
wards and downwards in the white columns of the spinal cord, by means of the 
occurrence of small isolated spots of degeneration in the posterior, lateral and antero- 
lateral columns, which increase in size and thus join the area previously degenerated. 
The degeneration tends to extend upwards indefinitely, and in severe and advanced 
cases has been found in the pyramidal tract as high as the internal capsule. 

The lesions of the white columns entail the usual secondary degeneration, both 
ascending and descending ; but these occur late, and are often much less obvious 
than might be expected from the severity of the local lesions. The destruction of 
the axons by the local lesions also causes a series of retrograde changes in the corre- 
sponding nerve-cells, and tigrolysis, vacuolation, shrinking and neurophagy may be 
conspicuous, especially in the cells of Clarke’s column and in the cells of Betz, which 
give origin to the pyramidal fibres. There is never any inflammatory exudate, and a 
peculiar feature is the absence in untreated cases of any glial proliferation. 

When degeneration in the peripheral nerves is severe the muscles are conspicu- 
ously aasted In the later stages, and the muscle fibres show great diminution in size 
and poor striation. There is not any considerable increase of the muscle nuclei, 
and little or no fibrosis is found. 

The blood . — Usually the blood shows a hyperchromic ansmia of var 5 ’ing severity; 
the hasmoglobin ranges from 35 to 75 per cent., the lower of these figures being 
common ; the colour index is above the normal and may be as high as 1*6. Macro- 
cytosis is present. Anisocytosis, poikilocytosis and polychromasia are common. 
Normoblasts are often numerous and mcgaloblasts may be found in numbers. In 
a few instances, anasmia has been absent throughout, the hsmoglobin content and 
the cytology being normal; this has occurred chiefly in cases which have run an 
acute and fatal course in a few months. Sternal puncture shows a megaloblastic 
marrow. A relative lymphocytosis is almost always present, and may reach as much 
35 55 per cent. This ensage occurs early sad is heipfu? in the coatmtsthR of the 
diagnosis of the nervous disease. Achlorhydria is always present in the stomach, 
even after the administration of histamine. 

A careful investigation of the blood-changes at various stages of the disease and 
of the post-mortem fmdings in a large series of cases has proved beyond any possible 
doubt that the blood-changes in subacute combined degeneration are identical with 
those met with in the various stages of pernicious anremia. The cerebrospinal fluid 
is normal. 

Symptoms. — (1) Nervouj . — In a large majority of instances the sjTnptoms appear 
insidiously and without any recognised exciting cause. Sometimes the onset is more 
rapid and may be preceded by gastro-intestinal symptoms, or the patient may go to 
bed for a few days with an attack of '* influenza ” and on getting up again may be 
grossly unsteady. 

The first nervous symptom is usually numbness or tingling in the feet, and if 
the patient is asked he will usually admit that he has a slight sensation of the same 
kind in the fingers. Less often the sensation in the feet is one of swelling, or coldness, 
or as if w alkin g on cotton wool ; and in a few cases unsteadiness in walking is at 
first the only complaint. Very soon weakness in the legs is experienced, and the 
numbness gradually spreads farther up, and the patient begins to feel unsteady in 
walking. 

Examination at this time reveals a slight degree of weakness in movement of the 
toes or in domiflexion of the feet, diminution or absence of the ankle-jerk, probably 
an extensor plantar reflex, and a variable degree of sensory loss ; the latter is usually 
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and vivid fadal aspect in the earlier stages of many of the cases. The manifestations 
common to all ansemic states, breathlessness, headache, cardiac and venous murmurs 
and tcdcma, are commonly present, but haemorrhages are infrequent. Syncopal 
attacks may occur. Attacks of diarrhiea are common, but, on the other hand, con- 
stipation may be obstinate. Irregular pyrem is almost invariably present at some 
period in the raurse of the disease, and this quite apart from fever-producing com- 
plications, such as cy'stitis and bed-sores. In the later stages progressiw emaciation 
is constant, and if life be prolonged it becomes extreme. 

Diagnosis. — In the early stages of the disease, when peripheral parasstheshe 
dominate the picture, the randition has to be distinguished from peripheral neuritis 
and occasionally from peripheral arterial dise^. In the well-developed stages of 
the disease, its recognition presents no great difficulty. Attention is quickly attracted 
by the ronspicuous anasmia and biscuit-coloured skm. Following a period of slight 
paraplegia, the steadily increasing paralysis of the lower extremities, producing com- 
plete and lasting helplessness, the characteristic distribution of the sensory loss, the 
irregular pyrexia, the aniemia and the relatively late onset of sphincter trouble serve 
to separate this disease from other iorms of paraplegia. The change from the spastic 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence of the 
extensor response, which octxirs in some of the cases in the late stages, is highly 
characteristic. 

In the earliest stages and before the appearance of any definite evidence of organic 
spinal disease, there may be such disability as to suggest hysterical paraplegia or 
ataxia, and only the examination of the blood may expose the real disease. When 
there is evidence of organic spinal disease, it is especially from disseminated sclerosis, 
^inal tumour, tabes dorsalis and polyneuritis that the diagnosis has to be made. 
The preponderance of peripheral subjective sensations and the ansmic appearance 
should always suggest a dia^osis of subacute combined degeneration. Slight spastic 
ataxia is the common climeal picture of subacute combined degeneration, or dis- 
seminated sclerosis and of spinal tumour. The presence of objective peripheral 
sensory loss is in favour of subacute combined degeneration, whereas diplopia, 
n)'stagmus, transient amblyopia and intentioo tremor arc strongly in favour of dis- 
seminated sclerosis. Spinal tumour is espedally dbtingubhecT by a sharp line of 
sensory loss, transverse to the a-xis of the body, which does not spread up from below 
in slow fashion. 

When subacute combined degeneration commences with flaccid ataxia and loss 
of deep reflexes, the distinction must be made from tabes dorsalis. The extensor 
plantar reflex, which is almost always present in the former disease and which is rare 
in early tabes, the different distribution of the sensory loss in the two diseases, the 
loss of power and associated ansemia in subacute combined degeneration, and the 
results of the examination of the blood and cerebrospinal fluid for syphiUtic reactions 
and of the latter fluid for lymphocytosis, are important aids in the differential diagnosis. 

It is also necessary to bear in mind the strikingly close resemblance the disease 
we are considering may bear to polynemids. The differentiation may in the early 
stages depend chiefly, if not wholly, upon the examination of the blood and the result 
of a fractional test meal. But, sooner or later, the appearance of an extensor response 
will indicate the presence of a cord lerion. On the other hand, in the spastic type, 
the presence of muscular tenderness in the legs is a strong indication in favour of 
subacute combined degeneration. 

Course and Prognosis. — Before the days of effective treatment the duration of 
the disease varied within wide limits. In some the progress w’as rapidly downhill, 
sur\'ival being a matter of months from the first recognition of the symptoms ; in 
others the disease remained for several years in a relatively mild stage, and partial 
remissions were common, but once the patient became bedridden the survival period 
was usually short. 
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With the advent of liver therapy for pemidoua anaimia the outlook for subacute 
combined degeneration ^vas not at first greatly changed, but with more potent liver 
preparations and the development of an adequate technique of treatment, improve- 
ment and, later, cure soon became apparent. For the case that comes under intensive 
treatment before the patient has become quite unable to walk, functional cure usually 
takes about 6 months to a year. Some rCTCx abnormalities, which mean nothing to 
the patient, may still persist for a time or permanently. Some authorities believe 
that cases of the flaccid type, in which the element of peripheral neuritis predominates, 
respond better to treatment than do those that arc more spastic, the disease in the 
latter being chiefly in the spinal cord. No such generalisation can however be made, 
and in cases of the latter type the extensor plantar reflex, usually the most persistent 
sign of spasticity, may disapp^r. Advanced cases of both types may fail to show 
much response to treatment. But no case, however advanced when first recognised, 
should be deprived of full treatment on this ground, and the most surprising recoveries 
are sometimes seen. If treatment is stopped relapse occurs sooner or later, and with 
renewed treatment recovery again ensues, but it is doubtful whether this process can 
be frequently repeated, on account of the probability of gliosis in the spinal cord. 

Treatment. — Whatever the degree of aruemia present, intensive replacement 
treatment is essential. Cyanocobalamin (Vitamin B^) has now, for practical purposes, 
superseded the various forms of liver concentrates. For tJie first month this should 
be given in doses of 100 microgrammes on alternate days. Thereafter the dosage may 
be very gradually reduced provided that the blood picture is satisfactory and the 
ultimate maintenance dose may be as little as 100 microgrammes monthly. The 
blood-count should be brought up as quickly as possible to five and a half million 
red cells per cubic millimetre, and kept at that level. The more advanced the stage 
of the disease the more prolonged will need to be the period of intensive treatment 
and the more severe the residual disability is likely to be. 

Any suppurative condition of the body should be energetically treated. Every 
care shoulo oe taken to prevent bed-sores and cystitis. ^Vhen present these are often 
amenable to treatment in the early stages of the disease and also in less acute cases, 
but in the later stages and in the more acute cases they are inevitable and the bodily 
vitality is too low for any reparative process to take place. Pains are relieved by such 
analgesics as aspirin, acetanilide, amidopyrine and phenazonc. Flexor spasms are 
among the most troublesome of the symptoms, since their frequent occurrence denies 
sleep to the patient and they are most important factors in the occurrence of bed- 
sores. The remedy which seems to have most effect m checking these spasms is 
barbitone. 


PROGRESSIVE MUSCULAR ATROPHY 

Synonyms. — Motor Neurone Disease ; Amyotrophic Lateral Sclerosis. 

Definition. — It is usual to describe together a large group of cases in which 
progressive wasting of the musculature of the body and a moderate degree of spasticity 
are assodated with, and evidently secondary to, widespread degenerative changes in 
the central nervous system, the chief incidence of which is on the lower and upper 
motor neurones. Clinically the cases are capable of great variety, according to the 
sites of the initial wasting and the degree of spasUdty, but they are nearly all comprised 
by three clinical types. In the first and most common type, the wasting begins in 
the upper limbs, and the lower limbs become spastic but do not waste. This variety 
was called by Charcot amyotrophic lateral seltnfis. In the second type, the wasting 
commences in the muscles innen'ated from the medulla and pons, and the names 
progresstte bulbar paralysis and labio-glosso-pharyngeal paralysis are applied to it. In 
the third type, the wasting begins in or quiddj spreads to the lower limbs and no 
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spasticity develops : this is called tiic purely atrophic type. Transitions between these 
t^es may be met with, and the first two are frequently combined. 

^tiolo^y. — The disease is rare before the age of 25, but occurs at all ages there- 
after, attaining its maximum incidence between 30 and 45. Males axe affected much 
more frequently than females. No causal factors have been discovered. The patho- 
logical findings are most in accord vvith the su^estion that the malady is due to a 
deficiency of some element essential to the nutrition of the spinal cord, in the same 
sense that subacute combined degeneration and pellagra are the results of such 
deficiencies. The question of the relation of trauma to the causation of progressive 
muscular atrophy admits of no dedsive answer. In occasional instances the onset 
follows more or less closely on an injury, but we know of no pathological process 
whereby a peripheral injury can set up a diffuse d^enerative process withm the central 
nervous system, Injuo' of the cervical portion of the spinal cord may produce a 
syndrome embradng ^vasting in the upper limbs and spasticity in the lower limbs 
(see p. 1541), thus supcrfici^y resembling amyotrophic lateral sclerosis, but there is 
not sufiicient evidence that trauma can cause the progressive and ultimately fatal 
malady of which true amyotrophic lateral sderosls is the most common clinical 
variety (see Diagnosis, p. 1560). 

In rare instances progressive muscular atrophy has been described in the subjects 
of old acute anterior poliomyelitis. Certain cases of syphilitic amyotrophy (see 
p. 1470) present clinically a close resemblance to amyotropWe lateral sclerosis. 

Pathology.— While m the less advanced cases the degenerative changes are 
almost limited to the anterior horn cells and the pjTamidal tracts, in the most aat'anced 
they affect almost all the structures of the cord with two striking exceptions, namely, 
the fibres of the posterior columns, and the fine fibres passing forward in the grey 
matter. It will be noted that the former fibres and ^obably the latter also nave 
their cell bodies outside the central nervous system. The latter probably subserve 
refiexes; their preservation seems to be constant in amyotrophic lateral sclerosis 
and not in other forms of progressive muscular atrophy, and it is probably to be 
correlated with the preservation of tbe tendon refiexes in the wasting muscles wluch 
is a peculiar and stnUng clinical feature of amyotrophic lateral sderosls. 

To the naked eye, a cross-section of the spinal cord may show some diminution 
in size of the ventral horns. The essential lesion is a primary degeneration of the 
cells in the ventral horns of the spind cord and in the homologous motor nudei of 
the brain-stem, namely, the hypoglossal, fadal, trigeminal and oculo-motor nudei. 
Coupled svith the degeneration of the lower motor neurones is a degeneration of the 
upper motor neurones of lire pyramidal system. In the ventral horn celb the degenera- 
tion is evidenced by a gradual shrinking in size of the cells, which lose their dendrites 
and become oval or spherical in shape. The Nissl bodies slowly disappear, and only 
in rare and rapid cases is definite cbromatolysls seen. The nudei dwindle and become 
irregular and distorted. 

The dorsal and lateral horns are almost invariably intact, but degenerative changes 
are sometimes seen in the cells of Clarke’s column. The affection of the motor nuclei 
of the brain-stem in the bulbar cases is in every way similar to that of the ventral 
horns. The degeneration of the motor nerves which take origin from the degenerate 
ventral horn cells, often proceeds pari passu with the degeneration of the cells, but in 
some cases this is conspicuously not so. 

Tbe affected musdes are soft and toneless, and the muscle fibres arc found irregu- 
larly degenerated, bundles of normal and of degenerating fibres being found side by 
side until the atrophy is complete. 'The characteristic change is shrinkage of the 
affected fibre to a calibre much less than normal. As is usual in all slow tissue de- 
generations, fibrosis and local arterial diseaseaccompany the atrophy of the musdefibres. 

The pyramidal neurones (cells of Betz), which characterise the precentral cortex, 
undergo a degeneration very similar to that of the ventral horn cells, but wth this 
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difference, that the earliest structural changes are found in the most distal part of 
tlie pyramidal fibres. The degeneration of the upper motor neurones never proceeds 
to the complete destruction of anything like all the pyramidal fibres. Degenerative 
changes are constantly present also in the anterior columns of the spinal cord. 

The pathological picture, therefore, of progressive muscular atrophy is a v.-idely 
scattered degeneration of nervous elements, not confined to tlie motor systems, 
though these are predominantly affected. 

Symptoms. — The onset is in most cases very gradual, but it may be more rapid, 
and severe incapacity may result in the course of a fetv months. In rarer cases, a 
severe degree of paralysis may develop in the course of a few days, and in such cases 
it is not uncommon to see the moat remarkable temporary improvement. The nature 
of Uie onset, as a rule, indicates the course which the malady will pursue. A veiy 
slow onset is followed by a very slowly advancing disease, often interrupted by long 
stationary periods, whereas the more rapid the commencement, the quicker will be 
the advance and the sooner will a fatal issue occur. Accompanying and sometimes 
preceding the onset, and not infrequently conspicuous during the early states of the 
disease, are certain sensory symptoms which, from the confusion in diagnosis they 
may cause and from the scant attention which has been paid tliem in descriptions 
of the malady hitherto, deserve emphasis. These symptoms arc confined to the 
regions where the wasting first appears, and consist in a subjective feeling of stiffness 
and uselessness, much Increased when the limb or the body is cold. Or there may 
be dull aching pains, intennittent neuralgic pains which may be severe, or a sensation 
of coldness or numbness which may be intense. Painful cramp in the muscles which 
are about to be affeaed is comparatively common. The attention of the patient 
may be first drawn to his malady oy the altered appearance produced by the atrophy, 
and this is more common when the commencement is in the hands, where the sub> 
cutaneous tissue is thin and the region constantly in view. More often the disability 
consequent upon the weakness is noticed first; this is alw3)‘S the case where the 
commencement Is in the bulbar muscles, and usually also where the muscles of the 
legs, proximal muscles of the arms and trunk muscles are first involved. Lastly, the 
fibrillation may be so marked as first to attract notice. 

The muscular wasting, which constitutes the most characteristic feature of the 
disease, may commence in any group of the skeletal muscles whatsoever. It may be 
first manifest in such rare situations as the facial muscles, intercostal muscles, muscles 
of the back and abdominal muscles. The commonest situation is in the muscles of 
the upper limb, where the distal (intrinsic muscles of the hand) or the proximal 
muscles (deltoids, spinati, etc.) are first affected in about an equal number of cases. 
In the h^d, the muscles of the thenar eminence are the first to ivaste, and this is 
followed hy atrophy of the hypothenars, of the lumbricals and of the interossei with 
the usual flattening of the palm, exposure of the flexor tendons in the palm from loss 
of the bulk of the lumbricils, hollowing of the interosseal spaces and a tendency to 
the *' claw ” attitude of the hand. This main cn griffe is never so marked in tliis 
disease as in paralysis of the ulnar nerve, syringomyelia, etc., because the wasting 
soon affects the long flexors of the fingers, and, moreover, contractures of the affected 
muscles are not marked in progressive muscular atrophy. \Vlien the upper arm 
is primarily affected the wasting is usually first seen in the deltoids, whence it spreads 
upwards, involving the spinati and the muscles attaching arm to scapula, and 
aim and scapula to trunL Among these muscles some tend to escape the atrophy 
relatively, or to be affected much later than others, and these are the triceps, the 
latissimus dorsi, tlie lower half of the pectoralis major, the levator anguli scapulae 
and especially the upper half of the trapezius, which for this reason was called “ ulti- 
mum moriens ” by Duchenne. In the limbs the wasting alwaj’s commences in one 
limb, but soon spreads to the correspoading limb of the opposite side and tends ulti- 
mately to be«3me symmetrir^. 
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The type of muscular ^vasting which is characteristic of amyotrophic lateral 
sclerosis and present less often in other fonns of progressive muscular atrophy is 
that which was called by Gowers “ tonic atrophy It might be expected that when 
dt^eneration began in a group of anterior horn cells, the corresponding muscles 
would gradually lose their tendon reflexes and become inexdtable. But in amyo- 
trophic lateral sclerosis, while the muscles waste, their tendon-jerks become and 
remain exaggerated, and the wasting musdes, though they hang flabbily on the 
limbs, become hyperexdtable to percussion and they show spontaneous contractions 
of groups of fibres, known as fibrillary twitdungs or fibrillation or fasdculation (see 
p. 1559). 

In other forms of progressive muscular atrophy, the wasting muscles are more 
liable to lose their tendon-jerks, they may be inexdtable to percussion of the musdc 
bellies, and they show less, if any, fibrillation. 

Accompanying the muscular wasting there is usually considerable wasting of the 
subcutaneous tissues and the skin becomes very loose, and the reduced and separated 
muscles stand out when they are TOluntarily contracted. In some cases the sub- 
cutaneous tissue does not waste and may even be increased (especially in the lower 
limbs), and then the muscular wasting may be masked for a long time even till 
paralysis becomes complete. There may be an appearance of vasomotor paralysis — 
redness, blueness and some swelling of Uie periphery — but this seems to occur much 
more as the result of the continual pendent position of the bands and of the absence 
of muscular activity which normally aids the drculation than as the result of any 
definite vasomotor palsy. 

^Vhile, in the most usual type of case, muscular wasting is going on in the upper 
limbs, slight signs of spasddty gradually develop in the lower limbs. The knee- 
jerks and ankle-jerks become exaggerated, and after a time the plantar reflexes become 
extensor There is not often a severe degree of spasticity and sometimes palpable 
spasticity is absent, although the reflex signs of pyramidal disease are present. The 
parts which become spastic do not, in general, develop any wasting. 

Spasticity from the upper motor neurone disease may develop in the lower ex- 
tremities before there are any signs elsewhere of atrophic paralysis due to the lower 
motor neurone lesion, and such cases present the phj'sical signs of a primary lateral 
sclerosis. It must, therefore, be borne in mind that a case presenting such features 
in an adult may eventually prove to be one of amyotrophic lateral sclerosis. 

In some cases of progressive muscular atrophy no abnormal clinical signs are 
found in the lower limbs, but, post mortem, degeneration of the pyramidal tracts is 
evident. 

Next in order of frequency to initial wasting in the upper extremities comes the 
incidence of the disease upon the muscles concerned in facial expression, articulation, 
mastication and deglutition, and in lesser degree upon the muscles of phonation. 
The disease may be confined to these muscles throughout the whole of its course. 
From the widely different clinical picture resulting, and from the fact that all these 
muscles are supplied from the brain-stem and upper two segments of the spinal cord, 
this form of the disease has borne the name of progressive bulbar paralysis, or labio- 
glosso-pharyngeal paralysis. The wasting commences in the intrinsic muscles of the 
tongue and spreads thence to the orbicularis oris, to the extrinsic muscles of the 
tongue, pharynx and larynx, to the muscles of mastication and, eventually, but in 
less degree, to the facial muscles generally; but only in rare cases are the oculo- 
motor musdes affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the intrinsic 
muscles of the larynx and the musdc of the asophagus are little affected. This seems 
at first an anomalous and astonishing fact, considering how great and important are 
the troubles wth deglutition in bulbar i^ndysis. But the anomaly disappears at once 
when one considers that the musdes wmch arc conremed with buccal deglutition arc 
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the muscles of tiie tongue, those forming the floor of the moutli, including the mylo- 
hyoid and the digastric, the muscles which raise and lower the jaw, and those of the 
lips. Further, the muscles which are most important in pharyngeal deglutition are 
those which raise and lower the hyoid bone ana larynx as a whole, and these are the 
stylohyoid and stylopharyngeus, the palatoglossus and palatopharyngeus, the genio- 
hyoid, thyrohyoid, sternohyoid, sternothyroid and omohyoid. All these muscles are 
early and severely affected in bulbar paralysis ; and when they fail, the intrinsic 
muscles of the palate are unable to shut off the naso-pharynx, the constrictors of the 
pharynx are entmely unable to perform the act of deglutition, and the intrinsic musclra 
of the larynx — though phonation is never lost— are unable, since the larynx is unfixed 
by the extrinsic muscles, to modulate the tone of the voice. The very active pharyngeal 
reflex and the difficulty in using the laryngoscope on account of spasm of the pharjTix 
in the subjects of this disease, are very good clinical evidence that the pharyngeal 
constrictors are not affected. 

The earliest plij'sical sign of bulbar paralysis is the loss of the finer movements 
which are essential for correct articulation, and consequently a slurring dysarthria 
develops and increases, and the consonants become less and less distinct until they 
are inaudible. The failure of the palate to close upon the posterior pharyngeal wall 
begets a nasal clement in the voice. Later, the patient becomes unable to interrupt 
his blast at any of the atop positions, and his utterance becomes a long, moaning, 
monotonous, inarticulate sound. His phonadon remains, but he cannot alter its pitch 
nor divide it into parts of speech, except by taking a fresh breath. The orbicularis 
oris is early affected, and the lips lose their firmness and become thin, and as thev 
w’eaken, the unopposed retractors of the angles produce a wide, straight mouth, both 
at rest and in emotional action. IVhistling and pursing up the Ups become impossible, 
and ultimately there is much dribbling of saliva, for tms can neither be retained by 
the lips nor swallowed. The tongue shows fbe fibrillation, and as it wastes it loses 
its point, becomes rounded, and is protruded with difficulty. Its surface becomes 
dimpled and faceted ; in the end it consists solely of the covering mucous membrane, 
the glands and the fibrous tissue, and lies motionless in the floor of the mouth, re 
sembling a crinkled mushroom. The muscles of mastication all become affected 
The bite becomes feeble and the mouth cannot be opened against resistance. In 
the late stages the jaw drops and the mouth is constantly open. The combined u eak- 
ness of tongue and buccinators makes it very difficult for the patient to keep his food 
between his teeth in mastication, and often he aids his disability by digital pressure 
upon the cheeks. Nasal regurgitation is not uncommon. The difficulty in swallow- 
ing is greatest with fluids, for these require ^uick action, and is next greatest with 
lumpy solids, for these necessitate powerful action. It is least with food of a porridge- 
like consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muscles of the face are affected hter and to a much less severe degree 
than is the orbicularis oris. It is as if there were a physiological selection on the 
part of the disease for the nervous meebanbm subserving mastication and deglutition. 
Still in the majority of cases there is bilateral general facial weakness and wasting 
which, with the peculiar mouth and dropping jaw, produce a characteristic facies 
which can be instantly recognised. If the upper facial muscles are tested by raising 
the eyelid with the finger against resistance, invariably they will be found to te weak. 
Only in very rare cases does the atrophy extend to the oculo-motor muscles. As in 
the paralysis of the limbs, so also in bulrar paralysis, concomitant signs of both Upper 
motor neurone and of lower motor neurone lesion may exist. When such tonic 
atrophy of the bulbar muscles is present, the OTinptomatoIogy and clinical appear- 
ance are the same as have been above described for the simple atrophic form, with 
the exception that the jaw-jerk and the other muscle-jerks of the bulbar region, 
which are absent in the latter condition, arc brisk in the tonic-atrophic form. And, 
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further, it must be remembered that the additional element of spastic paralysis adds 
greatly to the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upper motor neurone 
lesion alone is in evidence, and the bulbar parmj’sis is purely spastic. Here the 
symptomatology as regards articulation, deglutition, etc., is the same, and the facial 
aspect identical with that of the simple atrophic and tonic-atrophic forms. The 
muscle-jerks are brisk. The appearance of the tongue, however, is quite different ; 
it is smooth, narrow, stiff and dranm into a narrow compass by the spasm of the 
muscles composing it. It appears too small for so large a mouth. There is no fibrilla- 
tion, and the musdes are nowhere wasted. 

The musdes of the back of the neck, the splenlus, complexus, etc., are not un- 
aimmonly the first musdes to be affected vnth the wasting of progressive muscular 
atrophy. There is increasing difficulty in extending the head, whidi drops forward, 
causing a characteristic attitude, which b assodated with a constant overaction of 
the frontales which raise the brows to dear the line of vision when the head is dropped 
forward, so giving rise to a permanently furrowed brow. The loss of substance in 
the musdes of the back of the neck, together with the dropping forward of the head, 
causes the lower cervical and upper dorsal spines to stand out in undue prominence, 
and to give an appearance approximating to that of an angular curvature. 

Primary affection of the loner extremities is much less common than that of the 
upper extremities, bulbar region or neck musdes. The anterior tibial and peroneal 
musdes are usually* attacked first, and less commonly the quadriceps. The clinical 
tjqje b that of flaccid atrophy in most of the cases. Tonic atrophy, which b so common 
in the upper limbs and in the bulbar region, b rare in the legs. 

Wherever the site of commencement of progressive musculo atrophy may be, it 
invariably spreads to other regions, sometimes slowly and with periods of arrest 
which may last for years, sometimes with remarkable rapidity. The manner of spread 
is usually in terms of the contiguity of the affected elements in the nervous system ; 
but it Is sometimes in terms of the phystolorical association of the musdes, as is com- 
monly seen in the bulbar forms of tne malady. When the disease b definitely installed 
the appearance of fibrillation, in any musdes othertvbe unaffected, b a sure sign that 
atrophy will shortly commence in those musdes. 

According to the method of advance shown by the disease, cases of progressive 
muscular atrophy fall into t«'o groups which it b imporunt to dbtingujsb. In the 
first group, the atrophy spreads locally and slowly and remains confined to one 
region of the body during most of the course of the malady. These cases are always 
of the simple atrophic type, and they usually survive a long time. Such cases, how- 
ever, tend to become gener^ just before the end. In contrast with the local type of 
the affection is the group in which the manifestations, commencing locally, spread 
within a comparatively short time to many parts of the body, or even become universal. 
The spread may be very rapid, and the end may occur in a few months, or it may 
be slower; but ft is unusual for any of the cases forming this group to survive for 
more than 2 years. This group comprises (1) the generalbed cases of simple flaccid 
atrophy ; (2) all the cases of amyotrophic lateral sderosb and (3) most of the bulbar 
cases. 

FibrUIation is a most important symptom of the dbease, and b an associate of 
the muscular atrophy. It precedes the wasting of the fibres, and b a sure herald of 
the advent of wasting in this dbease. It c«ises to occur when the muscle b com- 
pletely wasted, and is not Seen when the atrophy b not progressing. On account of 
the importance of fibrillation as a diagnostic sign of progressive muscmlar atrophy 
it b important here to consider those other conditions in which it is met wth clinically. 

It occurs in syringomyelia and in peroneal atrophy, but only when the musclar 
atrophy b progressing, and, therefore, it b only an occasional syrnptom in either 
dbease. It is often very marked in cases of interstitial neuritb (sciatica, etc.). It 
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occurs in a most magnified and conspicuous form in certain conditions of gastro- 
enteritis, ami is presumably due to an intoxicafion, and to this form of fibnilation 
the term “ myokimla” has been appUed. -It 5s not met with in paljmcuritis, polio- 
myelitis, myopathy, nor in the common gross lesions of nerve trunks, nerve roots or 
spinal cord. 

The electrical reacliotu of the affected muscles vary according to the degree of 
degeneration. Since normal and degenerate fibres are stimulated side by side in the 
affected muscle, there will be some lowering of the response to faradism with a 
tendency to a polar change. This is known as the “ mixed reaction ” and it is common 
to all diseases in which musde degenerates fibre by fibre. Faradic excitability lessens 
as more of the muscle fibres degenerate, and when degeneration b complete all 
electrical excitability is lost. In tonic atrophy the exdtabiTity of the affected muscles 
to direct mechanical stimuli, such as percussion, is increased so long as any living 
muscle remains. 

Contractures are conspicuous by their absence in this disease, which is thus 
strongly contrasted wth peroneal atrophy and some other muscular atrophica. If 
the atropiiy becomes complete in a whole Umb the end-result is that the limb is 
fiail-like and without contracture. 

Mental alterations are constantly present in the cases in which the bulbar re^on 
is affected. Emotional instability and hyperexcitability are tlie usual change. The 
patient is easily exated to tears or to laughter by trivial causes, and when so excited 
cannot control his expression of emotion. He himself feels little joy or grief during 
the paroxysms of laughing or crj-ing. 

Sphincters. — In the majority of the cases these are not affected, but every now 
and men dysuria in any of its forms occurs, and it may occur early in the course of 
the malady, and it may be severe. Loss of sexual power is very common. 

Rej\exes.'^'V\it reflexes are modified in this disease, on the one hand by spasticity, 
when this is present, and, on tlie other, by the muscular atrophy which may prevent 
response in the affected muscles. The pharyngeal reflex in bulbar cases is usually 
brisk, notuithstandlns the statement to the contrary, which most writers upon this 
subject have recorded ; but the response is not the normal response, involving all 
the muscles concerned in deglutition, for these are atrophied and paralysed ; it is 
confined to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operation of such of the somatic bidbar muscles as are still able to act 
The plantar reflexes arc usually of the extensor type when the legs are spastic; but 
this does not always obtain. Similatly, the abdominal reflexes do not Disappear so 
constantly or so early as is the case in disseminated sclerosis, for example, and they 
may persist when the legs are markedly spastic and extensor plantar responses have 
appeared. In cases of tonic atrophy the tendon reflexes are cveryivhere increased, 
even in regions where the atrophy is severe, and in this type of the malady they never 
disappear. The same increase of the musde-Jerks occurs in the purely spastic cases. 
In simple atrophic cases the tendon-jerks disappear pari passu wim the wasting of the 
muscles. 

Cerebrospinal fluid. — The cerebrospinal fluid is always quite normal by all the 
tests at present in vogue. It does not usually contain more than one cell per c.mm., 
and no change has been detected in its cbccnical constitution. 

Diagnosis. — ^Tbe malady has to be distinguished from the many conditions in 
which progressive weakness and ivasting of the muscles occur, from those in which 
muscular wasting and spasticity are conspicuous dinical features, and lastly from 
other diseases, in which bulbar symptoms are early evidenced. Injury of the cervical 
enlargement of the spinal cord gives rise to a limited degree of wasting in the upper 
limbs, and spasticity of greater or less intensity in the lower limbs fsee p. 1541). 
The wasting in the upper limbs becomes apparent some weeks after the injury and 
affects the musdes corresponding to the injured segments of the cord, which are 
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commonly those of the foreanns and hands. But weakness of these muscles and the 
spastic weakness of the legs are maximal immediately after the injurj’, and power 
usually shows an improvement during the succeeding weeks or months, whereas in 
progressive muscular atrophy the weakness, wasting and spasticity come on insidiously 
and progress steadily. It must be realised that, although bony injury is commonly 
present, injury of the cervical cord may occur without any fracture or dislocation of 
the cervical spine. Furthermore, a moderate degree of weakness of the limbs may 
escape observation while the patient is in bed after an accident, or they may be 
ascribed to other causes, and so the signs resembling amyotrophic lateral sclerosis 
may not be discovered until several wedrs after the occurrence of the lesion responsible 
for them. Inversion of the supinator jerk (see p. 1541) is a common sign in cases of 
injury of the cervical enlargement, but rarely, if ever, occurs in progressive muscular 
atrophy. Syphilitic amyotrophy (p. 1470) may be indistinguishable from progressive 
muscular atrophy except by the results of the Wassermann reactions in the cerebro- 
spinal fluid and blood. Peroneal muscular atrophy very closely resembles progressive 
muscular atrophy, in that slow wasting and fibrillation of the muscles are the chief 
clinical features. The points which distinguish the t%vo conditions arc that peroneal 
atrophy is often a familial disease, and is apt to commence in childhood when it is 
tmusual for progressive muscular atrophy to begin. The location of the atrophy is 
peculiar, and when well marked in the penpbe^ of ail four limbs, as is common in 
this disease, cannot be confused with progressive muscular atrophy since the latter 
disease never has this distribution. Syringomyelia is easily distinguishable by the 
early and striking loss of pain and temperature sensibility. Cervical rib not uncom- 
monlv produces atrophy of the intrinsic muscles of the hand, and, though liiis is 
usually confined to one hand, it may be bilateral. Further, it is exceptional for the 
atrophy to involve all the small hand muscles simultaneously, or equally. It picla 
out the opponens pollids first and most severely, and is not uniform for all the hand 
muscles, as in progressive muscular atrophy. Pain in the distribution of the eighth 
cervical and firet dorsal roots, and some loss of sensibility, may be present. The 
atrophy remains local, and is never accompanied by fibrillation. The abnormal rib 
is easuy discoverable on radiographic examination. It must be borne in mind that 
cervical ribs are not uncommon, and that their presence does not necessarily prove 
the cause of atrophy of the hand muscles, for cervical ribs may be present in the 
subjects of progressive muscular atrophy, syringomyelia or any o&er disease. 

The diagnosis of progressive muscular atrophy from the primary muscular dys 
trophies seldom causes serious difficulty. The latter occur, in general, at a much 
earlier age and several members of a family may be affected ; the incidence of the 
wasting is almost invariably on the proxii^ muscles, the weakness is out of pro- 
portion to the apparent wasting, fibrillation is absent, and the progress of the diVase 
is very much slower than that of progressive muscular atrophy. Dystrophia myo- 
tonica is at once separated from progressive muscular atrophy by the myotonus 
when this latter symptom is present. When myotonus is absent, the characteristic 
wasting of the stemomastoids and of the muscles of the thighs, the age of the subject, 
and sometimes the presence of cataract should suggest the diagnosis. Arthritic 
muscular atrophy occurs in the regions of joints which show easily recognisable 
disease. Fibrillation does not occur, nor are tiiere alterations in the electrical excita- 
bility of the wasted muscles. 

Lesions of peripheral nerve trunks may be diagnosed by the history of a local 
cause, by the discovery of a palpable local lesion upon the course of the nerve, and 
by the confinement of the atrophy to the distribution of one particular nerve, while 
pain and sensory loss often occur in that same distribution. 

Lesions of the nerve roots, and espedally those produced by pachymeningitis 
and by neoplasm in the vertebra; may cause signs and symptoms so closely resembling 
those of the more rapid forms of progre«i\'e muscular atrophy, as to render correct 
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diagnosis very difficult. Such a lesion in the cen'ical region, for example, may give 
rise to wasting of the hand and forearm musdes, and a spastic condition of the legs, 
resembling exactly a condition of amyotrophic lateral sclerosis, without deformity 
or rigidity of the spine, and without pain or sensory loss. In such cases of difficulty 
the course of a little time will bring the advent of tne conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure upon 
the spinal cord results in hyperalbuminosis of the cerebrospinal fluid, and if the 
lesion causing the pressure U syphilitic there is likely also to be IvTuphocytosis In 
that fluid, neither of which conditions is found in progressive muscular atrophy. 

Diagnosis is most difficult in those cases where spasticity in the limbs is the first 
sign of progressive muscular atrophy, and where such spasticity precedes the appear- 
ance of any muscular atrophy by a long time. If it be clearly borne in mind that 
spastic parmysis may be ^e earliest and for a time tlie only sign of progressive 
muscular atrophy, and that among the many diseases of the nervous system which 
commence %vith the same clinlcd picture of spastic paralysis a certain diagnosis 
cannot be made until further distinguishing signs appear, error will be avoided. 
The importance of the examination of the cerebrospinal fluid in doubtful cases 
cannot be too strongly emphasised. 

Course and Prognosis. — ^The nature of the disease is to progress, and to extend 
its area of invasion until a fatal issue is reached. The progress may be rapid, and 
the end may be reached in a few months, or it may be slow, and several years may 
elapse before death occurs. The local types of progressive muscular atrophy of slow 
onset are the most gradual in their development, and these are often characterised 
by periods of arrestln the progress of the disease. The generalised simple atrophic 
of the disease is the most rapid, especially when it commences with severe initial 
flaccid paralysis without atrophy. 

In tne bulbar types of the disease, and in the common of amyotrophic lateral 
sclerosis, die course is, for the most, steadily progressive. £very type will show, how- 
ever, upon occasion, exacerbations and remissions, and the exacerbations are the 
most important, and in the bulbar types may bring about tbe end in a few hours. 
Of particular interest are rapid extensions of a flaccid paralysis, which may occur in 
a few hours, and which resemble, and indeed are idenucal with, onset of the disease 
with initial flaccid paralysis without atrophy, which has been already described. 
Whatever type of the disease be present, it tends in the end to spread and to become 
general. 

Involvement of the respiratory musdes or severe bulbar symptoms, and the 
pulmonary complications which may accompany either condition, may bring about 
the fatal issue. It is usual however for death to occur in a m.inner which is common 
to so many degenerative nervous diseases; a rapid increase of the paralysis is assodated 
with an increasing lethargy, which soon de^ns into a rapidly fatal coma. It is 
uncommon for death to occur from intcrcurrent maladies. The average tenure of 
existence after deflnite signs are present is under 1 year in the generalised flaedd 
^e, and it may be as short as 2 months. Bulbar symptoms are not generally survived 
for more than 12 months. Localised cases of simple atrophy may live for many 
years. Some of the patients in whom a positive Wassermann reaction is found 
improve, and the disease is sometimes arrested by antisyphilitic treatment. 

The progressive character of the disease renders the prognosis grave in every 
case. There are some cases occurring in middle life, which resemble cases of pro- 
gressive muscular atrophy of local distribution and slow course, which become finally 
arrested or even recover ; the true nature of such cases is doubtful, but it is probable 
that they ate allied to poKmeuritis. 

In amyotrophic lateral sderosis the avenge duration of life is seldom more than 
3 years from the onset. When bulbar symptoms are present the average duration is 
under 2 years. In the generalised cases &c average duration is under 1 year. Wddy 
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spread fibrillation in muscles, which are ndther weak nor wasted, b the constant 
herald of generalisation, and renders the immediate prognosis serious. In cases 
where syphilis is present the prognosis b more favourable, and there b even a possi- 
bility of arrest and improvement if energetic treatment of the associated condition 
is provided. Rapid extension of the weakness, the advent of bulbar symptoms, 
involvement of all the respiratory muscles, and cspedally general asthenia and drowsi- 
ness are the signs which usher in the fatal result. 

Treatment. — ^This malady seems to be entirely uninfluenced by any treatment 
that has hitherto been adopted. At one time dramatic claims were made in respect 
of vitamin E (tocopherol acetate), given in doses of 3 mg. thrice daily. Thb was 
said to arrest wasting and weakness and in early cases to effect rapid improvement 
These claims, however, have proved illusory. It remains, therefore, to secure favour- 
able conditions of life for the patient, and to maintain the general health in as perfect 
a state as possible, hlassage and passive movements are useful as giving bodily 
comfort to the patient, and satisfying him that something is being done for him. In 
bulbar cases, trie dysphagia must be aided by avoiding liquids and solids, and by 
serving all the articles of diet in pulcaceous form. Salivation, which b so troublesome 
in tliis condition, may be greatly helped by the adminbtration of hyosdne or bella- 
donna by the mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonyms.— Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic Type 
of Muscular Atrophy. 

Definition.— This is an absolutely dbtinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several members of the same family. It usually 
commences in mid-chilohood, and after progiessing for some 20 years or less, comes 
to a final arrest. The atrophy always commences in the intrinsic muscles of the feet, 
and is throughout strictly distal in distribution. The muscles of the face and trunk 
and the proximal muscles of the limbs are never affected. The atrophy leaves a 
pccuUsc «as£fc fibrosis in the affected musefe^ so that the ineapsdt)’ caused by this 
disease Is much less than in any other form of muscular atrophy of like degree. Sensi- 
bility b often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a priraaiy neurone atrophy of the anterior horn cells and of some 
of the afferent neurones in Clarke’s column. 

Etiology. — ^Thc disease usually commences between the fifth and tenth years 
of childhood, but it may appear as late as the fourth decade of life. Males and females 
arc both affected. Heredity plays an important part in the incidence, although 
isolated sporadic cases arc not uncommon. It may exhibit every type of inheritance. 
The malady often occurs in families, and has been traced through five generations ; 
it may skip a generation and then reappear. 

Pathology. — The anterior horn cells of the affected re^ons show a slowly pro- 
gressive atrophy and disappearance, with corresponding atrophy of fibres in the peri- 
pheral nerves. The cells of Clarke’s column snow signs of degeneration, as do also 
some of the fibres of the posterior columns of the spinal cord, and especially those 
of the postcro-lateral column. Slight degeneration in some of the fibres of the pyra- 
midal tracts is usually found. The affected muscles show a simple atrophy of the 
muscle fibres, indistinguishable from that seen when a motor nerve is divided. There 
is a simple shrinking of the fibres, which stain progressively and more and more 
deeply with hematoxylin, lose their striatioii, and finally disappear. Secondary 
fibrotic changes accompany the atrophy, together with sclerosis of the arteries of the 
muscle. 

Symptoms. — Muscular atrophy dominates the clinical picture of this malady. 
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It is Strictly distal in distribution, and tWs feature wll serve to distinguish peroneal 
atrophy from any other form of muscular atrophy. This is to say it does not affect 
one particular musde, but the distal ends of all the muscles below a certain level 
on the limb, leaving the proximal ends of the muscles normal, and it advances up 
the limb indi by inch, the separation of the wasted portion of the musde from the 
normal portion being alw2j3 transverse to its length. In other words, the musde 
fibres seem to waste in terms of the length of the spinal axons which supply them. 
The wasting commences always in the intrinsic musdes of the feet, and hollowness 
of die instep and thinness of the feet, together with retraction of the toes and the 
difficulty which the pes cavus so produced entails in fitting boots, first draw atten- 
tion to die disease. As the process advances, the lower segments of the anterior tibial, 
peroneal and calf musdes become affected, and the limb is subsequently involved 
until the lower third of the thigh is reached, at which stage the disease is invariably 
arrested. This alow spread of the atrophy from the distal towards the proximal portion 
of the limb, gives rise to a unique and diaracterisuc feature in the appearance of the 
legs at the several stages of the disease. As an example, the complete atrophy of all 
the muscles below the middle and a well-developed musculature in the upper half of 
the leg, give rise to the inverted “ fat bottle “ calf. When the atrophy has involved 
the lower third of die thigh, the lower end of the femur, bare of muscle and covered 
only by skin and tendons, contrasts strongly with the well-developed muscles of the 
upper thigh, and causes the thigh to resemble an inverted champagne bottle. 

Some years after the atrophy has become marked in the lower extremities, and in 
the usual run of cases just oelorc the age of puberty, the intrinsic musdes of the 
hands, and first those of the thenar and Hypothenar groups, begin to rvastc, and this 
wasting may extend as high as the middle of the forearm. It must be borne in mind 
that the disease may become arrested at any period of its spread, and especially that 
the upper extremities often escape altogether. With the cxccpdon of the lower part 
of the tiiighs, the proximal segments of the limbs do not become involved, and the 
muscles of the head, neck and trunk remain unalTected. 

The affected regions of the muscles waste absolutely, and leave a very elastic 
fibrous tissue. The electrical exdtability in the v/asted regions becomes first lowered 
and then lost, and, in the earlier stages, may show a mixed reaction, in which there 
is lowering of excitability to faradism, vvith a tendency to an inverted polar reaction. 
Fibrillation of the muscles is an important sign. It is seen only when the disease 
is progressing, and in the musdes wmch arc obviously wasting. It is never general, 
as in some cases of progressive muscular atrophy, and since peroneal atrophy is 
at times advancing and at other times stationary, fibrillation may be in one case con- 
spicuous and in another never seen. It disappears entirely ivhcn the progress of the 
malady becomes finally arrested, and is, therefore, useful as a dinical indication of 
active advance of the disease. Contractures always occur, and from the nature of the 
distribution of the atrophy are necessarily confined to the feet and the hands. In the 
feet, pes cavus with retracted toes is the rule; but sometimes, and in some stages of 
the disease, the feet and toes may be dropped and the feet inverted. The sphinctera 
arc unaffected. The ankle-jerks arc dirmnished or lost in proportion to the wasting 
of the calf muscles. In the final arrested stage they are usually lost. The knee-jerk 
is always retained and is usually brisk. The plantar reflexes are usually lost early so 
far as any response in the foot is concerned, but some response in the upper thigh 
muscles, upon stimulating the plantar region, often remams. Pain, tenderness and 
cramp are entirely absent. Conspicuous loss of sensibility is uncommon, but slight 
loss of deep sensibility, loss of the vibration sense and relative tactile loss may often 
be detected upon careful examination : but in rarer cases all forms of sensibility may 
be severely affected, or even entirely lost. Perforating ulcers may be met with upon 
the soles of the feet, and are explained by the thinness of the feet and their deformity, 
whicli, coupled with the clumsiness of the use of the feet, lead to the formation of 
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severe corns which break down into perforating ulcers. Loss of sensibility also is a 
factor in their production. 

The most striking of all the clinical features of peroneal atrophy is the compara- 
tively slight disability caused by the wasting of the muscles and consequent paralysis, 
and even the sensory loss, when it is present. 

Course. — ^The course is irregularly progressive for a number of years only, and 
the advance of the disease ceases usu^y in the third decade of life. Exacerbations 
of the weakness are likely to be followed in every case by considerable improvement. 
Diving to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused with pro- 
gressive muscular atrophy, in that wasting of muscles and fibrillation are the conspicu- 
ous features. The onset usually in childhood and the fact that the feet are affected 
first, the peculiar dbtal distribution and the presence of any familial incidence, are 
important But the only distinction which is absolute is the distribution, for pro- 
gressive muscular atrophy may begin in childhood and peroneal atrophy may not 
appear till after middle life, and often familial history is absent in the latter malady. 
In the course of time the diagnosis always becomes clear, for progressive muscular 
atrophy never keeps to the cla^ic distribution of peroneal atrophy, nor is it followed 
by the peculiar fibrosis which characterises the latter. 

Dystrophia myotonica when conunencing in the peroneal muscles may for a 
time closely simulate peroneal atrophy. The presence of the least sign of myotonia, 
the involvement of the face and the atrophy of the stemomastoids, will establish the 
diaraosis. 

The usual forms of myopathy are at once separated from peroneal atrophy by 
the distribution of the muscular weakness and wasting, which in the former group of 
maladies is conspicuously upon the face, trunk and proximal muscles of the limbs, 
and in the latter upon the distal muscles. Peripheral neuritis is more rapid in its 
onset, and is apt to be associated with marked sensory disturbances, both objective 
and subjective, and the paralysis is tn terms of mdiridual muscles, which is not the 
case in peroaed atrophj’. 

Treatment — The general health should be carefully maintained, and the nutri- 
tion of the affected muscles aided by the application of massage. Care must be taken, 
on the one hand, to avoid over-fatigue of the affected muscles, and, on the other, to 
ensure such regular exercise as is compatible with their capacity. Bicycling, for 
example, since it employs chiefly the thigh muscles, is a better form of exercise for 
these patients than is walking. In no drcumstances should tenotomies be performed 
for the defonmty of the feet, for such measures tend to destroy the effect of the 
conservative fibrosis, so essential to the production of a useful limb. The use of 
heavy mechanical supports is to be avoided above all things. Light, well-fitting 
boots, so as to interfere as little as possible with the exercise of the damaged muscles, 
are essential. 

PROGRESSIVE SPINAL MUSCULAR ATROPHY 
OF CHILDREN 

Synonym. — ^The Werdnig-Hoffmann Disease. 

Definition. — ^Thb is a malady of the first year of infancy, often incident upon 
several children of the same parents, and characterised by the gradual development 
of progressive muscular wealmess and atrophy, which affects the proximal muscles 
first and most, increases to a complete paralysis of trunk and limbs, and finally affects 
the bulbar muscles. The disease is invariably fatal in from a few weeks to several 
months. The most striking pathological changes are a progressive degeneration and 
disappearance of the ventrd horn crils of the spinal cord, and of their analogues in 
the brain-stem. 
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Etiology. — In some of the cases the paralysis is noticeable at the time of birth, 
and the disease is obviously of pre-natal development. In others the children are 
quite heathy at birtli, and the disease develops some time during the first year of 
Lfe, and most frequently within 8 weeks of birth. Though sporadic cases may be 
met with, yet in the majority of instances several children of the same mother are 
affected. Both the pre-natal cases and the post-natal cases may be met wth among 
the children of the same mother. The sexes seem to be equally sSfected. No maternal 
ill-health during pregnancy has been noticed, and nothing is known about any other 
tetiological factor. 

Pathology. — ^The most extensive changes are found in the ventral horn cells 
throughout the spinal cord and brain-stem, and at many levels no normal cells what- 
ever are to be seen. Tigroiysis, swelling and glassiness of the cells, extrusion of die 
nuclei, disappearance of the dendrites, shrinking of the cells and final disappearance 
is die sequence of the changes. Degeneration of the anterior roots and of the peri- 
pheral motor nerve fibres consequently occurs. These changes are not confined to 
the lower motor neurones, for in some cases examination by the Marchi method 
shows extensive degeneration throughout the posterior columns of the cord, indicating 
that lorver sensory neurones were wso considerably affected. 

Tlie muscles show intense degeneration with hypertrophy of some fibres and 
atrophy of most of the fibres, waving, moniliform shape, hypcmucleation of the 
spindles, general nuclear increase and nbrosls. 

Symptoms. — In the cases which are pre-natal, the malady is noticed at the tirnc 
of birth on account of the tooclessness, fiaeddity and the poorness of movement in 
the trunk and proximal muscles of the limbs. In the post-natal cases there is a gradual 
onset of similar weakness and fiaeddity in the trunk nrst, and in the h'mbs afterwards, 
which usually commences within 6 weeks of birth, but which may not appear until 
towards the end of the first year of life. The weakness seems always to be least 
marked in the periphery of the llm^, where curious, slow, involunury movements 
of the fingers and toes have been noted In many of the cases. The paralysis is followed 
by a rapid and extensive wasting of the muscles, accompanied by occasionsl fibrillary 
twitchings. Since these children are not only well nounshed, but often put on much 
fat during the illness, wasting of the muscles may not be apparent on inspection or 
palpation. It can, however, immediately be detected by radiography, which distin- 
guishes sharply between fat and musde. 

As the roiuady progresses the trunk muscles become completely paralysed, the 
intercostal muscles being always paralysed before the diaphragm. The limbs become 
progressively weaker, and, lastly, bulbar paralysis supervenes in those cases where 
death has not already occurred from respiratory paralysis. The reaction of degenera- 
tion is present in the affected muscles. Sensibility may be unimpaired but in several 
of Collier’s cases there was conspicuous loss of pain sensibility over the limbs and 
trunk. The sphincters are unimpaired until the very last stages of the disease. The 
superficial and deep refiexes arc lost. The ocular muscles are not affected, and 
intelligence is preserved throughout. 

Diagnosis. — ^The peculiar and striking feamres of the disease make the diagnosis 
easy, if the symptomatology be known. Amyotonia congenita presents the same 
helplessness and fiaeddity of trunk and limbs as does the Werdnig-Hoffmann disease, 
and further resembles it in being sometimes congenital, and sometimes having an 
onset very early in life. In amyotonia congenita, how'ever, the paralysis is not com- 
plete, and it tends to improvement and not to progressive increase. Contractures 
also occur, which are not found in the Werdnig-Hoffmann disease, and, lastly, the 
definite spinal cord changes of the latter malady are not found in the former. Grceri- 
field, however, considers that amyotonia congenita and Werdnig-Hoffmann paralysis 
arc different aspects of a single disease. 

Course and Prognosis. — The course b invariably progressive, and b more rapid 
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the earlier in life the disease commences, and it is most rapid of all in the pre-natal 
cases, which are usually fatal within a few weeks. With an onset some weeks after 
birth, life is usually continued for several months, and a few cases have been reported 
wth an onset tow'ards the end of the first year, in which death has been delayed until 
the third or fourth year. 

Treatment. — No treatment is known to influence the course of the malady. 


DISORDERS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NERVE TRUNKS 

Individual peripheral nerves may be damaged by a large number of agendes. 
Trauma may affect them in a trariety of ways. Direct penetration by a sharp body 
such as a knife or glass, or the passage of a fragment of a projectile may sever the nerve 
completely or partially. Injury by a blow Avith a blunt agent or severe commotion 
in surrounding tissues, such as occurs with the passage of a projectile near the nerve, 
may destroy the axons without interrupring the continuity of the more resistant 
medullary sheaths and perineurium. Recovery of such a nerve requires the growth 
of new axons dotsm the surviving medullary sheaths. Similar injuries of less intensity 
may temporarily abrogate the function of the nerve but be followed by recovery of 
function in a matter of hours or days. For these three degrees of nerve injury Seddon 
has suggested the names neurotmesis, axontm«is and neurapraxia respectively. 
Neri'es may also be injured by trauma of a less violent but more sustained character 
as IS seen in the common varieties of pressure palsy such as "Saturday night paralysis", 
crutch palsy, palsies from pressure of plaster and other splints and chronic over- 
stretching as in the case of the ulnar nerve. Peripheral nerve lesions may follow a 
\*ariety of general infections such as pneumonia, dysentery and streptococcal illnesses. 
Nerves may be involved in specific inflammatory processes such as leprosy. Finally 
they may be involved In new growths. The most important example of this is in- 
filtration with cardnoraa from a neighbouring focus, but nerves may be the site of 
isolated neurofibromata or multiple lesions in cases of Von Recklinghausen’s neuro- 
fibromatosis. 

PHRENIC NERVE 

This nerve supplies the diaphragm. Paralysis results most often from disease of 
the spinal cord, but the roots may be implicated in disease of the spine, and the trunk 
may be injured, in its course through the nedc and thorax, by ivounds or tumours. 
Bilateral paralysis occurs in lesions of the cord and spine, and in polyneuritis espec- 
ially of the diphtheritic and acute infective varictiffi. Other causes usually affect one 
side only. When the diaphragm is completely paralysed, the normal inspiratory 
protrusion of the upper part of the abdomen disappears, or is replaced by retraction 
of this part with each inspiration. During rest, so long as the lungs are healthy, the 
respiratory rate does not increase, but if bronchitis or pneumonia arises as a com- 
plication, or if the patient exerts himself, the diminished reserve of respiratory power 
is seriously felt. When one nerve only is affected the diaphragm does not move on 
that side, but becorae^ermanendy elevated as a result of collapse of the base of the 
corresponding lung. This is rarely detected by observation of the abdominal move- 
ments, but is easily seen on the radiograph screen. It produces no discomfort. 

THE LONG THORACIC NERVE 

This nerve supplies the serratus anterior muscle. When all the fibres of this 
muscle contract, the scapula moves upwards, forivards and outwards. It contracts 
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with the pectoralis major in the action of pushing fonvard the point of the shoulder 
and m tlie rapier-thrust movement. It also assists tlic deltoid in raising the arm. 
When it is paralped alone, the position of the scapula at rest is unaltered, but if the 
trapezius and the rhomboids are paralysed as well the scapula drops, and its lower 
angle is displaced in\vards. Paralysis of the serratus anterior is best demonstrated 
by causing the patient to hold the arras outstretched before him. The arm is not 
raised so high on the affected as on the normal side, because the scapula is not fixed 
and the deltoid works at a disadvantage. Victved from behind the deformity is char- 
acteristic. The vertebral border of the scapula stands out prominently and the hand 
can be pushed between this bone and the thorax — “ winged scapula ”. On raising 
the arm from the side, there is difficulty in attaining the horizontal position, but the 
winging of the scapula is less apparent 

The nen’e may be damaged by carrying heavy weights on the shoulder, by falls 
or blows on the shoulder, and by continued muscular effort with the raised arm. 
The nerve may be injured alone in gunshot wounds, but as a rule it Is associated 
w’ith lesions of the brachial ple.xus. In addition, a serratus anterior palsy may develop 
suddenly in an otherwise healthy person after exposure to cold, or as part of a rare 
reaction to the administration of serum or antitoxin. In such neuritlc cases and in 
the cases caused "by compression, severe neuralgic pains in the neck precede the 
onset of paralysis. Recovery is always very' slow and the defect may be permanent. 

BRACHIAL PLEXUS 

The brachial plexus may be Injured by stabs in the neck, by penetrating missUcs, 
by dislocation of the shoulder or fracture of the clavicle, or by pressure of a tumour, 
aneurysm or cervical rib. Further, the nerves may be tom oy forcible dragging on 
the arm in accidents or during delivery. In most cases the lesion is partial ana the 
symptoms conform in the main to one of the following types : 

upper pUxui parafysis (Erb’s pal ^). — This results from an injury to the fifth and 
sixth cervical roots. The muscles paralysed are : biceps, deltoid, brachialis, brachio- 
radialis (supinator longus), supraspinatus, Infraspinatus, rbomboideus, subscapularis, 
clavicular portion of pectoralis major, serratus anterior, latissimus dorsi, teres nujor. 
The arm cannot be flexed at the elbow (flexors of forearm), nor raised and abducted 
(deltoid). The movements of the wrist and fingers are not impaired- Adduction of 
the arm is weak (pectoralis major), and rotation b feeble or absent (spinati). On 
attempting to oppose the shoulders, the scapula on the affected side passes farther 
from the middle line (thomboideus). The hand of the affected side cannot be placed 
on the buttock of the sound side ^latissimus dorsi). 

The reaction of degeneration is often complete in the deltoid and flexors of the 
forearm and nearly so in the spinati. It is usually incomplete in the other muscles. 
Sensation is diminished or lost along the outer border of the whole limb immediately 
after the injury, but improvement sets in rapidly. For some time tlie patient experi- 
ences pins and needles and burning sensations in the affected ar^, which last longest 
in the thumb and index Anger. The biceps refloc is lost. 

Lower plexus paralysis (Klumpke^s ^l ^). — This results from a lesion of the eighth 
cervical and first dorsal roots, or of the common trunk of the median and lUnar 
nerves. The intrinsic muscles of the hand and the flexors of the wrist and fingers 
are paralysed, and the inner border of the forearm and hand is anssthetic. When the 
roots are damaged sympathetic fibres may be implicated witli the production of 
myosb, narrowing of the palpebral aperture, cnophthalmos and alterations in sweating 
on the face, neck, arm and upper part of the chest on the affected side. 

Middle plexus paralysis . — This fonn of paralysb b a common result of gunshot 
injuries of me plexus. It affects the mu^es supplied by the radbl and axillary nerves 
— posterior cord. As the nerve to the latbsimus dorsi arbes from the same cord. 
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this muscle is often paralj'sed as well. In addition to these simple types, more compli- 
cated paralj-ses occur, in which rarious ;Kuts of the plexus are injured together. 

Paralysis of the medial cord of the plexus . — ^Atrophy is confined to the intrinsic 
hand muscles, and the sensory loss is confined to the Imd. 

Incomplete lesions of the brachial plexus show a remarkable tendency to spon- 
taneous recovery. In many cases recovery is complete in 6 months to 2 years, in 
others it is partial, and some muscles remain paralysed. 

THE RADIAL NERVE 

Owing to its long course, its position in relation to the humerus, and its peculiar 
\'ulncrability to compression, paralj’sis of the radial nerve is one of the commonest 
peripheral nerve palsies ; although it b a mixed neiv’e, containing sensory, motor 
and vasomotor fibres, the symptoms of an mjury are almost entirely motor. In the 
upper arm the nerve supplies the triceps and the anconeus, in the forearm the supin- 
ators, the extensors of wrbt and fingers, and the extensors and long abductor of 
the thumb. 

Injury to the nerve b followed by dropping of the wrist and fingers. The wrist 
and the first phalanges are flexed. The flexion b limp and easily reducible. 

When the lesion b in the axilla the whole of the triceps b paralysed, and extension 
at the elbow b lost. Occasionally in wounds of the posterior aspect of the arm the 
nerves to the triceps are injured, whiUt the main trunk escapes. The patient is then 
able to e.xtend the arm powerfully by means of the anconeus, but if he b made to 
raise tlie elbow as high as possible tvith hb Angers on the point of the shoulder, 
extension of the bent forearm is impossible. 

In most cases the ner>*e is injure in the middle third of the arm and the triceps 
escaoes, but the brachio-radialb and all the extensor muscles in the forearm are 
paraip^. Partial parah'ses, such as arc seen in lesions of the median and ulnar 
nerves, are very rare. The brachio-radialis b not a supinator. Its action is to flex 
the forearm, whilst tlie hand is in a position intermediate between pronation and 
supination. Paralysis of this muscle is deteaed by the absence of contraction when 
the pronated forearm b flexed against resbtance. Owing to paralysis of the supinator 
supination is abolished. During the movement of flexion of the forearm the biceps 
acts as a supinator, and during extension the external rotators of the shoulder corre- 
spond, though feebly. 

Pa^ysb of the extensors of the carpus aboibhes both extension and lateral move- 
ment at the wrist. The flexors of the carpus play no part in lateral movements. 
The extensors of the fingers extend the first phalanges only. Extension at the dbtal 
joints is carried out by the lumbricab and interossei. Paralysb of the extensors and 
long abductor of the thumb renders abduction of the thumb and extension of the 
plialanges impossible. On attempting to abduct the thumb, it passes no farther than 
the radial border of the hand. In some cases, the second phalanx of the thumb can 
be feebly extended by the muscles of the thenar eminence. 

Many muscles not suppUed by the radial nerve work at a dbadvantage when the 
extensors arc paralysed. These defects must not be mbtaken for signs of injuiy to 
other nerves. Giving to the flexed position of the hand the grasp is feeble, but if the 
wrist b extended passively the grasp b impro^d. The patient c ann ot make a fist 
properly, as the thumb does not oppose the index finger and the fingers cannot be 
flexed into the palm, until the thumb has been moved aside by the sound hand. 
The movements of the interossei in abducting and adducting the fingers are abo 
feeble while the wrist is flexed, but are much stronger when the hand b resting flat on a 
table \sith the wrist and fingers extended. The complete reaction of degeneration is 
often found in all the par^ysed muscles from the onset. Atrophy becomes obvious 
in a month or two. It extent and severity pve important evidence for prognosb. 

50 
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Sensory dislurhances. — Subjective symptoms are rare. In a few cases, pancsthesi® 
are felt on the posterior aspect of the forearm and on the dorsal aspect of the thumb. 
They are of brief duration, and are commoner with partial than with complete lesions. 
Causalgia is almost never seen in lesions of this nerve. Sensibility to light touch, 
superfidai pain and tempcratuie is impdttd over a small area on the radial border 
of the hand, including the proximal joints of the thumb and the first two fingers. 
The defect is often very slight, and is only discovered on veiy careful ocamination. 
Deep sensibility is rarely affected. Considering the extensive distribution of the 
superficial branch of the radial nerve, it is rather surprising that the sensory disturb- 
ances are so slight, when the nerve is injured above tne origin of this branch. 

As a rule, the brachio-radialis recovers first, then the extensors of the wrist, then 
the extensors of the middle, ring, little and index fingers in this order, and the ex- 
tensors and abductors of the thumb last of all. On palpation of the muscles during 
attempted extension, contractions can be felt before any movement is produced. 
Other signs of impending recovery are the disappearance of automatic pronation and 
of the fiail-Uke drop of the hand, also diminution of automatic fiexion of the fingers 
after passive extension. Recovery of movement is complete when the patient is able 
to extend the tvrist and all the fingers simultaneously or separately. After this becomes 
possible, restoration of power is rapid. 

THE MEDIAN NERVE 

Wiilst the clinical individuality of the radial nerve b shown in the preponderance 
of motor smptoms and in the uniform completeness of the paralysis that follows 
an injury, that of the median is seen in the frequency of partial and especially of painful 
lesions. Isolated palsy of thb nerv*e Is infrequent except as a result of gunshot wounds 
and other injuries. 

Total Paralysis.— The muscles paralysed are the pronators, the radbl flexor 
of the wrist, the flexors of the fingers except the ulnar half of the deep flexor, most 
of the muscles of the thenar emineace (oproneos, abductor brevis and outer head of 
the flexor brevb poUicis) and the two radial lumbricab. Stated briefly the symp- 
toms are : inabUI^ to flex the phalanges of the index finger and the second phalanx 
of the thumb; difficulty ia flexing Ac phalanges of the middle foger; dcfecti'’e 
opposition of the thumb. The appearance of Ac hand in total lesions is fairly con- 
stant. The hand inclines to the ulnar side, Ae index and middle fingers are more 
extended than is normal, and the thumb lies on a level wi A the fingers — Ae ape-hand. 

Pronation is incomplete and defective. The patient tries to overcome the defect 
by rotating the whole limb at Ac shoulder. Paralysis of Ae flexors of the wrist is 
seen when an attempt is made to flex against resistance. The tendon of the ulnar 
flexor alone stands out, and the band is drawn towards Ae ulnar side. Even at rest, 
the flexor tendons are more prominent on Ac sound Aan on Ae affected side. 

Flexion of the fingers is good in Ae t\%x> ulnar fingers, Aough weaker Aan normal. 
The mdex cannot be flexed at all, and Ac third finger only incompletely. Flexion 
at the proximal joint b usually good io all Ae fingers mcluAng Ae index, and fiexion 
at this joint wiA extension at the last two joints is usually well done by the interossei 
and lumbricab. If Ae proximal phalanx of Ae Aumb b immobilbed, it will be seen 
Aat flexion of Ae terminal phalanx b aboUshed, owing to paraljsis of the flexor 
longus pollieis. 

Paralysis of Ae thenar muscles renders opposition and abduction of the Aumb 
defective. By means of Ae adductor Ae thumb can be drawn into Ae palm, but as 
the radial fingers cannot be flexed nor the Aumb opposed, it is impossible to place 
the tip of the thumb on the tips of the fingers. Atrophy of the muscles becomes 
obvious m a few weeks. The outer part of Ae Aenar eminence b flattened, and Ae 
bulk of Ae muscles arising from the internal condyle b greatly diminished. 
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Sertsory disturbances.— In almost every case there is complete anssthesia to all 
fonns of sensation in the two terminal pJialanges of the index and middle fingers. 
The skin outside this area may be unaffected even in complete lesions, but in most 
cases sensibility is diminished in the terminal phalanx of the thumb, and to a less 
extent over the remainder of the radial half of the palm, including the radial side of 
the ring finger. The stereognostic sense is lost in the outer &gers. This defect, 
together mth the loss of power, renders the thumb and index finger useless, and makes 
paralysis of the median the most serious single nerve lesion of the upper Umb. 

Vasomotor and trophic changes . — In many cases the skin in the distribution of the 
median nerve is red, dry and chapped, and the nails white or purple, and atrophy 
Occurs in the pulp of the affected fingers. 

Recovery is slow and is rarely complete. Sensation begins to return before power, 
but the stcreognostic sense is often defective, long after movement in the fingers has 
returned. The pronator and the flexors of the wrist recover first, then the flexors of 
the thumb and middle finger. Fle.xion of the index finger and opposition of the thumb, 
if it is regained at all, remains defective for several years. In searching for signs of 
recovery, care must be taken lest some “ trick-movement ”, due to contractions of 
healthy muscles, is misconstrued. For example, when told to flex the terminal 
phalanx of the thumb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of flexion, 
which may be mistaken for true active flexion. Recovery is complete when the 
patient is able to make a good fist with the fingers flexed well into the palm, and 
the thumb pressed firmly upon the dorsal aspect of the second phalanx of ^e middle 
finger. 

Partwl Lesions. — Partial paralysis of the median nerve is much commoner than 
the complete foim. 

Motor symptoms.— ‘Plcjlon of the index finger and opposition of the thumb are 
most impairea. The flexors of the middle finger and of the terminal phalanx of the 
thumb may suffer also, but to a less degree, whilst the pronators and the flexors of 
the wrist often escape entirely. 

Sensory symptoms.— Apart from the painfiil lesions to be mentioned later, sensory 
troubles are usually slight in partial lesions. Anssthesia is rare, but sensibility to all 
forms may be dimmished In the areas mentioned under complete lesions. 

Vasomotor symptoms . — ^The skin is often cyanosed in the distribution of the injured 
nerve, and it may perspire more freely than in healthy parts. These changes are more 
distinct when the paralysis is complicated by a vascular lesion. 

Recovery is naturally more rapid than in complete lesions. The order in which 
the muscles recover and the tests for complete return of function have been mentioned 
above. 

Painful Lesions of the Median Nerve. — Causalgia , — In many cases the most 
prominent symptom of injury causing an incomplete lesion of the median nerve is 
pain. It comes on about a month after the injury, at first as tingling or pricking in 
the finger-tips and palm, later as a constant severe smarting, Egging or burning 
pain — hence the name causalgia. Added to the constant pain, which never ceases day 
or night, paroxysms occur, in which the pain increases suddenly in intensity. The 
application of cold water gives temporary relief, and patients often w’ear bandages 
or gloves which they keep constantly moistened. The pain is greatly aggravated by 
emotional influences. 

Vasomotor changes are a feature of thb type. In many cases perspiration is dimin- 
ished over the radial half of the palm, and skin becomes dry and scaly. In others, 
perspiration is increased over the median area. 

Motor disturbances are ahvays present, but are usually slight, the weakness affecting 
mainly the flexom of the index finger and the thenar muscles. 

In severe cases the limb is held flexed at the elbow and wrist, with the band 
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constantly raised and the fingers cxtuwled or hyper-estended. The whole hand 
atrophies, and irreducible ankylosis occurs with tlie limb in this position. The skin 
of tlic hand is thin and dry. Tire fingers taper, and tlie nails arc long, brittle, black- 
ened and striated longitudinally. The pain reaches its acme 4 or S months after the 
injury, and then slowly declines, but the limb remains useless. Even in slighter cases, 
without much deformitj', recovery of function is cJrtrcmely slow’, and is rarely complete. 
The condition is often much improved by early operation and neurolysis of the 
nerve, or relief may be gained by sympathectomy. 

The Caepai. TuNim. Syndrome.— The median nerve may be compressed at the 
v-Tist as it passes through its tunnel in the transverse carpal ligament The condition 
is common in middle life in women engaged in housework, laundry^vork and other 
manual labour, and also at an earlier age in women who have young children. The 
cluef complaint is of pain or numbness in the middle three tagers but frequently 
discomfort is complained of also in the forearm, and this occurs particularly at night. 
Pressure at the carpal tunnel is tims one of the causes of acroparasthesia. In the 
more severe cases wasting of the upper part of the thenar eminence may be observed 
and some sensory impairment may be found over the affected finccre. At operation 
the median nerve is found compressed in its tunnel and swollen mr a short distance 
proximal to its entry into the carpal ligament Opening up the tunnel relieves the 
symptoms. In occasional cases some wealuiess of the fingers results in consequence 
of the failure of the weakened carpal ligament to retain the flexor tendons in their 
normal position. 


THE ULNAR NERVE 

This nerve supplies the ulnar flexor of the wrist, the ulnar half of the deep flexor 
of the fingers, the muscles of tlic bypothenar eminence, the interossei, the rivo inner 
iumbricaU and the adductor and inner head of the short flexor of the thumb. Its 
sensory area is the ulnar border of the hand, the little finger and the inner half of the 
ring finger. 

Total Paralysis. — Paralysis of thtjUxor carpi ulnaris may be detected by pal- 
pating the tendons when the wrists are flexed against resbtancc. The limpness on 
the affected side contrasts strongly with the finnness on the sound side. Lateral 
movements of the band are unaffected, as these arc carried out by the extensors. 

Paralysis of the ulnar portion of the flexor pro/undut digitorum. In making a fist, 
flexion of the index finger is perfect and that of the middle finger good, whilst in the 
ting and Utile finger it is absent or very feeble. This weakness is bwt seen when 
flexion is attempted with the index and middle fingers extended. Even when the 
fingers can be flexed by the action of the flexor sublimis, the power of resisting passive 
extension is completely lost in the terminal phabnx of the two ulnar fingers. Paralysis 
of the hypaihenar muscles abolishes Uccrel movements of the Uttle finger, and dunin- 
iahes the poner of flexion at the proximal joint Paralysis of the interossei and of 
the inner t^vo lumbncals leads to the producrion of the “ claw-hand 

The action of these muscles is to flex the fingers at the proximal joints with the 
distal joints extended. In the “ ctaw'-hand ” the posture of the fingers is just the 
opposite of this, namely, extension at the proxinm joint with flexion of the distal 
joints. Although all the interossei are paralysed, the defect is seen only in the ubar 
fingers, as the radial lumbncals supplira by the median arc still healthy. It is pro- 
duced by the action of the long extensors, which being now unopposed, over-extend 
the proximal joints, and by the flexor eubliniis whidi flexes the second joint and 
draws the dbtal joint down with it The dawtag of the fingers b greatly accentuated 
when the nerve u paralysed below the point of origin of the fibres to the long flexors 
of the fingers. Other features of the “ ulnar hand ” are atrophy of the interossei 
and of the bypothenar eminence, and persistent abduction of the little and ring fingers. 
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The movements of abduction and adduction are lost in the inner two fingers, and 
often in the middle finger. Further, these fingers cannot be flexed at the distal joint, 
whilst the proximal joints are extended. 

Paralysis of the adductor pollieis and of the inner head of the flexor brevis pollicis 
produces peculiar disturbances in prehensile movements. If the patient is asked to 
grasp a folded paper between his thumb and mdex finger, and to resist efforts to 
remove it by pulling, it will be found that this movement, which is normally very 
powerful, is grossly defective. He cannot grasp the object beneath the thumb with 
the second phalanx extended ; but presses the tip of the flexed thumb against the 
outer margin of the index finger. 

Sensory disturbances , — In compile lesions, all forms of sensation are abolished 
in the little finger, and along the ulnar border of the hand. Beyond this there is 
usually diminished sensibility on the ulnar side of the ring finger, and over a narrow 
area towards the centre of Ae hand on both aspects. Spontaneous pains are rare, 
and vasomotor changes are usually sligbL 

Partial Paralysis. — In partial lesions the same symptoms are found in a less 
degree. The small muscles of the hand suffer roost. Clawing may be slight or 
absent. Neuralgic pains may be felt in the distribution of the ulnar nerve; but 
causalgia is never seen in lesions of this nerve alone. 

"Recovery of sensation is usually complete before movement is regained. The 
flexor carpi ulnaris recovers first, then the long flexors of the fingers and last the 
small muscles of the hand. In these recovery is extremely slow. When recovery of 
movement is complete the patient can abduct and adduct the middle finger wiA the 
palm fiat on a table, and he can also scratdi the table with the nail of the little finger 
without moving his wrist. 


THE MDSCOLO-CUTANEOUS NERVE 

This is rarely affected alone, but is often implicated with the brachial plexus. 
It supplies the biceps, coraco-brachialis and brachialb. Flexion of the forearm can 
still be carried out by the brachio-radiahs; but the power oSnexiDa is greatly dimin- 
ished. Sensation may be diminished or lost along the radial border of the forearm. 


THE AXILLARY NERVE 

This nerve supplies the deltoid and teres minor, and the skin over the deltoid. 
It may be injured alone in injuries of the shoulder and by pressure of a crutch. The 
chief symptom is paralysis of the deltoid mth almost complete inability to raise the 
arm. 

In war injuries lesions of the nerves of the lower limb are very frequent ; but 
in civil practice, apart from sdafica and foot-drop, local lesions of these nerves are 
uncommon- 


THE LUBIBO-SACRAL PLEXUS 

The lumbar plexus may be damaged by abdominal tumours, and its roots by new- 
growth or other disease of the vertebra. In a certain number of cases signs of jnflam- 
mation of the lumbar plexus are found in association with sciatica or neuritis of the 
sacral plexus. 

The sacral plexus may be damaged by growths or inflammation in the pelvis, by 
compression during parturition, and by penetrating missiles. It is also often tlic 
scat of spontaneous neuritis. 
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FEMORAL NERVE (L{. Lj, L^) 

This is the largest branch of the lumbar plexus. It supplies the Uiacus, pectineus, 
sartorius and quadriceps femoris. It may be injured alone by fractures of the pelvis 
or of the femur, by dislocations of the hip, or by implication in wounds, psoas 
abscesses or new-growths. 

The most prominent symptoms are loss of power to extend the knee, loss of the 
knee-jerk, \\asting of the quadriceps and sensory disturbances over the anterior 
surface of the thigh and inner surface of the leg. The psoas always escapes, unless 
the plexus itself is also damaged ; but flexion at the hip may be imperfect through 
paralysis of the iliacus. Owing to the rapid dbpersion of the branches in the thigh, 
wounds in this part often cause partial lesions. In these the nerve to the quadriceps 
IS most often injured. The resulting paralysis causes serious disability in walking 
as the knee gives way at every step, especially in going down stairs, and lameness 
lasts for a long time after return of rnluntaiy moveraenL 

OBTURATOR NERVE (L,. Lj, lJ 

This nerr’e is rarely damaged alone. It supplies the three adductor muscles, the 
obturator extemus and the gracilis. The symptoms are weakness of adduction and 
internal rotation at the hip. 

LATERAL FEMORAL CUTANEOUS NERVE (L^, L,) 

This nerve supplies an area of skin on the antero-lateral aspect of the thigh. 
As a result of injury, but more often without obvious cause, the skin in the territory 
of this nerve may show peculiar sensory disturbances, which have been described 
under the name of meralpa porasihetka. Most cases occur in men. In women U 
U usually associated with pregnancy. The nerve is tender on pressure at the point 
where it passes from under Poupart’s ligament, and neuralgic pain or numbness and 
tingling is felt in the skin, which may be slightly insensitive on objective examination 
or extremely hyperastlietic, so that the slightest touch causes pain. The symptoms, 
which axe alwaj-s unilateral, are made worse by walking, and may cause serious 
incapacity by their persistence and severity. In severe cases the nerve should be 
excised. 

THE SCIATIC NERVE (l,, Lj, Sj, Sj, S,) 

This supplies the flexors of the leg and all ti»e muscles below the knee. It may be 
involved in pelric new-grorvths, or injured by fractures of the pelvis or femur. Next 
to the radial and ulnar it suffers in gunshot wounds more often than any other nerve. 

Total Paralyse. — ^Thc foot drops, and the toes point downwards. Walking is 
possible, but the patient cannot stand on the heel or toes of the paralysed foot. The 
knee is raised high, but the steppage is not so marked in total lesions as when tbc 
common peroneal alone is paralysed. AU movement below the knee is abolished. 
When the wound is in the buttocks, flexion of the knee is very weak. The foot 
becomes cedematous if allow'ed to hang down. Sweating is often absent on the sole 
and dorsum of the foot, but is normal on the inner side of the foot, which is supplied 
by the femoral. The skin is dry and thin, and may be scaly. Hyperkeratosis of the 
sole is common. Subjective sensibility is rarely affected. The skin is completely 
anesthetic over the entire foot, except the inner border of the sole and around the 
internal malleolus. The anesthesia extends upwards on the postero-extemal aspect 
of the calf in its lower two-thirds, embracing the tendo Achillis and external malleolus. 
Beyond this area of complete anasthesia there is a wide zone in which sensibility is 
diminished. The sense of position and pasuve movement is abolished in the foot 
and toes. The knee-jerk is present. The ankle-jerk is alwaj’s lost. 
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Partial Paralysis. — In wounds of the sciatic ner\-e it often happens that the 
fibres of the common peroneal alone are wounded, since the sciatic trunk often divides 
into the tiblal and common peroneal branches as Wgh as the great sciatic notch. The 
sjTnptoms are described below under paralysis of these nerves. In other cases, the 
fibres of the tibial nerve are damaged either alone, or with some of the fibres of the 
common peroneal. In this case the outstanding clinical features are paralysis of the 
muscles of the calf and foot, anesthesia of the sole and, with incomplete lesions, pain 
similar to that described in partial lesions of the median nerve. 

COMMON PERONEAL NERVE 

This nerve may be injured as it winds round the fibula by wounds or fractures 
or by compression of a tight bandage. The paralysis is usually severe, all the muscles 
being equally affected. The foot is dropped and inverted, and the toes are slightly 
flexed. Dorsiflexion of the foot, extension of the proximal phalanges of the toes 
and abduction of the foot are impossible. The patient can walk, and he can stand on 
tiptoe, but he cannot run, and walking is made difficult by the foot-drop. Subjective 
sensory disturbances are usually absent. The skin is anssthetic over a narrow band 
which extends from the outer surface of the leg in its middle third, downwards beside 
the outer border of the tibia, and along the nuddle of the dorsal aspect of the foot 
as far as the base of the toes. For an inch or so, on both sides of this band, the sensi- 
bility of the skin is diminished. The knee-jerk and ankle-jerk arc present. The 
plantar response is alis*ays flexor. Vasomotor changes are slight, and trophic changes 
are absent. 


TIBIAL NERVE 

This nerve is rarely injured alone. It supplies the popliteus, the calf muscles, 
the flexors of the toes and the intrinsic muscles of the foot. When it is paralysed, the 
patient is uruble to stand on tiptoe, or to extend or invert the ankle, or to flex his 
toes. Paralysis of the interossei leads to a claw-like deformi^ of the foot, associated 
with lowering of the heel and raising of the metatarsus — talipes calcaneo-valgus. 
The calf muscles are flabby and the aidde-jerk b abolbhed. Sensation is lost on the 
sole, except along its irmer border, on the outer border of the foot and on the plantar 
surface of the toes. Causalgia, similar to that in paralysis of the median, b very often 
present. 

The dbtal portion of the tibial nerve may be injured by a penetrating missile or 
a deep wound in the calf. Movements of the ankle are unaffected and anaesthesia 
b confined to the sole of the foot and heel, or merely to its inner half. The paralysb 
of the intrinsic muscles of the foot may escape detection, and the lesion may easily 
be overlootecf, especialTy when the nerve b Injured below the origin of branches 
supplying the flexor longus halluris and the flexor loiigus digltonim. The symptoms 
then arc pain in the sole of the foot, anassthesia on the sole and paralysb of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the nature 
and degree of the lesion. During the long period which elapses between the onset 
of paralysb and the first signs of recovery, even in cases of simple physiological inter- 
ruption of the nerves, every effort must be made to prevent degeneration of the 
muscles, to keep the circulation of the limb active, and to prevent the occurrence of 
contractures and deformities. Massage, movements, electrotherapy and suitable 
appliances all have their uses. With regard to operative treatment, it must be remem- 
bered that more than half the cases of nerve injuries undergo spontaneous cure. It 
is advbable, therefore, to wait 3 or 4 months before an operation b undertaken. 
If, at the end of thb time, the wound b soundly healed and all signs of sepsb have 
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disappeared, and if, as a result of repeated examinations, no sign of recovery has 
been detected, no harm can be done by exposing the nerve. If it is found to be 
divided completely, the ends should be ** freshened *’ and sutured end to end. If 
the nerve is notched laterally, the edges of the notch should be pared and sutured, 
care being taken to preserve the brtd^ of uninjured tissue. Sometimes the nerve 
at the site of the lesion appears as a fibrous, flattened band between two swellings 
on the nerve. In most of such cases the nerve is completely divided, and the condition 
cnik for resection of this fibrous tissue and end-to*cnd suture. Another common 
finding, when the nerve is exposed, is a nodule or cicatricial swelling in the course 
of a nerve which has maintained its continuity. In these cases the continuity of the 
nerve should not be interrupted. It should be freed from adhesions, and indsed in 
the long axis of tlic stvelling. Operations which involve grafting of nerves have met 
with little success. For an account of the advances in the tedmique of the surreal 
treatment of nerve injuries which have been made as a result of experience gained 
in the Wars of 1914-1918 and 1939-1945, spedal treatises must be consulted. 

The treatment of painful forms of nerve lesions is extremely difficult. In severe 
cases external applications and internal medication entirely fail. Simple freeing of 
the nerve sometimes gives relief. Where this fails, it may be advisable to practise 
complete division followed by immediate suture. In other instances sympathectomy, 
by excision of the stellate ganglion in the case of the upper limb and of fivo or more 
of the lumbar sympathetic ganglia in the case of the lower limb, may give lasting 
relief. 


INTERSTITIAL NEURITIS 

Synonym. — Neuro-fibrositis. 

Dcflaitlon.~*A painful malady which commonly attacks the large nerve plexuses 
or nerve trunks but which may affect any peripheral nerve, and is believed to be due 
to inflammation of the interstitial connective tissues which surround and bind together 
the nerve fibres into the nerve trunks. 

Etiology. — It is in general a malady of rmddle life, being unknown in childhood 
and uncommon in old age. It is often assodated with other forms of fibrositis and 
espedally with arthritis, e.g. the brachial nerves being affected in some cases of arthritis 
of the shoulder and the sdatic nerve in certain cases of arthritis of the hip. Injuty 
involving stretching, bruising or wounding of a nerve trunk may produce it, but it 
is necessary to bear in mind that pain following an injury, even after a long interval, 
may be the result of the rupture of an intervertebral disk which has been injured at 
the same time. Gout, diabetes and chronic nephritis are well known dinical associa- 
tions of interstitial neuritis. 

Symptoms. — ^Tbese are those of irritation of the nerve fibres. Pain is usually 
the outstanding feature. It radiates in the area of distribution of the affected nerve, 
« of a dull, ach/ng dtscseter, with acute exacetbathits and is often very hng-hstiag 
and earing to the patient. The affected nerve is tender to pressure and stretching. 
Subjective peripheral sensations, such as tingling, burning or numbness, are usual 
and are often the first symptoms. There a marked hypotonus of the musdes of the 
affected limb, followed by a degree of general ^vasting, not confined to the muscles 
supplied by the affected nerve, but resembling arthritic muscular atrophy. Fibrillation 
sometimes occurs and cramps arc common. The deep reflexes of the Hrab are 
increased. Trophic and vasomotor changes are not infrequent. 

Diagnosis. — ^There is often considerable difficulty in the diagnosis of interstitial 
neuritis on account of the almost identical dinical picture which may occur in the 
early stages of pressure upon nerve roots or nerves by tumours, or as a consequence 
of tlie irritation of one or more nerve roots by the extruded nucleus of a ruptured 
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intervertebral disk. 'Dse spedal problems of the sdatic nerve are discussed under 
the heading of sciatica, but the following points are of ^’aIue in distinguishing in 
general between interstitial neuritis and the effects of pressure on nerves. With 
pressure lesions the pain is rarely so severe as that of interstitial neuritis, tenderness 
on pressure of the nerve trunks is absent and signs of loss of function — paralysis and 
sensory loss — come on early. The most careful search should be made in every case 
for any possible cause of local pressure, such as primary and secondary neoplasms, 
vertebral and spinal tumours and spinal caries. To make a diagnosis of interstitial 
neuritis in the presence of a mammary or other carcinoma, or after Its removal, is 
to advocate the highly improbable, whatever the symptoms may be. 

Treatment. — ^The details of treatment vary according to the site of the nerve or 
nerves affected, but the general principles are to secure rest and to avoid all those 
thin^ which excite or increase the pain. In most cases ivarmth in all forms has a 
beneficial and comforting effect ; the part should be kept warmly clad, but if spedal 
applications, such, as radiant heat or infra-red ra 3 rs, excite pain they should not be 
persisted wth. Salicylates and all the analgesics of the coal-tar series are valuable 
aids. In the acute stage, morphine preparations may be required to obtain sleep for 
the patient, but later, combinations of aspirin with barbiturate hypnotics suffice. 


CERVICO-OCCIPITAI. NEURITIS 

This condition, which is by no means rare, is characterised by pain in the upper 
part of one side of the neck, radiating over the branches of the upper cervical plexus, 
the great auricular being the most common, and the supra-stemal, supra-cladcular 
and supra-acromial branches less common seats for the pain. The hbrositis not 
infrequently co-involves the fibrous structures in the region of the articular and 
transverse processes, giving rise to pain and stiffness of the neck on movement. 
\Vhen the pain is conhned to the great occipital distribution alcohol injection is 
sometimes most efficacious. 


BRACHIAL NEURITIS 

Two varieties of neuritis affect the brachial plexus and its branches, namely, a 
paralytic variety and a non-paralytic, the latter being one of the forms of interstitial 
neuritis. 


PARALYrre BRACHtAZ. NEURITIS 

This variety, rare before 1939, has been common in England during recent years, 
and occurred not infrequently in the armies abroad. The cause of the condition is 
unknown, but the course of the malady resembles that of an infective disease, and in 
many cases the onset of the neuritis has occurred while the patients were in hospital 
sufferir^ from an infectious illness of the respiratory or alimentary system. 

Symptoms. — Severe pain in the shoulder or side of the neck, radiating do%vn the 
arm is usually the first symptom, but in a few cases no significant pain occurs. In 
the more severe cases general malaise accompanies the onset. After a few days paralysis 
is noticed, affecting, as a rule, some of the more proximal muscles iimervated from 
the brachial plexus. Paralysis of the serratus anterior, with consequent winging of 
the scapula, is especially frequent, and if the patient is in bed because of other symp- 
toms, this disability may escape notice until he is up and about again, and begins to 
use the arm of the affected, side. If the paralysis affects the muscles of the upper 
arm, wasting is soon evident. All the tendon-jerks of the affected arm or of both 
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arms may be abolished. Tenderness is present over the brachial plexus and may 
persist for several weeks. Sensory loss is, as a rule, slight or absent The cerebro- 
spinal fluid is usually normal. 

DiiTerential Diagnosis. — This malady, as a rule, only requires to be known 
about to be recognised, but in subjects of military age or younger the diamosis has 
to be made from poliomyelitis. In the latter, the onset is more abrupt and in adults 
is accompanied by a greater degree of malaise and fever, stillness of the neck is usual 
and Kemig’s sign may be present ; the cerebrospinal fluid contains a considerable 
excess of lymphocytes, followed by a gradual rise of protein during the weeks succeed- 
ing the onset of the paralysis. The paralysis tends to have a segmental distribution, 
■whereas in the case of brachial neuritis it has much more tendency to be limited to 
the muscles supplied by one or two individual nerves. 

Course and Prognosis. — In this variety of brachial neuritis the pain usually 
passes off within a few days and sensory loss, if any, is soon recovered from, but the 
outlook as regards recovery of the muscular paralysis is always doubtful, and if such 
occurs, it takes many montiis. 

Treatment. — The cause of the disease being unknown, treatment can only be 
on general principles. Analgesics are given for the relief of pain, and the affected 
limb is supported in such a position as to relax the paralysed muscles. Preparations 
of vitamin B are often exhibited, but it is doubtful whether they are of any value in 
aiding the recovery of the affected nerves in this disease. 

INTERSTITIAL BRACHIAL NEURITIS 

^tloIoCT.— This variety of brachial neuritis is somewhat uncommon, and is 
met with chiefly in patients over the age of 40. It often arises spontaneously, but is 
frequently associated with arthritis ia me shoulder or neck, and n may follow injury 
to the brachial plexus from any violence causing undue separation of the head and 
the shoulder. 

Symptoms. — Brachial neuritis of this variety has the general characters of inter- 
stitial neuritis. The pain, which Is often of abrupt onset, may be of great severity 
and may be at first reterred to the region of the plc-Mis itself, tlic back of the scapula, 
the aulla, the forearm or the hand, Wliatevcr its site, the pain is at first intermittent, 
but it soon becomes continuous and spreads over the whole upper limb. Tingling 
and numbness in the hand, and trophic changes in the skin and finger-nails are the 
rule. With minimal degrees of this form of brachial neuritis, tingling in the hand 
in the morning is a common symptom. 

Diagnosts. — It may be impossible to make tbe diagnosis from brachial pain due 
to protrusion of one of the intervertebral disks in the lower cervical region {vide 
infra). Other conditions likely to cause confusion are arthritis of the shoulder and 
cervical rib, but in neither of these conditions is there tenderness of the nerve truris 
or of the plexus. 

Treatment. — One of the great difficulties in this malady is that in the upright 
position the weight of tlie arm and shoulder carries the latter downwards, and so 
stretches the Inflamed plexus, adding greatly to the pain. The patient, therefore, 
should be kept in bed and in general on his back. Further, e%ery movement of the 
hand or arm tends to increase the pain, and splints which keep the arm in the abducted 
position and the shoulder raised so as to prevent tension upon the plexus are in- 
valuable. 

BRACHIAL PAIN DUE TO A PROTRUDING INTERVERTEBRAL DISK 

In a considerable number of cases brachial pain which would in the past have 
been diagnosed rvith confidence as due to brachial neuritis is, in fact, the result of 
irritation of one or more cervical nerve roots by a displaced intervertebral disk. 
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In such cases the onset of pain is usually sudden, and often follows forceful move- 
ment of the neck or prolonged strain on the cervical muscles with the head partidly 
rotated, as may occur in supporting a heavy -weight. 

The pain is usually described as being intense in severity, and is felt across the 
base of the neck and between the shoulder blades, and is usually worse on one side. 
It is aggravated by movement or jarring of the neck'or by straining. 

After a few days the cervical pain usually abates somewhat in severity but pain 
extends down the arm to the digits on one or other side of the hand. 

^Vhen examined, the patient is found to have considerable limitation of move- 
ment of the neck, and may show severe signs of a radicular lesion in the ann in the 
form of muscular wasting or w’eakness, sensory impairment and diminished reflexes. 
The root most commonly affected is the sixth cervical and the patient’s chief asm- 
plaint is of pain in the arm and pain, tingling and numbness in the index Anger and 
to a less degree in the thumb ; on examination some sensory impairment is found 
over the index finger and the triceps jerk Is diminished or lost, and, after a time, 
some diminution of the muscles of the forearm is apparent on comparison with the 
normal limb. 

Such cases usually recover gradually with symptomatic treatment but some stiff- 
ness of the neck may remain. Recovery can often be greatly accelerated by manipula- 
tion of the neck combined with axial traction, which should only be carried out by 
an expert in manipulative methods. 


CERVICAL RIBS 

Etiology.— The development of the ribs at the thoracic inlet depends on the 
mode of formation of the brachial plexus, for the nerves are large structures in the 
embrj'o at a time when the ribs are soft and pliable. When the plexus is " normal ", 
a well-formed first rib springs from the first dorsal vertebra. If, how'ever, the plexus 
is " post-fixed ”, that is, when the contribution to the plexus from the fourth and 
fifth cen'ical segments is small and the fibres from the first and second dorsal segments 
form a powerfol cord, this cord in rising over the first dorsal rib may compress and 
deform it to sudi an extent that it presents the characters of a rudimentary rib. On 
the other hand, and this is more frequent, when the plexus is pre-fixed, that is, when 
the contribution from the upper cervical segments is relatively large and that from 
the dorsal segments is small, a supemumera^ rib is allow’ed to develop from the 
seventh cervical vertebra. When this pre-fixation is pronounced, the seventh cervical 
rib is often very large and is easily felt in the nedr, and in these cases symptoms are 
usually absent. In a certain number of cases in which the abnormality is intermediate 
in degree, symptoms are caused by compression of the lower cord of the plexus as 
it passes over the supernumerary rib, or over the deformed first rib. This compression 
may be exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it with 
the first rib. 

But these abnormalities in the ribs only cause symptoms in some 10 per cent, of 
the cases in which they are present. Further, the symptoms are often unibteral 
with bilateral supemiimerary ribs, and the symptoms are often most prominent on 
the side of the smaller extra rib. Again, the onset of symptoms is usually delayed 
until adult life is reached. It is clear, therefore, that some contributory cause must 
come into play. This is found in the dropping of the shoulder girdle, wfuch is normal 
in adolescents, and is often excessive in persons whose muscular tone b low. In a 
child the clavicle rises boldly as it passes outwards. In a normal adult male the clavicle 
is almost horizontal, in women it droops riightly, and in those who develop symptoms 
of pressure on the nerves, the outer is usually dbtinctly lower tlian the inner end. 



1580 DISEASES OP THE NERVOUS SYSTEM 

In the latter, the lowest cord of the plexus is submitted to constant nibbinff against 
the extra rib which rises and falls during respiration, and it is comjjressed by any 
movement of the arm which depresses me shoulder girdle. Relief is obtained by 
raising the shoulders, and patients soon Icam to support the limb and to assume 
attitudes in which pressure on the nerves is relieved. 

Women suffer most often, the right arm being affected more often than the left. 
The onset is usually gradual, but occasionally it comes on suddenly after childbirth, 
or on lifting a heavy weight. 

Symptoms. — ^These may be sensory, motor or vasomotor, either singly or in 
combination. Subjective sensory disturbances are most frequent. They take the 
form of numbness and tingling or neural^c pains. Para»thesis are most often 
unilateral, and are frequently confined to the ulnar or to the radial side of the hand 
and fingers. It is rare for all the fingers to be affected. Pain, when present, is usually 
felt below the elbow. It Is often neuralgic, darting down the arm and again confining 
itself to one border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances arc usually slight or absent. They may be found 
over tlie ulnar or radial border of the distal portion of the limb in an indefinite area, 
which does not conform to the distribution cither of the ulnar or radial nerve. 

Muscular atrophy is not so frequent as subjective sensory disturbance. In the 
** median type", tvasting is confin^ at first to the abductor and opponens pollicis 
muscles, ana the outer part of the thenar eminence shows a remarkable reduction In 
size, which contrasts strongly with the inner part, which retains its normal bulk. In 
the "ulnar type", wasting appears first in we small muscles of the hand supplied 
by the ulnar nerve. In some cases all the muscles of the hand and, to a less degree, 
the flexors In the forearm show considerable wasting. The atropliy is frequently 
bilateral and symmetrical. 

Vasomotor disturbances are very common. The hands feel hot or cold, they may 
be oedematous or discoloured and the changes may suggest Raynaud’s disease. Pressure 
on the subclavian artery sometimes causes inequality of the pulse, and the pulse on 
the affected side may be obliterated by depression of the shoulder. ’The inequality 
dis^peais when the arm b raised. 

Diagnosis. — The presence of pain, pancsthesis or vasomotor disturbances in 
the upper limbs, or wasting in the muscles of the hands, should alwaj’s arouse the 
suspicion of supernumerary or rudimentary ribs. AVhen pain is the only symptom, 
its distribution along one border of the arm or hand, and the patient’s acajunt of 
the manner in which it may be increased or diminished by raising the shoulder girdle 
or performing movements which depress it, usually direct attention to the cause. 
Synuaelrical atrophy in the hands may suggest progressive muscular atrophy of spinal 
origin, but this diagnoris is usually rendered untenable by the association of sensory 
troubles or vasomotor phenomena, or by the findings on radiographic examination of 
the neck. For the differential diagnosis from syringomyelia, see p. 1547. Symptoms 
indistinguishable from those which commonly result from the presence of a cervical 
rib occur in a small number of patients in whom no cervical rib is present. In most 
cases of this kind, the patients have very sloping shoulders, and the symptoms are 
believed to be due to compression of the roots of the brachial plexus between the 
fibre-bundles of the scalenus anterior muscle. In other cases, either because of the 
lowness of the clavicle or because the first rib is unduly high, the subclavian artery is 
compressed bebveen these bvo bones, when the corresponding arm hangs down or 
when it is raised and abducted. Obliteration of the circulation causes a numbness in 
the hand and forearm, which comes and goes according to the posture of the arm. 
The numbness may become persistent because of thrombosis at the site of compression, 
and the patient may first come for advice -when this has occurred. Aneurj'sm is 
another occasional consequence of the damage to the artery. 

Treatment. — Pain may be relieved rest with the arms suitably supported. 
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Atrophy calls for operation to remove the offending rib. Pain is always relieved by 
operation, either immediately or after an interval of some months. The progress of 
atrophy is always retarded, and complete recovery may occur if an operation is under- 
taken early. 

ACROPARESTHESIA 

Definition. — ^AcropanEsthesia is the name given to a syndrome of uncomfortable 
tingling in the extremities without demonstrable sensory loss or other abnormal 
physical signs. 

Etiology. — It is unusual for all four limbs to be affected ; acroparesthesia in 
the arms is much commoner than that in the legs. In the arms it is almost limited 
to women, whereas in the legs it is much commoner in men. There seems to be an 
hereditary element in its causation. As first described it was associated with arthritis 
and it seems to be commoner in arthritic subjects, but both maladies occur in the 
same age group. In both sexes the condition usually comes on in middle life, but it 
also occurs in younger women during pregnancy. 

Symptoms. — The tingling may be present at all times, but it occurs above all 
during the night and wakens the sufferer from sleep ; some patients complain of 
the inability to sleep as much as of the discomfort. The tingling is in some way 
due to the use of the limbs during the day in vigorous work, or in continuous standing 
or car-driving, and if the patient rests throughout the day he or she is, as a rule, soon 
relieved of his nocturnal symptoms. Many of the patients are middle-aged women 
who have been compelled to do rigorous housework to which they have not been 
accustomed from ^outh. In general, svarroth aggra>*ate3 the tingling and the sufferer 
who U awakened m the night puts the affected lunbs outside the bedclothes. Is the 
less severe cases the s^ptoms are worst during the early part of the night and after 
a number of hours of broken sleep the patient is able to sleep irithout mrerruption 
for the rest of the night. In other cases the symptoms continue throughout the night 
and are still present m the morning ; then the hands rnay appear, or may feel, swollea, 
and the patients complain of awkwardness of the fingers, but impairment of postural 
or other sensarion can rarel;^ be demonstrated. 

The symptoms are subject to long remissions, but the liability to them is not 
often completely lost. 

Diagnosis. — ^There are no objective signs of nervous or vascular dliseasc. The 
most careful examination must be made to exclude such causes of partestheshe as 
sub-acute combined degeneration and early polyneuritis fe.g. diabetic or lead). If 
the tingling is limited to a part of the hand it may be aue to compression of the 
median nerve in the carpal tunnel, or to disturbance of the ulnar nerve, or to com- 
pression of a nerve root by an intervertebral disk. Slight wasting of muscles may 
give a clue to the presence of some organic disease. The state of the pulses in the 
affected limbs may suggest the presence of a vascular disturbance to which the 
symptoms are attributable. 

Treatment. — As has been stated, the tingling, as a rule, ceases if the patient 
does no work, but social circumstances rarely make continued leisure possible ; the 
patient may, however, be able to find more suitable employment or to make changes 
m his or her habits of work, or a holiday, partioilariy witfi sea-bathing, may initiate 
a remission. Sponging the affected limbs with cool water once or twice in the day 
and possibly at night gives considerable relief in most cases. The aimbination of 
aspirin gr. 10 with phenobarbitone or other hypnotic, taken at bedtime, enables the 
patient to sleep. 

SCIATICA 

The term “ sciatica ” is applied in a somewhat imprecise manner to conditions 
in which pain is experienced along the course and in the distribution of the sdaric 
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nerve that is to say, in the buttock, badt of the thigh, outer side and back of the leg 

and the outer border of the foot. It is important _at the outset to notice the Hmlta- 
tions of this distribution and, in particular, to notice that the sciatic nerve does not 
supply any structures on the front of the thigh, and so pain in that region or in the 
groin b not included in sciatica. 

Cases of sciatica as thus defined are common, and many of them have a prolonged 
course and other well-described features. Until recent years they were all confidently 
attributed to interstitial neuritis (sciatic neuritis) but it is now recognised that, while 
a number are probably due to this cause, many are the result of irritation of one of 
the roots of the great sciatic nerve by the extruded nucleus of a ruptured intervertebral 
disk, and others are cases of referred pain in the sciatic dbtribution. The differential 
diagnosis between these different varieties of sdatica b frequently a matter of great 
difficulty, and in fact in many cases it cannot as yet be made with confidence. 

SCIATICA DUE TO PROTRODINC INTERVERTEBRAL DISK 

Sciatica is the syndrome to which herniation of the nucleus pulposus of a lumbar 
intervertebral disk most commonly gives rise. 

Etiology. — ^Thc majority of cases give a hbtory of injury at, or shortly before, 
the onset of symptoms. The injury is commonly of the variety known as a strain 
of the back, due to sudden bending, the lifting of heavy weights or sudden movements 
of the back, as when striving to avoid a fall. Males are more commonly affected. 
In females, childbirth, especially with instrumental delivery, is an additional cause. 

Pathology.'-Formerly the condition under discussion was one recognised on 
laminectomy, and spoken of as endochondroma of the disk. Actually in the circum* 
stances enumerated above, the disk ruptures and its nucleus (nucleus pulposus) sub* 
sequently herniates into the vertebral canal. The commonest site 0 / such a lesion 
is in the lumbar spine, below the termination of the spinal cord, and the extruded 
mass causes irritation and corapression of one or more of the roots of the cauda 
equina. The disk most frequently ruptured b that between the fifth lumbar vertebra 
and the sacrum (fifth lumbar disk), and the spinal root affected is the first sacral. 
The fourth lumbar disk is also commonly ruptured and the third lumbar occasionally 
so. The rupture of higher lumbar intervertebral disks is infrequent. In each case 
the spinal root most affected is that emerging just below the site of the lesion, e.g, 
the fifth lumbar root when the fourth lumbar disk b ruptured and so on. Multiple 
ruptures ate not very uncommon. 

Symptoms. — The outstanding feature b pain. It begins in the small of the 
back either at the time of the injury or after an mterval of some hours, days or weeks. 
It may remain limited to the bac^, but in most cases it extends, after a variable interval, 
down the back of one tlugh, and then down into the leg and possibly into the foot, 
so that the clinical condition becomes one of “ sciatica ”. The exact distribution of 
the pain in the leg depends on which spinal root b affected {vide infra). The pain 
is severe and lananating, aggravated by stooping, by coughing and sneezing, and by 
turning in bed, and relieved by lying stiU. klexion of the extended leg at the Hp is 
always painful (Lcseguc’s sign), ana the patiemt adopts an attitude of partial flexion 
of the affected limb at the £iee and hip, which avoids tension on the scbtic nerve 
and its roots. 

The objective physical signs fall into two groups, n^ely, (1) those referable to 
the spine, and (2) those due to impainnent of function in the affected nerve-root or 
roots. The lumbar spine is flattened and is tilted at the site of the lesion ; the tilt 
is usually atvay from the side of the sdatic pain but may be towards it and in some 
cases the tilt alternates. Radiographic exanunation reveals the Battening of the lumbar 
curve and Ae tilting more clearly, and it may show a suggestive reduction of one 
intervertebral space but thb is not usuaL The nervous signs are in general those 
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of impairment of function of a single spinal root Most commonly the first sacral 
root is the one involved, and the signs wlucb develop are as follows : The anHe-jerk 
b abolished. The musdes of the calf and the pcronei become slighUy wasted, and the 
change in outline b apparent when the two legs are compared with the patient standing 
up or lying prone. The power of fiexion of the small toes is diminbhed. The glutei 
on the affected side are flattened. Sensation b impaired along the outer border of 
the foot and on the outer half of the sole, and the patient has a sensation of numbness 
or tingling in this area. The impairment of sensation may be a loss or weakening of 
pain appredation, and loss of tickle on the affected area of the sole, or a loss of light 
touch appredation, or a loss of sense of position of the small toe, or all of these com- 
bined. When the fourth lumbar dbk is ruptured and the fifth lumbar root b con- 
sequently most affected, the site of the worst pain b on the outer side of the leg and 
perhaps on the dorsum of the foot, wasting of the calf is less pronounced, and the 
ankle-jerk is more often diminished than at»tbhed ; an area of sensory loss for light 
touch or impairment of pin-prick appredation may be found on the outer side of the 
calf. In severe cases some disturbances may be found in the functions of the first 
sacral root as weli as in those of the fifth lumbar. With lesions of the higher lumbar 
disks the pain b maximal in the fourth or higher root distributions, and the knee-jerk 
may be diminbhed or lost 

It should be borne in mind that in a proportion of cases the nervous symptoms 
arc entirely irritative, and consequently objective signs due to impaired root function 
are lacking. Spinal signs are usually present, and ultimately some wasting appears, 
but in a number of su^ cases it b as yet impossible to make the differential diagnosb 
from sdatic pain due to other causes. 

Diagnosis.— When the diagnosb b in doubt special radiographic examination 
after injection of Myodti into the theca shoivs a filling defect in the Mvodii shadow, 
corresponding to the knuckle of cartilage indenting the theca. This method of 
investigation is not infallible, but in the present state of our knowledge its results 
should be taken as a practical guide. 

in almost every case the problem b to distingubh the symptoms of a ruptured 
inter\*ertebral disk from “ sdatica due to other causes. Most cases of sciatica in 
people under 40 years of age are due to ruptured discs. As age increases, other causes 
assert themselves more strongly, but in prople who are of athletic type, given to such 
forms of physical activity as gardening, horse-riding and golf, and who are free from 
arthritb, ruptured dbk b always a likely cause. If there is some history of injury or 
strain, if both the spinal and nen’ous groups of signs are present, and if the latter 
are limited to the distribution of a single root, there is little doubt about the diagnosb. 
In cases of sdatic neuritb, tenderness along the line of the sdatic truidc b pronounced, 
and pain and tenderness are seldom limited to the distribution of a single spinal root. 
In cases of referred sdatic pain, reflex changes, muscular wasting and objective 
sensory loss are absent. Very prolonged and, espedally, recurrent sdaticas arc mostly 
due to ruptured intervertebral disks. 

Course and Prognosis. — In the absence of operative treatment, the sjrmptoms 
usually subside gradually in the course of from 6 weeks to 6 months. In a very few 
cases they clear up more quickly, and in quite a number they persist in some degree 
for years, sometimes better and sometimes worse. The muscular wasting, though 
obvious, never becomes severe and there b never total paralysb of the affected 
nerve-root. 

Treatment. — It is not known how the structures within the vertebral canal adapt 
themselves but in most instances the pain subsides without operative removal of 
the protruding mass. It is to be presumed that the affected nerve root suffers the 
minimum of physical irritation when the patient tak^ up the posture which b for 
him least painful. In general, the patient should remain at rest in hb most comfort- 
able postUon and be given such pain-relievers of the nature of aspirin, veganin and 
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the like, as may be necessary, together wth sedatives if called for. In the most acute 
cases an injection of morphine, gr. J, or pethidine, lOO mg., may be necessary at night, 
but both these drugs should be used with great care because of the danger of addiction. 
Physiotherapy may be comforting after the acute phase has passed, but it is doubtful 
whether it has any curative effect. When the patient has been free from pain for a 
week, while still in bed, he may be allowed to sit up and very gradually begin to move 
about, but he should avoid doing anything which causes pain and he should rest 
when pain begins. If pain U recurrent when the patient has begun to move about, 
support of the lumbar spine bv a plaster jacket may give relief. 

Operation for the removal of the protruding portion of disc is advisable (1) if 
after 6 weeks or so the pain is not defimtely diminished, (2) if the sciatica is recurrent, 
(31 if the patient’s employment involves heavy work and much movement of the back. 
The operation is not a severe ordeal and most patients are walking again witldn 3 
weeks. In general the results are excellent, but in some cases some pain persists or 
returns, 

REFERRED SCIATIC PAIN 

In some cases of sciatic pain there are no manifestations of disease of the sciatic 
nerve itself, either in the way of impaired function or of tenderness, and the pain is 
believed to be a referred pain excited by disease of other structures within the nerve 
distribution of the spinal segments from ivhtch the sciatic nerve arises. Such pain is 
abolished by the cure of the primary disease or anresthclisalion of the structure which 
it affects. Conditions which may give rise to referred sdatic pain are arthritis in the 
hip joint, arthritis in the sacro-iliac joint, disease of the lower lumbar vertebras or 
of the sacrum, trauma of the gluteal musdes and lesions of the vertebral ligaments. 
It should be noted that malignant disease of the lower vertebral bones may cause 
severe referred sciatica at a time when no bony change Is reveded by radiography, 
and the occurrence of sciatic pain in a patient who has suffered from eardnoma is 
to be interpreted in the light of this knowledge. Elliott and Weddell have shown 
that the presence of so-called rheumatic noduiM^ In gluteal muscles is not to be 
regarded as evidence of ffbrositis there which might excite sdaric pain, because the 
nodules are due to local muscular spasm consequent upon irritation of nerve fibres, 
and are not primarily a rheumatic manifestation. 

Referred sdatic pain is usually moderate in intensity. Its distribution is usually 
in the calf or on the outer side of the leg, or on the outer side of the ankle. The cau 
musdes are slightly tender and are the seat of dbcomfort, which causes the patient 
to make movement of them at frequent intervals. The absence of all signs of impaired 
nervous function has already been mentioned, and is the most important diagnostic 
feature. 

In all cases of referred sciatic pain the treatment is that of the exciting condition. 
Injection of a local arucsthetic into the disordered structure abolishes the pain tempor- 
arily, and occasionally the relief is permanent, especially if the antesthetic is used in 
oily solution, the effect of which is more lasting than that of an aqueous solution. 


OBSTETRICAL PARALYSIS 

It is important and useful to group together under this heading all those conditions 
of paralysis occurring, either in mother or child, which are the result of the processes 
of labour in the passage of the festal head through the pelvis. Autopsies upon the 
still-bom, and upon children who have survived birth for a few days only, have shown 
that hemorrhage into the menmges is of common occurrence, and it has been argued 
that sucli meningeal haemorrhages are the cause of many of the conditions of cerebral 
paralysis which are present immediately after birth, or which appear during the first 
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year of life, and especially the cause of cerebral diplegia. The patholorical conditions 
found in the brain in cases of cerebral diplegia, however, are such as maxc it impossible 
that they could be caused by meningeid hsemorrhage, for no sign of old hemorrhage 
is ever found, nor «>uld hsmorrhage cause a getieral cell atrophy of the brain without 
signs of any local lesion. It seems clear, then, that though meningeal hasmorrhage 
may be of common occurrence during birth, and may be the cause of still-birth, yet 
there is no clinical or pathological evidence to show that it gives rise to any lasting 
cereb^ defect. 

The folloiving conditions may occur; (1) In the child: facial paralysis; hemi- 
plegia from laceration of the brain substance ; fracture-dislocation of the spine irith 
transverse lesion of the spinal cord ; injury to the brachial plexus from the separation 
of head and shoulder in traction ; and injury to peripheral nerve trunks at the elbow, 
axilla or groin, in using traction with the finger. 

(2) In the mother : paralysis of the supply of the lumbo-sacral cord and obturator 
nerve from prolonged pressure of the head against the sacrum and pelvis. 

Facial pura/yru. — ^This is usually caused by the pressure of the forceps upon the 
facial nerve as it crosses the ramus of the jaw, but it has been known to occur where 
instruments have not been used. When unilateral, as is the common event, it gives 
rise to little or no difficulty with sucking, and is evidenced by the unsightly deformity 
of the face, which is dra\vn over to the sound side. \Vhen bilateral, it is one of the 
causes of complete inability to sudc, and on account of the fiacdd symmetry of the 
face may easily be overlooked. It necessitates spoon feeding for a considerable time. 
Obstetncal facial paralysis invariably recovers within a few weeks and does not gi%'e 
rise to after-contracture. Gentle stretching and massage of the face with the finger 
is the only treatment required. 

Hemiplegia from laceration of the brain may occur during delivery in contracted 
pelvis from the pressure upon the sacral promontory, and has been caused by the 
use of forceps. It is exceedingly rare, and is generally rapidly fatal from the associated 
haemorrhage. It may occasionally be survived, tvith an irreparable hemiplegic 
condition. 

Fracture-dislocation of the spine b produced by traction upon the aftercoming 
head by pulling upon the trunk, and it may be associated tvith injury to the brachiri 
plexus, ft occurs most often in the lower cer\'ical region, and the transwrse lesion 
of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, or upon 
the trunk, if the head is aftercoming, and is caused by an undue separation of head 
and shoulder on one side rupturing or straining the brachial plexus. The paralysis 
is usually of the upper arm or Erb type, the fifth and sixth roots being most affected, 
and the deltoid, biceps and supinator longus muscles being paralysed, but the whole 
plexus may be involved and even tom completely across. Traction upon a prolapsed 
arm has caused lower arm or Klumpke type of paralysis, in which the first dorsal 
and eighth cervical roots are most affected, and the intrinsic hand muscles and the 
flexors of the forearm are paralysed. The obstetrical lesions of the brachial plexus 
are for the most part serious lesions, many of the cases making no motor recovery 
at all, though sensibility is usually regained. The prognosis depends upon the severity 
of the damage to the plexus, as to whether the roots are actually tom or only bruised. 
The slight cases recover well enough. 

Injury to the peripheral nerves from pressure or traction upon the flexures Is 
seldom severe enough to prevent a rapid and complete recovery. 

Paralysis of the lumbo-sacral cord and of the obturator nerves in the mother, 
immediately after parturition, is an exceedingly interesting clinical condition. In the 
first place, the lumbo-sacral cord is in a much more exposed position as regards the 
fatal head engaging the pelvis than are the other nerves of the sacral plexus, and may 
be subjected to such severe pressure as causn paralysis, and in the second place, 
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the obturator nen'c actually crosses the brim of the pelvis and must of necessity be 
pressed upon by any large fetal bead Vfbich passes the pelvic brim. The lumbo- 
sacral cord paralysis is evidenced by dropped foot and paralj'Sis of the anterior tibial 
and peroneal muscles and if it is severe, by loss of sensibility over the distribution 
of the fourth and fifth lumbar roots. Sometimes the third lumbar root area is affected. 
The obturator nerve involvement is shown by weakness or paralysis of the muscles 
supplied by the obturator nerve, namely, all the adductor muscles of the thi|h. 
The paralysis may be noticed directly after parturition, or when the patient begins 
to get about upon her legs. The lumbo-sacral paralysis is usually unilateral, and is 
nearly always upon the right side. The obturator paralysis is not uncommonly 
bilateral, and both forms of the paralysis may coexist. There may be numbn^s, 
but no pain. This condition nearly always occurs with a first delivery, and often the 
child’s head has been unduly targe. It may recur trith subsequent deliveries, but 
this is not a common event. 

The prognosis is absolutely favourable, every case making a complete recover 
in from a few weeks to a few months. The treatment is rest in the first place, with 
gentle massage and passive movements, and when power begins to return the patient 
may commence to get about. 


POLYNEURITIS 

Synonym.— Multiple Peripheral Neuritis. 

Introduction.— The cUoico-pathological condition knotvn as polyneuritis, and 
seen in its most typical form in diphtheritic paralysis, or in alcoholic neuritis, repre- 
sents a very striking and uniform reaction of the nervous system. Invariably associated 
with it is a reaction of the myocardium, so that there is in cases of polyneuritis a 
recognised liability to sudden fatal bean failure. It is in diphtheritic paralysia and 
beriberi, another form of pol}‘neuritis, that this mode of fatal termioatioD is most 
often seen. Indeed, benberi may appear as a rapidly fatal cardiac illness before 
any signs of involvement of the nervous system have fed time to develop. 

Etiology. — At first sight the factors tfet give rise to polyneuritis fall into three 
groups : (i) certain chemical poisons, (ii) the toxins of certain bacteria and (ui) certain 
disorders of metabolism. ^Videly differing as these three causative factors may seem 
to be, there is reason to believe that a common underlying factor which is immedi- 
ately responsible for polyneurius may underlie them aU. It is probable that in the 
case of groups (i) and (U) the pathi^enic substance gives rise to a disorder of meta- 
bolism in the course of which a toxic metabolite is produced in the body, this acting 
as the direct poison for nervous system and heart musde. In the metabolic group 
(lii) the same process is in action. Thus, in beriberi, for example, the illness ensues 
upon the ingestion of a diet deficient in vitamin B^. In the absence of this substance 
carbohydrate metabolism is disordered and a toxic metabolite is produced. Thus, 
beriberi is not, as the biochemists fomierly insisted, a starvation-degeneration of the 
nervous system, but an intoxicarion strictly comparable with that obtaining in other 
v’arieties, fftiologically considered, of polyneuritis. The final and complete proof of 
this unity of causation of polyneuritis, in whatever drcumstances it is seen, is not yet 
available, but there is an increasing body of evidence in favour of it. 

Returning to the ordinary stiologii^ classifications of polyneuritis, we see that 
in alcoholic or arsenical polyneuritis the poison is taken by the mouth, and presum- 
ably the final common toxic substance reaches the nervous system by the blood- 
stream. In diphtheritic paralysis, on the other hand, the exotoxins are produced 
focally at the site of the diphtheritic ulceration, whether on the fauces, or, as in extra- 
laucial diphtheria, at some other local site on the body surface. This unique channel 
of entry pves rise in diphtheritic paralysis to a group of symptoms not found in other 
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ffitiological \-arieties of pcljiieuritis. This poiip includes palatal and accommodation 
paralyses, which precede the appearance of pcljmcuritis. It is noteworthy that in 
the case of extrafaucial diphtheria this initial paralysis is not palatal, but is anatomically 
related to the site of the diphtheritic lesion (slun ulceration or wound). Yet the 
paralysis of accommodation may occur whatever be the site of the diphtheritic lesion. 
It is believed, therefore, that the exotojans gain access to the nervous system by 
conduction from the seat of the lesion via the axones of the nerves which innervate 
this region. They pass upmrds in the axis flinders to the central nervous system 
and produce their toxic action directly there, this action being reflected peripherally 
again as a motor and sensory paralysis of the muscles and (or mucosa) in the 
region of the lesion. Thus a diphtheritic ulcer on a finger may be followed b^ a 
local paralj’sb of that part before polyneuritis develops. The subsequently developing 
polyneuritis is then probably produced in the manner described above, while the 
accommodation paralysis may indicate a specific action of the toxin upon the nervous 
mechanbm concerned. We thus have a local, a specific and a general group of 
symptoms. The analogy of the local, specific and general phases of tetanus will 
occur to the reader. 

A peculiar effect of abnormal metabolism is the occurrence of polyneuritis in 
association with bronchial cardnoma. 

Acute febrile polyneuritis and Landry’s paralysis have no known causal factors. 
They make their appearance in apparently healthy persons, adequately nourished 
and free from all disco^'erafalc signs of infection, and it is extremely difficult in the 
present state of knowledge to account for them on any hypothesis of avitaminosis, 
or to suggest any possible mode of intoxication. 

Many of the intoxications of the nervous system commonly included under the 
heading of polyneuritis are associated svith lesions and clinical manifestations which 
are not those of polyneuritis. Such substances, to name but a few, are lead, mercury, 
copper, carbon aisulphide and carbon monoxide, and it would be erroneous to regard 
these as causes of polyneuritis. 

Pathology.— The changes in the nerves are those of parenchymatous neuritis, 
and longitudinal sections stained by the Marchi or Weigert-Pal methods show severe 
degeneration of the fibres. The alterations are most intense in the small branches 
supplying the skin and muscles, and they diminish in severity as the larger branches 
arc approached. They arc best seen in the terminal branches of the musculo-spiral 
and anterior tibia! nerves. The imted muscles often show a reduction in the size 
of their fibres, and an increase of connective tissue — fibrous myositis. The spinal 
cord may be healthy, but in almost all cases examination by modem methods sho^vs 
changes in the nerve cells and degeneration in the tract fibres derived from the posterior 
roots. 

Symptoms. — ^As might be expected from the composition of the peripheral nerves, 
the symptoms of polyneuritis may consist of disorders of movement, sensation and 
autonomic function, and these disorders are symmetrical and typically begin in the 
peripheral portions of the limbs and spread proximally. The relative severity of these 
disturbances varies from one variety of polyneuritis to another, and the detailed 
symptomatology of each variety is more fully considered below. The motor disorder 
is in all instances a lower motor neurone paral^is, tvith the characteristic weakness, 
reflex loss and tendency to wasting of the muscles : a marked propensity to contracture 
is universal. Bilateral drop foot is in a large number of cases the first objective motor 
manifestation. The sensory disorders are similarly peripheral and symmetrical and 
may involve both superficial and deep senribiUty and may be both positive (pains and 
panrethesiffi) and negative (anssthesis). The first complaint is usually of numbness 
in the feet and in the bands, and this extends proximally, and is soon accompanied 
by objective sensory loss, which by reason of its mode of development soon has char- 
acteristically a “ glove and stocking ” distribution. In some varieties the autonomic 
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the obturator nerve actually crosses the brim of the pelvis and must of necessity be 
pressed upon by any large fcetal head which passes the pelvic brim. The lumbo- 
sacral cord paralysis is evidenced by dropped foot and paralysis of the anterior tibial 
and peroneal muscles and if it is severe, by loss of sensibility over the distribution 
of the fourth and fifth lumbar roots. Sometimes the third lumbar root area is affected. 
The obturator nerve involvement is shown by weakness or paral>'5i3 of the muscles 
supplied by the obturator nerve, namely, aU the adductor muscles of the thigh. 
The paralysis may be noticed directly after parturition, or when the patient begins 
to get about upon her legs. The lumbo-sacm paralysis b usually unilateral, and b 
nearly always upon the right side. The obturator paralysis b not uncommonly 
bilateral, and both forms of the paralysb may coexist There may be numbness, 
but no pain. This condition nearly always occurs with a first delivery, and often the 
clilld’s head has been unduly large. It may recur with subsequent deliveries, but 
this b not a common event. 

The prognosis b absolutely favourable, every case making a complete recovery 
in from a few weeks to a few months. The treatment b rest in the first place, with 
gentle massage and passive movements, and when power begins to return the patient 
may commence to get about. 


POLYNEURITIS 

Synonym. — Multiple Peripheral Neuritis. 

Introduction. — The clinico-pathological condition known as polyneuritb, and 
seen in its most typical form in diphthentic paralysis, or in alcoholic neuritis, repre- 
sents a very striking and uniform reaction of the nervous s^tem. Invariably associated 
with it is a reaction of the myocardium, so that there b in cases of polyneuritb a 
recognised liability to sudden fatal heart failure. It b in diphtheritic paralysis and 
beriberi, another form of polyneuritb, that this mode of fatal termination b most 
often seen. Indeed, beriberi may appear as a rapidly fatal cardiac illness before 
any signs of involvement of the nervous system have had time to develop. 

Etiology.— At first sight the factors that pve rise to polvncuritis fall into three 
groups : (i) certain chemical poisons, (ii^ the toxins of certam bacteria and (iii) certain 
disorders of metabolism. Widely differing as these three causative factors may seem 
to be, there is reason to believe that a common underijing factor which is immedi- 
ately responsible for polyneuritis may underlie them all. It is probable that in the 
case of groups (i) and (li) the pathogenic substance gives cbe to a dborder of meta- 
bolism in the course of which a toxic metabolite b produced in the body, thb acting 
as the direct poison for ner>’ou3 system and heart muscle. In the metabolic group 
(iii) the same process b in action. Thus, in beriberi, for example, the illness ensues 
upon the ingestion of a diet deficient in vitamin B^. In the absence of thb substance 
carbohydrate metabolbm b disordered and a toxic metabolite b produced. Thus, 
beriberi is not, as the biochembts formerly insbted, a starvation-degeneration of the 
nervous system, but an intoxication strictly comparable with that obtaining in other 
varicries, stiologically considered, of polyneuritis. The finri and complete proof of 
thb unity of causation of polyneuritb, in whatever circumstances it is seen, b not yet 
available, but there b an increasing body of evidence in favour of it. 

Returning to the ordinary stiologii^ classifications of polyneuritis, we see that 
in alcoholic or arsenical polyneuritb the poison b taken by the mouth, snd presum- 
ably the final common to-xic substance reaches the nervous system by the blood- 
stream. In diphtheritic paralysis, on the other hand, the exotoxins are produced 
focally at the site of the diphtheritic ulceration, whether on the fauces, or, as in extra- 
laucari diphtheria, at some other local site on Ae body surface. Thb unique channel 
of entry gives rise in diphtheritic paralysb m a group of symptoms not found in other 
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atiological varieties of polyneuritis. This group includes palatal and accommodation 
paral>’scs, which precede the appearance of polyneuritis. It is noteworthy that in 
the case of extrafaucial diphtheria tins initbl paralysis is not palatal, but is anatomicdly 
related to the site of the diphtheritic lesion (skin ulceration or wound). Yet the 
paraij'sis of accommodation may occur whatever be the site of the diphtheritic lesion. 
It is believed, therefore, that the exotoxins gain access to the nervous system by 
conduction from the seat of the lesion via the axones of the nerves which innervate 
this region. They pass up\vards in the axis cylinders to the central nervous system 
and produce their toxic action directl;^ there, this action being reflected peripherally 
again as a motor and sensory paralysis of the muscles and skin (or mucosa) in the 
region of the lesion. Thus a diphtheritic ulcer on a finger may be followed by a 
local paralysis of that part before polyneuritis develops. The subsequently developing 
polyneuritis is then probably produced in the manner described above, while the 
accommodation paralysis may indicate a specific action of the toxin upon the nervous 
mechanism concerned. We thus have a local, a specific and a general group of 
symptoms. The analogy of the local, specific and general phases of tetanus will 
occur to the reader. 

A peculiar effect of abnormal metabolism is the occurrence of polyneuritis in 
association with branchial cardnoma. 

Acute febrile polyneuritis and l^ndry’s paralysis have no known causal factors. 
They make their appearance in apparently healthy persons, adequately nourished 
and free from all discoverable signs of infection, and it is extremely difficult in the 
present state of knowledge to account for them on any Iiypothesis of avitaminosis, 
or to suggest any possible mode of intoxication. 

Many of the intoxications of the nervous system commonly included under the 
heading of polyneuritis are associated tvith lesions and clinical manifestations which 
are not those of polyneuritis. Such substances, to name but a few, are lead, mercury, 
copper, carbon aisulphide and carbon monoxide, and it would be erroneous to regard 
these as causes of polyneuritis. 

Pathology. — The changes in the nerves are those of parenchymatous neuritis, 
and longitudinal sections stained by the Marchi or Weigert-Pal me^ods show severe 
degeneration of the fibres. The alterations are most intense in the small branches 
supplying the skin and muscles, and they diminish in sevens as the larger branches 
are approached. They are best seen in the terminal branches of the musculo-spiral 
and anterior tlbial nerves. The ^\'3sted muscles often show a reduction in the size 
of their fibres, and an increase of connective tissue — fibrous myositis. The spinal 
cord may be healthy, but in almost all cases examination by modem methods shows 
changes in the nerve cells and degeneration in the tract fibres derived from the posterior 
roots. 

Symptoms. — As might be expected from the composition of the peripheral nerves, 
the symptoms of polyneuritis may consist of disorders of movement, sensation and 
autonomic function, and these disorders are sjrmmetrical and typically begin in the 
peripheral portions of the limbs and spread proximally. The relative severity of these 
disturbances varies from one variety of polyneuritis to another, and the detailed 
symptomatology of each variety is more folly considered below. The motor disorder 
is in all instances a lower motor neurone paralysis, with the characteristic weakness, 
reflex loss and tendency to wasting of the muscles : a marked propensity to contracture 
is universal. Bilateral drop foot is in a large number of cases the first objective motor 
manifestation. The sensory disorders are similarly peripheral and symmetrical and 
may involve both superficial and deep sensibility and may be both positive (pains and 
para:sthesi$) and negative (anssthesis). The first complaint is usually of numbness 
in the feet and in the hands, and this extends proximally, and is soon accompanied 
by objective sensory loss, which by reason of its mode of development soon has char- 
acteristically a “ glove and stocking ’* distribution. In some varieties the autonomic 
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defects are seen in alterations in sweat secretion and trophic changes in the skin, 
nails and other tissues. 

The tendencj' to myocardial weakness which has already been mentioned, though 
characteristic only of certain varieties, should be borne in mind in all cases. 

The cerebrospinal fluid in the irrfective types of polyneuritis contains an excess 
— usually a great excess— of protein, the globulin fraction also showing an increase ; 
the other elements of the fluid are normal, except that in rare cases of acute infective 
polyneuritis cellular increase may be found. 

Diagnosis. — The diagnosis of polyneuritis from other diseases rarely presents 
serious difficulty. It is made from the combination of symmetrical flaccid paralysis 
with sensory loss of the "glove and stocking” distribution, and tenderness of the 
muscles and nerves, confined to, or most intense in, the distal part of the limbs. 
A variable degree of polyneuritis is an associated feature of subacute combined 
degeneration of the spinal cord, and this disease may easily be confused with poly- 
neuritis. The difl^erential clinical features are given on p. 1553 and, as pointed out 
there, the distinction at an early stage, may in some cases be made with confidence 
only by examination of the blood Tor the diaractcrs of pernicious ansmia. The 
development of extensor plantar reflexes is an absolute point against polyneuritis, 
while a great excess of protein in the cerebrospinal fluid is equally against subacute 
combined degeneration. When sensory disturbances and diminished tendon reflexes 
are prominent symptoms and muscular weakness b slight, lahes may be suggested, 
and the resemblance is still greater when ataca ts present Difficulty usually arises 
when the distinction has to he made between tabes and alcoholic neuntxs, in a patient 
who has courted both diseases. In most instances the diagnosis can be made from 
the nature and distribution of the sensoty dianges. The lightning pains of tabes 
cannot be mistaken by anyone who is familiar with their peculiar characters. Anas- 
thesia of the extremities is common to both diseases, but diminished sensibility around 
the nose and across the chest is peculiar to tabes and is present in almost every case. 
In neuritis the calf muscles and nerve trunks are tender, whereas in tabM the sensb 
billty of these structures is usually greatly diminished. Hyperasthesia to touch and 
temperature, and great exaggeration of the abdominal reflexes, also suggest tabes. 
Examination of the cerebrospuial fluid usually puts the diagnosis beyond doubt. 

Earely does polyneuritis come on with such rapidity as to simulate poliomyelitis. 
When it does so the occurrence of any peripheral sensory loss may rc\'eal its nature, 
and the absence of cells in the cerebrospinal fluid shon-s that the illness is not polio- 
myelitis. 

Course and Prognosis. — ^In a few instances myocardial failure or respiratory 
paralysis brings about a fatal issue at the height of the illness. Otherwise the normal 
course of the disease is a stage of invasion followed by a stage of recession, leading 
to complete recovery. The duration of these varies greatly according to the letlology 
of the malady. In rare cases recovery faib to occur and in the cliromc hypertropme 
types of the disease this is the rule. 

Disability after recovery from the neuritis may result from muscular contractures, 
wasting or neuritic pains. 

Treatment. — The first essential » to remove the patient from the influence of 
the cxdting cause. In alcoholic cases, rigid precautions are necessary to prevent 
secret access to alcohol. To attain this, treatment in an institution is almost a necessity. 
In most instances when the cause, whatever it may be, is removed, gradual improve- 
ment sets in and complete recovery ensues, in a time that varies with the severity 
of the symptoms. During this time the physician’s most important duty is to prevent 
the occurrence of deformities and contractures. From the beginning each joint in 
the affected limbs should be moved passively to its full range several Dmes tych day, 
and care should be taken to ensure iMt tiie attitude of the Imbs during rest ia a suit- 
able one, especially that the feet are maintained at right angles to the legs by the use 
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of appropriate apparatus. Drawing up of riie heel must be prevented at all 
costs. 

Gentle m^sage is soothing in the acute stage, provided muscular tenderness docs 
not preclude it. Later, more vigorous rubbing may be given, and the patient should 
be encouraged to move the limbs voluntarily. Electricity is seldom called for. Anal- 
gesic drugs and soothing applications may be needed at the onset Thereafter local 
treatment to the limbs is combined with measures to improve the patient’s general 
condition. 

The administration of vitamin B, preparations has now a great vogue in the 
treatment of both miiltiple (parenchymatous) and interstitial neuritis. In the latter 
its use has no theoretical justification or practical value, and even in the former, 
though its use is rational it yet remains to be proved that the course of the malady is 
materially influenced. This may be due to inadequacy of dosage in the past, and the 
parenteral injection for from 2 to 4 weeks of 1000 to 2000 units daily is the minimum 
dosage likely to be efficacious. Even with this dosage it is not yet clear that the 
course of any tetiological variety of polyneuritis is materially influenced, and extrava- 
gant claims should be treated with great reserve. 

ALCOHOLIC NEURITIS 

In former years alcoholism wus perhaps the commonest cause of severe peripheral 
neuritis, but at present alcoholic polyneuritis is a rare disease in the British Isles. 
It occurs most often ia women, especially in those who take small amounts of alcohol 
frequently, and it has often been the ^t indication of secret drinking. There is 
much evidence that the disorder results as much from the deficient diet and the 
chronic gastritis commonly found in alcoholic subjects as from the direct toxic effect 
of the alcohol taken. 

The onset is insidious, and in most cases premonitory symptoms, such as numb- 
ness and tingling in the extremities or cramps in the muscles of the lower limbs, 
are present mr several months before actual weakness occurs. Subjective sensory 
troubles are a marked feature, even in the early stages. Besides numbness and tingling 
the patients complain of feelings of excessive heat or of coldness in the limbs, or of 
severe aching or cutting pains in the legs. Painful cramp in the calf muscles is a 
common symptom. It is often worst at night, and may interfere seriously with sleep. 
Objective examination usually reveals sensory loss, in which the %'arious elements 
of sensation are affected in a manner which is almost pathognomonic. 

Stated briefly, there is amesthesia of the skin with bypenesthesia of the deeper 
structures. Light touches are not appreciated at all or many arc missed, the tempera- 
ture sense is defective, and the prick of a pin causes no pain, whereas even moderate 
compression of the muscles may cause the patient to cry out. The sensory Joss is 
greatest in the feet and hands and diminishes lo^vards the knees and elbows. Muscular 
tenderness is usually greatest in the calves. The soles of the feet are also unduly 
tender. Hyperalgesia is often well marked before anasthesia of the skin appears. 
To the disability caused by pains and spasms, weakness of the muscles is added in 
all but the slightest cases. The aims may suffer first, but in most cases the extensors 
of the toes, the dorsiflexors of the ankle, and the extensors of the fingers and wrists 
arc attacked in progression, and double foot-drop and wrist-drop result. To over- 
come the foot-drop, the knees are rtised high in Avalking. This gives to the gait the 
'* steppage ” character which is common to all forms of peripheral neuritis. In most 
cases the distal flexor muscles are also affected, but to a slighter degree. In severe 
cases, weakness extends to the proximal musdes and even to the musdes of the trunk. 
The affected muscles become soft and diminish rapidly in bulk. Unless precautions 
are taken, contractures occur in the Sexar musdes and produce deformities of the 
limbs, wliich add greatly to the difficulties of treatment. 
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At the onset the knee-jerks are exaggerated, but in most cases by the time the 
patient comes under observation all the tendon reflexes are absent. The cutan«>us 
reflexes may be unaltered, diminished or absent. Sphincter control is retained. 
Slight bilateral -weakness of the face is often pccactit but severe oaralysis is rare. Ptosis, 
nj-stagmus and weakness of the external ocular muscles have been observed. 

Trophic and vasomotor disturbances in the extremities are common. The hands 
and feet often perspire freely at first and Aen become unnaturally dry, and they xtay 
he white and cold or red and hot. In some cases udema of the hands or lower extremi- 
ties is present. In chronic cases the skin of the hands and fingers is thin, smooth 
and shmy, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some psychical defect. One 
form — Korsakoff’s psychosis — is characteristic of and almost peculiar to this disease. 
The most prominent feature is failure of memory for recent events and loss of 
appreciation of time and place. A patient who has been bedridden in a hospital for 
nervous diseases for several weeks, when visited by the resident physician who has 
attended her dally, will “ recognise *’ him at once as Dr. X, whom she has not seen 
since he brought her first child into the world some years ago. She is now, she says, 
in a lying-in hospital which she entered yesterday, and has just been confined with 
her second baby, who is in bed beside her. She also “ recognises ” strangers at her 
bedside, and connects them with events of long ago. Eveiything is related in the 
most circumstantial manner, and if the facts were not knorvn her tale might well be 
accepted as truth. In roost cases the mental defects are not so gross. There is 
merely a failure of memory, to which is added moroseness and irritability, caused by 
withdrawal of alcohol. 


ARSENICAL NEURITIS 

Peripheral neuritis may be caused by a smgle large dose of arsenic, or it may 
rrault from prolonged use of the drug in the treatment of such diseases as Hodgkin^s 
disease, chorea aud severe ansmia. Ii is a rare malady, and the likelihood of its 
ajjpearing under the last-named conditions is negligible. The toxic action of arsenic 
with alcohol seemed to be greater than that of either alone. 

The description given of alcoholic neuritis applies to this form as well. Hyper- 
afisthesia of ^e skin and tenderness of the muscles are more constant and more severe 
in the arsenical form, and paralysis and atrophy of the muscles are often more wide- 
spread and more rapid in their progress. Hyperkeratosis of the soles and pigmentation 
of the skin are characteristic of arsenical poisoning. In a suspected case, the diagnosis 
can be confirmed by the discovery of abnormal quantities of arsenic in the urme or 
m the hair and skin. 

The mental changes described in connection with alcoholic neuritis under the 
heading of Korsakoff^ psychosis may be present, especially when repeated poisonous 
doses of arsenic have been taken. 


DIPHTHERITIC PARALYSIS 

The exotoxin of diphtheria is highly selective for nervous tissues, and some form 
of paralysis occurs in a very iugh proporrion of Ae cases. The intensity of the paralysis 
bears no constant relation to the severity of the local infection, for cases in which 
the original disease has passed unnoticed may be followed by serious damage to the 
nervous system. Walshe has classified the nervous manifestations of diphtheria into 
three distinct groups, namely, the local, the specific and the generalised paralyses. 

Local pardysis occurs in parts related anatomically by nervous connections to the 
site of the diphtheritic lesion. In faucial diphtheria, the local palsy appears in the 
palate. In extra-faucial diphtheria, e.g. infected sores on the limbs, the local palsy 
appears in the muscles supplied by the segments of the cord to which afferent nerves 
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from the infected focus pass. The reason for this is, that toxiia elaborated by the 
diphtheria bacillus ascend from the primary focus to the cord or the medulla. Having 
reached the central structures, they diffuse to ne^hbouring motor cells and, by injuring 
them, cause paralysis of the muscles they supply. ParSysis of the palate therefore 
does not occur except in faucial diphtheria. 

The specific manifestation of diphtheria is paralysis of accommodation. Like 
trismus in tetanus, it is not due to a local lesion, but occurs in many cases, whatever 
the site of origin of the toxins. It is present in cases of both faudal and extra-faucial 
diphtheria, and is the local effect of exotoxin accepted from the general blood-stream. 

The third or generalised form of diphtheritic paralysis is multiple neuritis. It 
follows extra-faucial as well as faucial diphtheria, and is abo a result of the action 
of exotoxin circulating in the blood. 

As faucial diphtheria is the commonest form, the most frequent nervous symptom 
is paralysis of the soft palate. It is shown by the nasal quality of the voice anS by the 
regurgitation of fluids through the nose. As a rule, the weakness is bilateral and 
equal, but in some it is greater on the side on which the local lesion is more 
severe. It makes its appearance in most instances about the end of the second week, 
but may come on as early as the fourth day, and as late as the sbeth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate may be 
insensitive, and its reflex is often diminished or lost. Recovery usually occurs in a 
few weeks. In rare instances the muscles of the pharynx and the vocal cords are 
paralysed. Together with palatal palsy, it is common to find marked weakness and 
tenderness of the sternomastoid muscles and masseters. These are also local effects. 

Paralysis of accommodation appears about the same time as the palatal palsy, 
perhaps a few days sooner. The reaction of the pupils to accommodation as well 
as to light, can almost always be obtained. The trouble is subjective, and is shown 
by defects of near vision — for example, by inability to read small print. Hypermetropes 
suffer great inconvenience. In myopes it may pass unnoticed. Paralysis of any of 
the extrinsic ocular muscles with strabismus and diplopia may occur, and this may 
be either nuclear or peripheral in type. 

Multiple neuritis usually comes on 3 to 6 weeks after recovery from the throat 
infection. Its presence is often detected when patients begin to exert themselves 
during convalescence. Weakness and aching pains in the legs, unsteadiness in walk- 
ing, clumsiness in performing fine movements with the hands, feelings of pins and 
needles in the extremities — all these are common early symptoms. Weakness affects 
in varying degree the muscles of the neck, trunk and limbs. It is generally slight in 
degree, greater in the lower than in the upper extremities and greater in the extensor 
muscles than in the flexors. Marked local atrophy is uncommon. In severe cases, 
life may be endangered by paralysis of the intcrcostals and of the diaphragm, but 
fortunately one set of muscles has usually begun to recover before the other is seriously 
affected. The small muscles of the hands and feet and the muscles of the calves and 
forearms are almost ahvays tender on pressure. They are soft and flabby, and often 
show a partial reaction of degeneration. 

Sensory ataxy is almost always present, and is often severe when the paralysis is 
trivial. It causes the patient great inconvenience, as it interferes seriously with walk- 
ing and with the finer movements of the hands. Objective examination reveals 
sensory impairment of the " glove-and-stocking " type. On the hands and feet, the 
loss to light tactile stimuli is often complete, pain and temperature being less affected. 
As the limb is ascended, sensation gradually becomes normal. Even when the seiui- 
bility of the skin is but little diimnishcd, the sensations of position and of passive 
movement in the extremities are often seriously impaired, and the sense of vibration 
is often lost. 

In the early stages and for a few days the tendon-jerks are exaggerated, but are 
lost later in every case. Their return is often long delayed, and it is common to see 
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patients months after recovery of normal power, in whom the knee-jerks are still 
absent. It is common also to find them absent many months after an attack of 
diphtheria in patients «ho give no history of nervous symptoms during the attack. 
The skin reflexes are usually retained, and stimulation of the sole gives a normal 
response. 

Cardiac failure is a grave but uncommon aimplication. It is of myocardial origin. 
Vasomotor paraij’ses and disturbance in the nutrition of the skin, which occur so 
often in other forms of peripheral neuritis, arc never seen in diphtlieria. In those 
that survive the attack, complete recovery from the nervous troubles always occurs. 

ACUTE FEBRILE POLYNEURITIS 

Synonym. — Acute Infective Polyneuritis. 

At various times small epidemics of a form of polyneuritis characterised by a 
febrile onset and by the involvement of the facial nen’cs have been described (Osier, 
Gordon Holmes, Rose Bradford and others). 

Nothing is known of its astioiogy and it is probably not essentially different from 
Landty'*3 paralysis in nature, though less fulminating in onset and not so liable to 
grave involvement of the trunk muscles. 

Tlie onset is mth slight fever, headache and malaise, pains in back and limbs, 
and such general symptoms as a coryza or gastro-intestinal irritation. The fever 
persists for 2 or 3 days only. A few days then ebpse before tlie signs and symptoms 
of polyneuritis develop. It is said that the proximal limb muscles are more severely 
involved tlian the distal muscles, a point of distinction from other forms of poly- 
neuritis, but this relative incidence of weakness b not invariable and has proDsbly 
been over-stressed. The trunk muscles do not escape, and the face is often bilaterally 
paralysed. As in other forms the paralysis b of the lower motor neurone type, flaccia, 
atrophic and with loss of tendon-jerks. Sensory loss is very slight, and there is teU- 
tively slight muscular tenderness. The cerebrospinal fluid may show a high rise 
in the protein content, but is othenvbe normal. 

The clinical course is variable, and sometimes fluctuating in the individual case. 
Death may ensue from paralysis of the rcspitatoiy muscles, but recovery in the 
majority of cases b fairly rapia. There is the usual tachycardia of polyneuritis. If 
the patient survives the acute phase, complete recovery ensues. 

DIABETIC NEURITIS 

In many patients with glycosuria, ^mptoms are present which point to changes 
in the peripheral nerves. In some cases the ohiy symptom is neuralgic pain in the 
distribution of one or more nerves. This is commonest in the lower fimbs, where it 
simulates sciatica, and sugar is found in the urine in the absence of any other sign of 
diabetes. In other cases, a single large nerve trunk suddenly becomes paralysed. 

In severe diabetes the knee-jerks and ankle-jerks are dimmbhed or lost in more 
than half the cases. This may accompany subjective sensory troubles in the lower 
limbs, or it may appear as an isobted symptom. The muscles are very often tender 
and the vibration sense of the feet is frequently absenL T^o objective examination, the 
sensibility of the skin is usually intact. Prorating ulcers of the feet have been 
observed. Only in very rare instances does the neuritis proceed to the stage of general- 
ised peripheral paralysb of motor and sensory structures. 

PROGRESSIVE HTPBRTROPIIIC POLYNEURITIS 

Dejerinc and Sottas described an extremely rare progressive form of polyneuritb, 
sometimes developing in infancy, showing an heredo-familial incidence, and char- 
acterised by thickening of the nerve trunks due to hypertrophy of the sheaths of 
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Schwann. In recent years other cases of hypertrophic polyneuritis have been de- 
scribed which have no hereditary or familial character. There is evidence that some, 
at least, of the cases described under this heading were examples of primary amyloid- 
osis of the peripheral nervous system. 

Pathology. — ^The thickening of the nerves may be palpable during life, but is 
not invariably so. Microscopically this thickening is found to be due to masses of 
non-nucleated tissue arising from the sheath of Schwann. 

Symptoms. — ^The malady develops and progresses very slowly with peripheral 
weakness, muscular \vastmg, sensory loss, loss of tendon-jerla. There may be noted, 
in addition, kyphoscoliosis, nystagmus and ataxy of movement. It was formerly 
thought that the Argyll Robertson pupil was an integral part of the symptom-complex, 
but ^3 is not the case. 

Prognosis. — Death ultimately ensues from intercurrcnt disease. 

Treatment. — ^There is no known treatment which is effective. 


LEAD PALSY 

The nervous effects of lead poisoning are confined almost entirely to motor 
neurones. Subjective sensory distmbances are often slight or absent, and in most 
instances there is no objective sensory loss. 

Pathology. — Auh in 1923 showed that the first event was the local concentration 
of lead in those muscles which were about to be paralysed and that the paralysis %V3S 
a muscular event primarily, and that, secondarily, the lead ascends along the motor 
axons and may finally cause the death of the ventral horn cell. The degenerative 
changes in the nerves are confined almost entirely to the motor fibres, and are most 
intense in the intramuscular twigs supplying musdes of the extensor groups. Normal 
and degenerated fibres are found sio^e by side, the former becoming more numerous 
as the nerve is traced upwards. Degenerative changes due to the action of lead are 
also found in the affected muscles. 

Symptoms.— In most cases of the common antebrachial or torist-drop type, 
paralysis is limited to the extensor muscles of the fingers and wrists— that is, to the 
muscles supplied bv the muscuJo'Spiral nerve. But the brachio-radiaJis and the 
abductor longus pollicis, also supplied by this nerve, usually escape. Inability to 
extend the first phalanges of the two middle fingers, owing to weakness of the common 
extensor, is usually the first difficult. The special extensors of the index and little 
fingers, the long extensors of the thumb and the extensors of the wrist are next 
attacked, and the characteristic wrist-drop appears. As a rule the paralj’sis becomes 
severe about a week after it is first noticed. By this time it is usually bilateral and 
symmetrical, but for several days, or even for several weeks, it may be confined to 
one side. The affected muscles waste rapidly and the back of the forearm becomes 
flattened, thus rendering the intact brachio-iadialis more prominent. In this form, 
loss of power always precedes atrophy, and some muscles may show weakness without 
any wasting. Recovery is almost alw^ complete. Simple weakness without atrophy 
usually passes off in a few weeks. If the wasting is moderate and the muscles still 
react to faradism, recovery may be expected in a few months. ^Vhen the atrophy 
is severe, a year or more may elapse before recovery is complete. 

Occasionally ffie ddtoid, biceps, brachialis and brachio-radialis muscles are affected, 
either alone or in company wi^ the forearm musdes — upper arm or brachial type. 
Less often paralysis occurs in the legs, the muscles supplied by the peroneal nerve, 
namely, the long extensors of the toes and the peronei, being chiefly involved — 
peroneal type. Like the brachio-radialis in the arm, the tibiahs anterior, although 
supplied by the peroneal nerve, usually escapes. This type is usually associated 
with paralysis of the forearm musdes, and runs the same course. 
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In the form of paralysis described above the features arc similar to those of a 
traumatic lesion to a nerve. Loss of power precedes, and may be more extensive than 
wasting, fantdic irritability of the musdes is lost or diminished while the reaction 
to galvanism is retained, and recovery w usually complete. It is therefore called 
the degenerative form. In the second form, the paralysis has the characters of pro- 
gressive muscular atrophy. Weakness and wasting come on together, faradic and 
galvanic irritability of the muscles are both diminished in proportion to the wasting, 
and the paralysis is often permanent. This b known as the primaiy atrophic form. 
It occurs espedally in the small muscles of the hand — Aran-Duchenne type — but is 
sometimes irregular in its distribution and affects many muscles in all four limbs. 
It is often associated with the first form, but may occur alone. \V’asting comes on 
slowly, and accompanies the loss of power, instead of succeeding it. It is much more 
intractable than the degenerative form, and often persists after muscles showing the 
first form of paralysis have recovered. (See ako Lead Encephalopathy, p. 36S,) 


LANDRY’S PARALYSIS 

In the year 1859 Landry applied the name “ acute ascending paralysis ” to a 
case in which acute flaccid paralysis with loss of reflexes and without sensory disturb- 
ances commenced in the periphery of the lower limbs, and rapidly spread upwards. 
The arms were next involved, first in the periphe^, and later the trunk, respiratory 
muscles, neck and lastly the cranial muscles were involved, and death occurred from 
respiratory failure. He made a careful microscopic examination of the spinal cord 
with the methods then at his disposal, and failed to detect in it any morbid changes. 
He subsequently described this symptom comple.x, which has since borne his name, 
from an analysis of ten cases. 

Since this time a Urge number of cases have been recorded which, from the acute 
nature of the onset, and from the spreading nature of the paralysis, have been de- 
scribed as cases of Landry’s paralysis. This name should be restricted to those cases 
of acute spreading paralysis, in which disorders of sensibility and sphincter trouble 
are absent or Uttle and in which recovery is complete if the patient survives, 

and in which no gross lesion is found within the nervous system after death. 

Acute poliomyelitis may also, in rare cases, give rise to a spreading paralysis, 
and cause much difficulty in diagnosis; but it js invariable that some permanent 
paralysis remains upon recovery, and, further, the lesions of poliomyelitis are both 
gross and characteristic. 

Etiology. — What is known of the causntion of the disease in general resembles 
very closely that of acute polyneuritis. It affects males much more frequently than 
females, and occurs chiefly in adult life between the ages of 16 and 54 years. 

Pathology. — Slight hyper®mU of the spinal cord, and especially of the grey 
matter, with a few punctiform bimorrhages, is the only change noticeable upon 
naked-eye examination. Very definite histological changes are found upon micro- 
scopic examination in the anterior horn cells and in the cells of Clarke’s column, 
where any degree of change may be found, from an early pericentral chromatolysis 
to a complete loss of the chromatin granules and concentration of nuclei. 

The cerebrospinal fluid is clear. It may present no abnormality cither as regards 
cell or albumin content. In other cases there is an excess of albumin, and in this 
respect it resembles the cerebrospinal fluid of polyneuritis, which is usually album- 
inous, and sometimes so highly so as to clot spontaneously. In a few instances the 
fluid contains numerous IjTnphocytes. 

Symptoms. — The onset is in some cases abrupt, with the appearance of the 
characteristic spreading p3ral)-sis. Much more frequently the paralysis is preceded 
by certain premonitory symptoms, which may kst from a few hours to days or weeks. 
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These symptoms may consist in malaise, headache, lassitude, insomnia, anorexia, 
constipation, gastralgia, vomiting and dianhcea, and there is not infrequently slight 
ele\’atjon of temperature. More characteristic still among the prodromal signs are 
subjective disturbances of sensibility. Pains in the back and limbs are common, 
and may be of a dull aching nature, or they may be sharp and shooting in character. 
Numbness, tingling, ” pins and needles ” and other parmstheslas may occur over any 
part of the body, and are most commonly complained of in the periphery of the 
limbs. The muscles may be locally tender during this prodromal stage. 

It is not uncommon for the paralysis to commence in the periphery of the lower 
extremities, to ascend rapidly and to involve the muscles in the order of their in- 
nervation from the spinal cord, the trunk becoming affected before the upper extremi- 
ties, and the intercostal muscles before the diaphragm. The muscular weakness may 
commence in any group of muscles, as, for example, in the face, neck, upper extremi- 
ties or trunk, and when so commencing the spread of the paralysis is downwards, 
constituting a descending type of paralysis. 

In Landry’s paralysis, as in acute pol 3 meuntis, the innervation of the respiratorr 
muscles seems to be peculiarly resistant to the toxin. 

In those cases which recover the advance of the paralysis ceases, and those muscles 
which have been most recently affected begin to show some recovery quickly. 

When the disease docs not prove fatal either from respiratory failure, pulmonary 
complications or sudden syncope, the paralysis ceases to spread, and the patient 
enters upon the stage of recovery. 

The paraesthesije, which have been described with the onset, often persist, and 
there may be cramp-Itke pains. Not unconunonly the muscles are tender upon deep 
pressure; but there Is never that severe degree of tenderness met with in some 
forms of peripheral neuritis as, for example, in alcoholic neuritis. There is exception- 
ally blunting of sensibility, most marked in the periphery ; but this is never deep, 
nd is rapidly transient. 

Though from the general weakness of the trunk muscles there may be some 
difficulty in emptying the bladder and rectum during the first few days, and even 
retention with overflow incontinence that may require catheterisation from the same 
cause, yet these last but a few days. The deep and superficial reflexes disappear 
early with the onset of the first signs of the paraysis in the affected regions. The 
psychic functions remain unimpaired throughout. 

Diagnosis. — The rapidly spreading character of the paraJj-sis in Landry’s disease 
is so striking as to necessitate distinction only from those few maladies in which a 
similar rapidly spreading paralysis may occur, and these are acute spreading myelitis, 
intrathecal hasmorrhage, acute poliomyelitis (spreading type) and acute polyneuritis. 
Acute spreading myelitis is at once distinguished from Landry's paralysis by the 
severe sensory loss and sphincter paralysis, which in the former condition develop 
part-passtt wim the motor para/jsfs and, further, if the myelitis does not involve the 
lumbo-sacral enlargement of the spina] cord, an extensor plantar reflex mil be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, espec- 
ially in the acute stage. The general symptoms and the pyrexia are apt to be more 
severe in poliomyelitis. An onset in ^Idhood is more suggestive of poliomyelitis 
than of Landry's paralysis. A fairly high polymorphonuclear Jeucocytosis in the 
blood, and a lymphocytosb in the cerebrospi^ fluid, are in favour of poliomyelitis. 
The persistence of loc^ atrophic palsy on convalescence is absolute evidence of 
poliomyelitis. The distinction of Landry’s paral^^is from acute febrile polyneuritis 
depends on the mode of spread of the paraljreis, and on the possible presence of 
numerous cells in the cerebrospinal fluid. 

Prognosis. — In about one-half of the cases the paralysb advances until the 
respiratory and bulbar muscles are involved, and death occurs from respiratory failure, 
usually on the third or fourtli day, but sometimes not until 10 days or more have 
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elapsed. So long as the paralysis is extending, and especially when the respiratory 
and bulbar muscles are failing, tlic prognosis is very grave. The extension of the 
paralysis may, however, cease at any stage, and when this occurs the prognosis at 
once becomes favourable, even though there be considerable involvement of tlie 
respiratory and bulbar muscles. 

Treatment.— The patient must be placed at complete rest, and the discomfort 
and panic which are likely to arise from the utter inabili^ to move must be assiduously 
relieved by frequent changes of posture. The greatest care must be taken that the 
patient is adequately fed mth nutritious and light food. Stimulants are usually 
indicated. A mercurial aperient should be administered early and the bowels regu- 
larly relieved, for in some cases obstinate constipation occurs. The bladder should 
be catheterised. If there is difficulty in micturition. Both pain and pyrexia may be 
relieved by the administration of salicylates or aspirin. 

Atropine tends to check accumulation of secretion within the bronchi. Oxygen 
may be administered where cyanosis occurs, and it may be necessary to place the 
patient in a Drinker respirator- When once there are signs that the malady has 
passed its height, and that recovery is commencing, little treatment is required except 
careful nursing and feeding. Gentle massage may then be employed. 


MUSCULAR DISEASES 
PRIMARY MUSCULAR DYSTROPHIES 
Svnonym.— The Myopathies. 

under this heading, a disease is described in which the voluntary muscles undergo 
prim^ degeneration, independent of detectable disease In other parts. To facilitate 
description, a number of dinical types have been distinguished according to the age 
at which the disease appears, to the group of muscles first attacked, to me presence 
or absence of pseudo-hypertrophy, and to the prominence of the hereditary factor. 
The chief of tJiese arc-^1) the fBeudo-hypertropliic type; (2) the juvenile type of 
£tb •, {V) tbt CacvO'%«apwl<>-b\M?QeTil type of and Dtjcrinft* , (4) the distaV type. 

The first type is fairly constant, but there is in reality no sharp division between 
the different forms. That the others do not represent separate diseases is proved 
by the appearance of more than one of them in members of the same family. The 
disease is familial, and it is also hereditary in the sense that it may appear in some or 
all the members of a family through sevcm generations. 

The changes in the muscles in the myopathies are essentially the same as those 
which occur when muscles degenerate from any other cause, namely, a slow and 
progressive atrophy of the contractile elements, with a concurrent increase of fat 
and fibrous tissue. However in moat cases of myopathy swelling or hypertrophy of 
some of the muscle fibres is a feature of the microscopic picture, and this hypertrophy 
IS beVievcd to leprescnl an early stage of l4ic degenerattve process. In the pseudo- 
hypertrophic form the connective-tissue hyperplasia is excessive in some of the 
anected muscles and their bulk is increased. In the otlier forms of the disease, and 
in those muscles in the pseudo-hypertrophic form which become weak without any 
increase in size, the overgrowth of connective tissue may balance the loss of bulk 
due to atrophy of the contractile tissues, and the diseased muscles retain their normal 
size ; or atrophy may proceed faster than hyperplasia, and the muscles waste from 
the beginmng. 

1. PSEUDO-HYPERTROPHIC MUSCULAR DYSTROPHY 
Etiology.— The cause of the disease is unknown. In many instances no ante- 
cedent cases can be traced in the family. In others, a family history is obtained. 
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always on the mother's side. Isolated cases occur, but more often several children 
are attacked in each generation. Boys suffer more frequently than girls in a propor- 
tion of about 5 to 1. Sometimes one sex alone suffers, sometimes both. It is rare 
for all the children to be attacked. The males who escape beget healthy children, 
whilst the females, who appear to have escaped, ouy transmit the disease to some of 
their offspring. 

Symptoms. — The symptoms appear in early childhood. The onset is often 
delayed to the fourth or fiftn year, rarely until towards puberty, and very rarely until 
as late as the tu’entieth year. In cases of late onset, cnla^ement of the ralves has 
usually been present for many years. Weakness appears first in the muscles of the 
pelvic girdle. The child, who usually looks fat and strong, begins to w'alk late, he 
falls easily and rises again with difficulty. He does not romp as other children do. 
He rannot skip or jump, and he has great difficulty in mounting stairs. At first the 
muscles may be normal in size, but, as a rule, some show obvious enlargement before 
the fifth year is reached. The enlargement is most conspicuous in the calves, the 
buttocks and the infraspinati. The erector spime, the quadriceps in whole or part, 
the deltoid, the supraspinatus and the triceps often show considerable hypertrophy. 
Occasionally the masseters arc enlarged. At the same time other groups of muscles 
atrophy. This is most severe and most frequent in the latissimus dorsi and in the 
lower part of the pectoralis major. Later it extends to other muscles, and ultimately 
to those which were at first hypertrophied. The neck and face are spared. There 
is no exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The defects 
are greater in the proximal muscles, and diminish distally. The Wnds often retain 
good power to the en<L This distribution of paral^is gives rise to certain character- 
istic defects of attitude and movement. 

In standing the legs arc placed far apart, and the upper part of the trunk is thrown 
back, so that a pluml^Itne from the most prominent vertebra falls behind the sacrum. 
This attitude compensates for the forward tilting of the pelvis, resulting from weak- 
ness of the glutei, which normally raise the anterior border of the pelvis by lowering 
its posterior border. In the sitting posture the lordosis disappears, for now the attach- 
ments of the flexors of the hip are approximated, and these musdes no longer lower 
ffie anterior border of the pelvis. On lying down the lordosis appears again, but can 
be abolished by relaxing the flexors of the hip-joint, that is, by flexmg the hips passively. 
In walking, the feet arc widely separated, and to clear the ground with the advancing 
foot the body is indined first to one side and then to the other. This “ waddling ” 
produces a gait like that seen in congenital dislocation of the hip. The early pre- 
ponderance of weakness in the extensors of the hip and knee is betrayed by the 
great difficulty experienced in mounting stairs. 

The manner in which the child rises from the supine to the erect position is 
almost pathognomonic of the disease. He first tries to sit up, but fails. He then 
rolls over on his bdly, and raises himself first on his knees and elbows, and then on 
his hands and feet. Next he places his hands on his knees, and as it b impossible for 
him to raise the trunk activdy owing to weakness of the extensors of the hip, he 
literally dimbs up his thighs. Pushing the extensors may be enough to enable hiin to 
complete the movement ; if not, he jerks the shoulders back suddenly and gains the 
erect posture by a vvrithing-movement, whose detaib are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the knees 
slightly flexed. When thb power is lost he is no longer able to rise. The arms 
are abo used to assist the weak legs in sitting down and in getting up from a 
chair- 

As time goes on the weakness increases, and invades all the muscles of the trunk 
and limbs. Some of the musdes become shortened, and dbtortions are produced by 
permanent alterations in the position of the joints. The knees and elbows become 
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flexed, the feet take up the attitude of talipes cquinus, the spine becomes curved 
and the whole body is grossly defonned. 

The deep reflexes and the electrical exdtability of the muscles diminish gradually 
as the wasting increases. Sensation is unaffected. The sphincters are not involved. 
The mental condition shows no abnormali^. 

Diagnosis. — The diagnosis is usually simple if a few of tlie outstanding features 
of the disease are known. The defects of attitude and movement, especially the mode 
of rising from the supine position, together with the characteristic association of 
enlargement of the infraspinati and calves with atrophy of the latissimus doiti, form 
an unmistakable combination. 

Prognosis.— This is most grave. Few patients teach adult life, and most die 
within 10 years of the onset of the disease. 

Treatment. — Drugs have no bencficia! influence. Glycine in large doses has 
been advocated but there is no reliable evidence that it affects the course of the 
disease. Massage and passive movement arc useful in the prevention of contractures, 
and the efficiency of the muscles may be prolonged by suitable exercises. Walking 
should be practised daily, until it becomes impossible. Very often this is lost owing 
to contractions of the calf muscles, and is regained after tenotomy. 

2, OTHER TYPES OF MUSCULAR DYSTROPHY 

.ffitiology.— The separation of the remaining tjpes of myopathy from the pseudo- 
hypertrophic form is not an absolute one, as isolated cases arc occasionally met with 
which acem to form a connecting link between the several vatietie*. The varieties, 
however, are habitually separate tn occurrence, and in families in which numerous 
cases conforming to the types to be described hereunder have occurred throughout 
several generations, no cases presented the peculiar features of the pseudo-l^per* 
trophic form. Moreover, the sex incidence as well as the period of onset is different 
in the nvo varieties, and it is possible that there is some essential pathological differ- 
ence between them, and that they are separate diseases. With regard to the types of 
myopathy unassodated with pseudo-hypertrophy, no doubt e-tisis as to their umda- 
mental unity. They are merely varieties of one disease. 

The influence of heredity is much more prominent than in the pseudo-hyper- 
trophic form. Isolated cases occur, but they are rare. In most instances several 
members of a family are affected in the same and in succeeding generations. 

The sexes suffer equally. The time of onset varies mthin wide limits — from 
infancy to old age. When the >vasting bepns in the face (facio-Kapida-humeral type) 
the disease frequently begins in childhood; but sometimes it begins there late in 
life. In the cases where it is first noticed in the musdes of the shoulder and pelvic 
girdle the onset is most frequent between the ages of IS and 35 {Erb' s juvenile type)’, 
but here, again, it may be^n in childhood or early old age, and the term juvenile 
is hardly applicable to it. The same variations in the age of onset are noticeable in 
cases where the atrophy begins in the forearms and legs [diital type). 

The various types may be exemplified in members of the same family, and in 
the same family the age of onset may show extreme variation. 

The cause of the ^ease is quite unknown. 

Symiptoms. — In the so-called juvenile form weakness and wasting come on 
simultaneously. In most cases they are first noticed in the arms ; but in some families 
the legs suffer first. Of the arm muscles the biceps, triceps and brachio-radialis are 
most often first affected. The lower part of the pectoralis major, the latissimus 
dorsi, trapezius and rhomboids are attacked in most cases. Atrophy of the serratus 
magnus is common ; but it may escape ercn in severe cases. The deltoid, supra- 
splnatus, infraspinatus and subscapularis usually escape. Atrophy of the forearm 
and hand muscles is rare. 
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In the IcK, the flexors of the hip, the extensors of the knee and the glutei are most 
frequently affected. The muscles below the knee often escape entirely. 

In the face the zygomatic muscles and the orbicularis are attacked. The face is 
dull and expressionless, the naso-labial fold is obliterated, the lips are habitually 
separated and the lower lip projects — myopathic facies. The face does not light up 
in conversation, in blinking the eyes are incompletely closed, and the articulation 
of labial consonants is defective. In smiling the mouth forms a straight Une, instead 
of its angles being drawn upwards and outwards by the zygomatid. The power of 
whistling is lost. When the patient closes his ^es, or compresses his lips as fordbly 
as he can, they can be forced open with great ease. The buccinators are often 
affeaed, the tongue and the masticatory musdes never. The spinal muscles often 
atrophy, and in a few cases the abdominal musdes have been involved. The exdta- 
bilit^ of the muscles to faradic and galvanic stimulation usually diminishes in pro- 
portion to the wasting. The musdes never show fibrillary tremors. Sensibility is 
unaffected, and all the other functions of the nervous system are normal. Deformities 
are neither so common nor so severe as in the pseudo-hypertrophic form. 

Diagnosis. — In isolated cases the diagnosis of nwopathy from spinal progressive 
muscular atrophy is based upon the distribution of the wasting, upon the dispro- 
portionate weakness and the absence of fibrilbtion in the affected muscles and the 
age of the patient. \Vhen a family history of atrophy is obtained, dystrophia myo- 
tonica and peroneal muscular atrophy must be excluded. Dystrophia myotonica is 
distinguished by the peculiar prolonged response of some of the muscles to voluntary, 
elcctri^ and mechanical stimulation, and by the distribution of the wasting. Atrophy 
of the stemo-mastoids, which is constant and severe In dystrophia myotonica, is 
never seen in the forms of myopathy now under consideration. In peroneal muscular 
atrophy the combination of atrophy in the lower limbs and small musclesof the hands, 
together with sensory disturbances in the lower limbs, is distinctive. In an early 
case, when the hand muscles are still normal and sensory changes are absent, the 
differentiation from myopathy may be impossible for a time. 

Prognosis.— The disease shows wide variations in its course and duration. The 
atrophy may remain confined to the group of muscles in which it begins, or extension 
may take place after an interval of several years. It rarely extends beyond the muscles 
mentioned above. In most cases, even in those that begin in childhood, progress is 
extremely slow, and as no symptom of the disease is necessarily fatal, death usually 
results from other maladies uncoimccted with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible to 
estimate the value of any treatment that may be employed. Massage, and especially 
voluntary exercises designed to bring the weiened muscles into play, seem sometimes, 
to retard the progress of the disease. 


AMYOTONIA CONGENITA 

Synonyms. — Oppenheim’s Disease; Myotonia Congenita. 

Definition. — A malady of early childhood, usually congenital and sometimes 
familial, characterised by extreme flaeddity, smallness and weakness of the muscles, 
which are not actually paralysed, by lowering of tiie faradic excitabiUw of the muscles, 
by loss of the tendon-jerks and by contracturra in the region affected. 

Etiology. — In most cases the disease is present at the time of birth ; in a few 
cases it has appeared during the first year of life in an apparently healthy child, 
and sometimes foUowng an acute illness, such as bronchitis or diarrheea. Usually 
sporadic, it has occurred in several children of the same parents. Some authorities 
consider ^t it is a variant of the Wcrdnig-Hoffmann disease (j.r.) (p. 1565). 

Pathology. — The chief morbid changes are found in the muscles. In these very 
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conspicuous pathological conditions are present, closely resembling those found in 
the myopathies. The three most striking conditions are — (1) the minute size of the 
majonV of the muscle fibres, from 7« to I2^t; (2) the presence of a few very lar^e 
ct “ giant ” fibres reaching 140^ in diameter, and larger than any fibre occurring in 
normal muscle ; (3J marked regressive changes in the giant fibres. There is increase 
of the connective tissue between the muscle bundles. Reduction in numbers of the 
ventral horn cells of the spinal cord occurs, and the ventral roots are small and poorly 
myelinated. 

Symptoms.— The extreme flacddiiy of the affected musclo is noticed from the 
time of birth. They arc small and tveak, and though there is no muscular wasting 
and no absolute paral 3 ^is, yet in many cases the limbs cannot be raised against the 
action of gravity, nor can the head be held up. The great relaxation of the muscles 
and ligaments allows of the most fantastic attitudes being assumed without prin. 
When the child gets older, he h unable to sit up, but when placed in the sitting 
position the spine bunches up from absence of any muscular support, and he is 
unable to support his weight upon the weak legs. The amyotonia is symmetrical, 
and affects the legs always, the trunk often, the arms not infrequently, but never the 
face. Notwithstanding the flaeddity, some degree of ilexor contracture is usually 
present. The faradic excitability of the musdes is much lowered, but not lost. 
Sensibility and tlie sphincters are not affected. The superficial reflexes are normal, 
but the deep reflexes arc invariably absent in the affected regions. The children 
are usually intelligent, with good bodily development and growth proceeds normally. 

DlagaosU.— This pceseats no <!Ufficutty on accnimt of the presence of the flaccidi^ 
at birth, the absence of the deep reflexes and the tendency' slowly to improve. It 
has to be separated from those maladies to which it bears a superficial resemblance, 
namely, the myopathies, rickety weakness, obstetrical, infantile and diphtherial palsies. 

Course and Prognosis. — Some of the children succumb during the early and 
severe stages of the disease, but the tendency of the disease is to improve slowW In 
the course of years, and in some eases almost complete recovery with return of the 
knee-jerks occurs. 

Treatment.— 'This consisu in aiding the natural tendency to improve with 
massage, passive movements and exercises, in ueaung contraaures with tenotomy 
and in attending to the general heaUb and nutrition. 


DYSTROPHIA MYOTONICA 
Synonym. — Myotonia Atrophica. 

Definition. — disease of familial incidence, which begins usually in the third 
and fourth decades of life, and which is characterised by muscular atrophy of peculiar 
distribution and unlike that of any other disease. This atrophy occurs first and most 
in the stemo-mastoids and fadal muscles, next in the muscles of the forearms, and 
may also be found in the muscles of masticarion, in the vast!, and in the dorslQexors 
of the feet and peronei. Associated with this wasting, but not commensurate with it, 
nor necessarily occurring in the same muscles, is s peculiar difficulty in relaxing the 
musdes after effort, called " myotonia ”, which gives to this malady an especial 
feature which at once separates it from aU other forms of muscular atrophy. Signs 
of bodily dyscrasia are often present, the most important of which are cataract, pre- 
mature bal^ess, atropliy of testides, loss of sexual power and general bodily wasung. 
This disease ^vas first placed upon a firm clinical basis by Batten and Gibb, and 
Steinert in 1909. Curschmann in 1912 adopted the term Dystrophia Myotonica as 
being more correctly descriptive. 

^Etiology. — ^This condition j» probably always familial, and the heredity is 
homologous — that is, it ' * Rinie child-rank, in a number of 
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apparently unconnected families at a common distance from one and the same 
ancestor, and often it seems to be entirely confined to one child-rank. The descent 
of the latent tendency is equally through the males and females, but the males more 
frequently transmit. The presence of the hcrcdo-familial disease in earlier genera- 
tions is often betrayed by other signs, such as cataract, frecraent celibacy, childless 
marriages, high infant mortality and a dying out of certain branches of the family. 
The malady has been obscr\*ed at the age of 10 years, but usually the onset occurs 
betn-een the ag« of 20 and 35 years. A large number of the patients have been 
unusually gifted and profident in athletics prmr to the onset. Both sexes may be 
affected. No exciting causal factora are knonm. 

Pathology. — No definite changes haw been found in the nervous system. The 
muscles presenting the myotonia have repeatedly been examined and found normal. 
In the atrophic muscles the morbid process singles out certain fibres especially, so 
that thick and thin fibres are found Ijing together. There is increase of the muscle 
nuclei round thick and thin fibres alike, though some atrophic fibres may be found 
svith no increase of nuclei. Recent biochemical and electrographic studies by Bromi 
and Harvey of a form of congenital myotonia in goats suggest that there is no functional 
disorder of neuromuscular transmission of the motor impulse, but that the disorder 
is in the muscles themselves. 

Symptoms. — The onset is gradual and the course extremely slow. The first 
symptom to call attention may be, either the difficulty in relaxing after muscular 
effort — the clinging of the hand to the tool which has been grasped, the smile that 
is so slow to disappear— <jr the weakness and vvasting of the muscles. The two chief 
signs of tlie disease — the mj'otonia and the tvasdng— seem to have no connection 
the one with the other, either as regards coincidence in time or place. The myotonia 
may appear years before there is any obvious wasting. Moreover, the muscles which 
show the most conspicuous myotonia are often those which are not wasted, and finally 
those musdes which waste greatly tend to lose any sj’ct of myotonia which they may 
have had. The extent and the intensity of the muscular atrophy and of the myotonia 
show great variations. The atrophy may be widely spread, and many muscles may 
be myotonic, or the former may be severe and the myotonia slight, or both may be 
present in minor degree only. Lostiy, there are cases in lyhidi only the atrophy or 
only the myotonia is present. The myotonia consists in an inability to relax a musde 
immediately after it has been put into voluntary contraction, and the greater the 
effort used in contracting the muscle, the greater the difficulty with relaxation. The 
padent grasps one by the hand, and is unable to disengage the hand, but pulls it 
away sdll grasping, and it may take seconds to relax. He smiles quickly to a suitable 
stimulus, and the face remains fixed at the height of the smile for long after the 
emotion has vanished. In eating, his jaw becomes fixed, he is unable to perform 
alternadng movements in the muscles which are affected except at a very slow rate. 
When the myotonia is severe and general, he is liable to fall like a log when walking, 
from inability to relax muscles which have been put into contracdon. The myotonia 
is seen most often and to a greater extent in the flexor muscles of the forearm and in 
those of the face, but it may be quite general. In the same padent it may be very 
marked at one drae and absent at another. The muscular weakness and wasting 
usually have a most typical distribution, involving the stemomastoids and other 
muscles of the neck, the facial and masticatory muscles — giving rise to the sad “ myo- 
pathic ” face, the vasti of the thighs, the dotsiflexors of the feet and the flexor muscles 
of the forearms, and this is the usual order in which the muscles are affected. It 
is always in one or other of these groups that the wasting commences, but some- 
times the sequence of muscles attacked is quite different. Fibrillation does not 
accompany the atrophy. The electrical reactions show a reduction both to faradlc 
and to galvanic stimuli, with a tendency to a polar change. The “ myotonic reaction " 
consists in a very long-lasting contraction when the muscles are-stimulated with every 
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form of stimulus, and if the latter be stiot^ it may last as long as 30 seconds. This 
is usually present in the muscles whidi are myotonic and not wasted and some 
modification of it is often superadded to the other electrical changes in those muscles 
which are wasted. 

The affection of the muscles of the face and jaw entails some alteration of articula- 
tion arid phonation. The voice is low, it lacks intonation and has a definite nasal 
quality. Sensibility is not affected. 

The rale is for the tendon jerks to be diminished or lost, and it is very rare for 
all the jerks to be present in any case. 

Apart from symptoms and signs connected with the muscles, the most important 
sign of the dystrophy is cataract, which occurs in more than half of the cases. This 
cataract is often met with in otherwise healthy brothers and sisters of those who 
have the muscular changes, and in otherwise healthy members of earlier generations 
in the afflicted families. In succeeding generations after its first appearance, the age 
of occurrence of this cataract sho^vs remarkable “ anticipation ” — that is, commencing 
at first as senile cataract, it appears at an earlier and earlier age witli each successive 
generation, until with fully developed myotonia atrophica it appears in youth. The 
presenile cataract of the dystrophic generation begins as small peripheral opacities, 
first in the posterior and later tn the anterior cortical lamells, sometimes with fine 
point-like opacities scattered through the lens- It ripens quickly to a total soft cataract, 
with a small central nucleus. 

The genital organs remain infantile in some cases ; celibacy and childless marriages 
are common. Mote often sexuality is normal until the onset of definite symptoms, 
after which desire and power disappear, and ultimate atrophy of the testicles is usual. 
Early frontal baldness is the rule. A general wasting of all the tissues of the body is 
seen in many cases. 

Dbgooais.-^-There is no difficulty in the diagnosis when the distribution of 
the musralar atrophy is typical and when myotonia is obvious ; it simply involves 
a recognition of the unique characteristics of the disease. IVhen the myotonia pre« 
cedes die wasting, the age of onset will distinguish this malady from Thomsen’s 
disease, myotonia congenita, and the oncoming of any sign of facial weakness or 
muscular wasting will make the diagnosis certain. When the myotonia does not 
appear until long after the wasting is apparent, the diagnosis is much more difficult, 
but the wasting of the sternomastoids is characteristic. 

Course and Prognosis. — This malady usually progresses very slowly, but occa- 
sionally v^ extensive and incapadlating wasting of muscles and wearness may 
develop within a year of the first symptom. Some cases seem to remain stationary 
for very long penods. The tenure of life is certainly short in all cases, and does 
not appear to be prolonged beyond the middle of the fifth decade. The oldest patient 
reported in the records as still living was aged 50 years. 

Treatment. — It has been found that the administration of quinine, gr. 10 to 15 
daily, lessens the myotonia considerably. Ncilher electrical treatment nor massage 
has the slightest effect in altering the course of the disease. 


MYOTONIA CONGENITA 
Synonym. — ^Thomsen’s Disease. 

Definition. — A very rare malady, coramendng in early childhood, which is 
hereditary and familial, and characterised by a striking slowness in the relaxation 
of the muscle after voluntary effort. On voluntary contraction the musdes pass into 
a spasm which relaxes very slowly, resembling die contraction of the veratrinised 
frog’s musde, and its subsequent slow relaxation. Peculiar changes in the electrical 
excitability of the musde and hypertrophy of the musde fibres are constant. 
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.^liology. — Beyond the facts that the malady is usually hereditary and femilial, 
only a few sporadic cases occurring, and its incidence in early childhood, nothing is 
known of the causes. Cold, heat, fatigue and hunger conspicuously increase the 
symptoms. 

Pathology. — The affected muscles arc actually hypertrophied, and are always 
firmer to the feel than normal muscles, while sometimes they show a board-like hard- 
ness. The individual fibres show oansiderable hypertrophy. 

Symptoms. — The presence of the disease first becomes ewdent from slomiess 
clumsiness and awkivardness of movement, tvith a great tendency to fall if the balance' 
is upset. This is often most noticeable after rest, when, on attempting to move 
the limbs seem glued down and move very slowly. Often the patient is able with 
exercise to work the stiffness off, and the myotonia lessens in the muscles which are 
being used ; but if he is suddenly called upon to put another set of muscles into 
action, as, for example, by losing his balance, he is at once caught up by the myotonia 
and so is apt to fall. In other cases the myotonia increases or is uninfluenced bv 
exertion. The muscles of the legs are, as a rule, most affected, but sometimes aU 
the muscles of the body may be involved. 

Passive movement does not reveal the presence of any rigidity. The abnormalitv 
affects only the relaxation of the muscles after voluntary contraction, the peculiar 
feature being the slowness of relaxation due to the continuance of the contraction 
of the muscle fibres for a variable number of seconds after voluntary impulses have 
ceased. The peculiarities of electrical excitabUi^ bwr the name of the “ myotonic 
reaction ” of Erb. The contraction, either on faradic or galvanic stimulation, lasts 
much longer than the normal and relaxes very slowly, and this is more marked the 
stronger the current used; with the application of galvanism, slow wave-Iikc con- 
tractions of the muscle are seen to proceed slowly ftom the cathode to the anode. 
There is no pain, no sensory disturbances or loss and the sphincters and reflexes arc 
unaffected. 

Diagnosis.— The only malady which can be confused with Thomsen’s disease 
is dystrophia myotonica, in which the myotonic symptoms and signs arc identical. 
In the latter malady, the onset is at a much later age, the incidence of the spasm is 
upon local groups of muscles, and the characteristic wwkness of the facial muscles 
and atrophy of me stemomastoids, etc., at once distinguish it. 

Course and Prognosis. — ^Thomsen’s disease has no tendency to shorten and 
destroy life. It tends to become more marked from infancy to puberty, and tlien 
less marked again as age increases. It has never been knomi to recover spontaneously. 

Treatment. — No cure for the disease is at present known. The administration 
of quinine hydrochloride, in doses of gr. 10 to gr. 15 by mouth t.d.s., may give con- 
siderable sy-mptomatic relief. Conditions which increase the myotonia, such as cold, 
fatigue and hunger, should be avoided. Most patients arc the better for regular 
exercise, as u-as observed by Thomsen, who was nimself afflicted with the disease. 


MYASTHENIA GRAVIS 

Definition. — A chronic malady of adult life characterised by an excessive fatigua- 
bility of the voluntary muscles, especially those innen’ated by the cranial nen'cs. 
This leads to a variable paralysis of the muscles concerned, which is brought on or 
rapidly increased by exertion, and tends to improve with rest, but which may ulii- 
mately become permanent. 

.Etiology. — ^The malady seems to have become more prevalent in this country 
during the past 30 years. It affects predonunantly young adults between the ages 
of 20 and 30. It very rarely occurs before puberty, but cases beginning in middle 
or late life are by no means as uncommon as was formerly supposed. The sexes 
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are equally affected. Nothing is known of any causal factor, either immediate or 
remote, though the first onset of symptoms hi not infrequently been noted after 
an acute infection, particularly of the naso'phsiynx. The one clinical association 
which cannot be ignored is with exophthalmic goitre, for not only may myasthenia 
follow that disorder but the ocular palsies and muscular weakness whidi may occur 
in Graves’ disease bear no small resemblance to those of myasthenia. 

Pathology. — The only change found witlua the ner^’ous system, either central 
or peripheral, is slight atrophy of those nerve cells which supply long paralysed 
muscles, and these changes are certainly not primary. Nor is there any essential 
histological change in the affected muscles except where long-standing complete 
paralysis is associated with the degeneration of long disuse. Small aggregations of 
lymphocytes, known as lymphorrhagcs, have been escribed in the muscles in some 
cases. 

In a large proportion of the cases subjected to autopsy some degree of persistent 
thymus has been found. This may vary between a well-formea organ weighing 
several grammes and small remnants or thymic rests. These thymic elements may 
show eMdence of proliferation or degeneration. 

Chemical examination reveals no significant disturbance in the metabolism of 
glucose, calcium, phosphorus or creatinine, although, in common with most muscular 
disorders, creatinuria may be present in myasthenia. There is evidence that the 
muscle potassium is increased, and that it revens to normal when the myasthenic 
synmtoms are abolished by an injection of neostigmine. 

The view expressed in earlier editions of this book that the seat of tlie disorder 
of function responsible for myasthenia gravis is at the myo-neural junction has of 
recent years received confirmation from observations made with phvsostignune and 
the synthetic substance neostigmine (Prosticmin). It is believed that the normal trans- 
mission of impulses from the motor nerve fibres to the voluntary muscles through the 
motor nerve endinn depends u|)on the liberation at the end-plate of acetyl-choline. 
In myasthenia the failure of effective innervadon may be due to the inadequateUberation 
of acetyl-choUive, or to its premature or excessive destruction by choline esterase, or 
to the presence of a curare-like substance antagorustic in its action to acetyl-choline. 
The aaministration of physostigmine tempor^y delays the destruction of ace^l- 
choline by the choline esterase normally present in the blood, and during the period 
of its activity renders muscular contraction normal. The exact nature of the defect 
still awaits elucidation. 

Symptoms. — ^The onset of the disorder is usually insidious but in rare cases 
may be acute. The symptoms can all be related to excessive fatiguabihty of muscles, 
and thus make their appearance after use and improve with rest, and arc most severe 
in the evening and least marked on first waking in the morning. The muscles first 
affected are usually those innervated by the cranial nerves, particularly the external 
ocular muscles, but as the disease progresses the extent of the disorder spreads to 
involve the muscles of the neck, limbs and trunk. Sometimes, however, the char- 
acteristic weakness is universal from its commencement. 

Ocular symptoms are of the greatest importance. The clerk finds that towards 
the end of the day he is seeing double, or that one or both upper eyelids droop. In 
the morning on waking the ptosis and diplopia have both disappeared, only to return 
after another day’s work. The school teacher notices that as be lei^res his voice 
gradually grows weaker and more btisky, and acquires a nasal quality. This too 
clears up with a rest, and is invariably worse towards the end of die day. Difficulty 
in swallowing is a common symptom. At the commen^ment of a meal all may be 
well, but as it goes on the food is forced down with increasing difficulty imtil finally 
swallowing is no longer possible. Many patients find that they can eat their solid 
meals only in the early part of the day, and by evening can at best sip fluids. Nasal 
regurgitation of fluids towards the end of the day is common. The act of ebe^Ting 
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may rive rise to so much fatigue of the masticatory muscles that only soft foods can 
be taken, and towrds the end of a meal the lower jaw may be too heavy for the 
exhausted muscles to sustain, and the patient may be seen supporting it with the 
hand and attempting in this way to supplement the process of mastication. The 
muscles of the face commonly share the weakness. Friends observe that towards 
the end of the day the patient’s face is expressionless, or comment on the peculiar 
“ snarling ” quality of the smile. The patient may complain that he cannot smoke 
a cigarette or whistle, as the Ups cannot maintain a sustained pressure. In severe 
cases the eyelids can only be closed with difficulty, and it may be noticed that the 
patient sleeps ivith the eyes open. Fatigue of the neck muscles may be an early 
sj’mptom. The head feels more and more heavy and finally can only be supported 
with the aid of the hand. The weakness may affect any or all of the muscles of the 
limbs and trunk, though the arms are more frequently involved than the legs. The 
soldier may find that after a fe^v minutes rifle drill becomes impossible, or the school- 
master that after tvriting on the blackboard for a short time he is no longer able to 
support the weight of his arm. Women may complain that they cannot keep their 
arms up long enough to do their hair. Whatever the initial presenting symptom may 
be, the extent of the disorder gradually spreads until a wide range of volunt^ move- 
ments is affected. 

Few diseases present a more characteristic picture than does myasthenia gravis 
in its established stage. The variable and usually asymmetric ptosis is seldom absent. 
It can readily be brought on or increased by asking the patient to look upwards for 
a fmv seconds, and wlien severe one or both eyes nuy be fully dosed. Unlike the 
ptosis of tabes, there is little compensatory wrinkling of the forehead, because the 
frontales share the weakness of the levatores palpebrarum. The ocular palsies are 
characteristic; any or all of the external ocular musdes may be involved, and strab- 
ismus is common. The paralyses rapidly increase in severity and extent nith ocular 
movement, and a few attempts to glance from side to side may bring all oculomotor 
activity to an end. The pupils are always oonnal in their reactions. The ocular 
more than any other musdes show a tendency to develop complete and unvarjing 
paralysis in long-standing cases, and, mth the exception of the extremely rare disorder 
described as progressive nuclear ophthalmoplegia, there is no disease other than 
myasthenia which gives rise to a complete external ophthalmoplegia with normal 
pupils in the absence of other signs of nervous disease. Fortunately when the stage 
of permanent ophthalmoplegia is reached the optic axes are usually parallel and 
diplopia disappears. 

The facies of myasthenia, wth its ladt of expression, the inability to close or 
pucker the eyes or to wrinkle the forehead and the peculiar, weak, nasal smile, is 
unmistakable. Weakness of the musdes of palate, pharynx and larynx may be general 
or localised, and at first is present only after use. Permanent paralj'sis of toe soft 
palate is commonly seen in chronic cases, that of the vocal cords or pharynx being 
much more rare. Severe weakness of the tongue may be associated wito some reduc- 
tion in the size of the organ but with this rare exception wasting is not seen in myas- 
thenic muscles, nor are the tendon reflexes disturbed. Sensibility and sphincter 
functions are unimpaired. The excessive tendency to fatigue which is responsible 
for the symptoms of myasthenia is also seen in toe muscles in their r^ponse to 
electrical stimulation. \Vith an interrupted faradic current the ointraction of toe 
muscles is at first normal, but instead of remaining at a similar strength for an in- 
definite period it rapidly decreases until it disappears altogether. If the stimulation 
is discontinued for a few minutes and then recommenced, there is a further response, 
which tires more readily than the first. After exhaustion by faradism, some volitional 
response remains. 

Diagnosis. — This is seldom a matter of difficulty if the variable paralysis, in- 
creasing with fatigue and improving with rest, is conspicuous, for this phenomenon 
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occurs in no other disease. Even so, in its early stages, the malady is often mistaken 
for a hysterical disturbance. More legitimate difSculty may arise when only isolated 
and permanent paralysis is present, especially as such cases are liable to present 
themselves in ophthalmic or laryngological departments. It should be remerobettd 
that any unilateral or bilateral palsy of muscles supplied by the cranial nerves may 
be myasthenic. Here the history of slow onset, with variable paralysis and fatigue 
phenomena, can nearly always be obtained, and the absence of the usual signs of 
gross lesions of the brain-stem nuclei, or of pro^essive diseases affecting the latter, 
should avoid confusion. When, as sometimes happens, myasthenia begins wth a 
unilateral ophthalmoplegia or laryngoplegia, the diagnosis may be really difBcult. 
The possibility of such should be borne in mind, and a careful watch kept for the 
appearance of conclusive evidence. An intiamuscular injection of 1 mi. of the 
standard solution of neostigmine may be used as a diagnostic test. Its effect being to 
bring about within half an hour the temporary abolition or very great amelioration 
of any variable symptoms that are due to myasthenia gravis. 

Course and Prognosis. — Although myasthenia gravis is invariably a dangerous 
disease, as its name implies, its course is extremely variable. In some cases the degree 
of the muscular involvement steadily increases in extent and severity until a fatal 
outcome is reached in a few months or years. In such cases death usually results 
from piogrcsaivc respiratory failure or from aspiration broncho-pneumonia conse- 
quent upon pharyngeal and laryngeal palsy supervening upon a state of inanition. 
Not infrequently death is sudden and unexpected and appears to be due to syncope. 
In other cases, the disorder may remain confined for a long period to small groups 
of muscles, particularly those of the eyes, and majr result In a condition of multiple 
cranial nerve palsies of an unvarying character with a survival period of 20 to 30 
years. In such cases more generalised and active symptoms may reassert themselves 
at any time, and death may occur after many years of stability. In yet a third group, 
lone periods of complete remissioR may ocoar, ultimately followed by a recurreace 
of ^aracteristic symptoms, which on tius occasion may prove to be progressive. 

Treatment.—The treatment of this disorder was revolutionised oy the discoveiy 
of the specific effect of physostigmine and its synthetic relative neostigmine. Few 
things in medicine are more dramatic than the sudden amelioration of symptoms, 
the relief of ptosis, the recovery of ocular movement and the return of facial expression, 
that follows the admiiustration of one of these drugs. The effect is, however, transi- 
tory, lasting only from 4 to 6 hours, and b in no sense curative. It is usu^ to admin- 
ister 2 to 4 ml. of neostigmine (1 to 2 mg.) subcutaneously two or three rimes daily 
half an hour before meals. If the drug causes abdominal discomfort or palpitation 
it may be combined with atropine sulphate gr. Alternatively, the drug may be 
given by mouth in doses of 10 to 25 mg. three or four rimes daily. In severe cases 
the period during which the effect of the drug b wearing off may be attended by 
severe and alarming weakness, and over a prolonged period the beneficial action 
of the drug tends to lessen and an Increased dose is required to be effective. The 
administration of ephedrine gr. J to I b.d., has been found beneficial : it may be 
sufficient of itself to keep a mild case in reasonable comfort or it may be used as an 
adjunct to neostigmine. 

The frequent association of a persbtent thymus with myasthenia has long received 
attention and has led to attempts to treat Ae dborder by influencing this organ. 
Numerous isolated examples of improvement in symptoms following radiotherapy 
to the thymus are recorded in the literature, but the results were not constant. Of 
recent years a number of cases have been treated by surgical remoN’ul of the thymic 
remnants, with encouraging results. Thb operation is one which carries a consider- 
able mortality, and should only be attempted by an expert in thoracic surgery. Of 
the patients who have been so treated some have shown a degree of improvement 
amounting to a cure and quite different from ai^thing seen with neostigmine therapy. 
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Dthers, after a period of improvement, have relapsed. Others, again, have shown 
10 material alteration in their condition. The procedure should at present be regarded 
IS an encouraging but not yet fully established advance in treatment. 


FAMILIAL PERIODIC PARALYSIS 

Definition. — flaccid paralysis affecting the muscles of the trunk and of the 
jxtremities, assodated with loss of the deep reflexes and diminution or loss of faradic 
xcitability in the muscles. The paralysis is temporary in character, though it may 
56 fatal during the attack, and it recurs at ioterv^s. It is a rare malady, some 200 
ases having been reported in the literature. 

iEtiology. — It has been noted as early as the fifth year, and as late as the tlurtieth 
rear ; but usually it appears about the age of puberty. Most of the cases occur in 
he male sex. Heredity is very marked, and the malady has been traced through 
ive generations. Transmission may occur either through the male or through the 
‘emale, and not infrequently a generation is skipped. Several members of the same 
■amily are usually affected. 

Pathology. — Several cases have come to necropsy, but no lesion which could be 
issodated with the symptoms was found. Biopsy of the muscles has given entirely 
legative results. During an attack, signiflcaot faU in the serum potassium has been 
lemonstrated. An attadk may be brought on by a large intake of glucose, especially 
f an injection of insulin is given at the same time. 

Symptoms.— The clinical picture is so striking as to be almost dramatic. The 
aatient retires to bed feeling perfectly well, and awakens in the morning without 
sain or malaise, but with a flaedd. motor paralysis, which always involves all four 
nttremities, and wluch may reach all the muscles of the body, except those of the 
irgans of speech, deglutition and respiration, and even these are often partially in- 
mlved. Severe involvement of these vital muscles during an attack has caused death, 
rhe bladder and rectal functions are retained, and it is unusual for the patient either 
£0 void urine or f£ces during the attack. The paralysis is usually at its height on 
vaking ; but ft may subsequently increase. After lasting for a variable time, from 
1 few hours to a few days, it passes off, sometimes gradually, sometimes rapidly. In 
5ne family it was astonishing how the patients on waking in an attack could judge 
nvariably how long the particular attack would last. They could judge ivith unmiling 
:ertainty when abihtj' would return, and were in the habit of arranging their business 
iccordingly. Most of the patients in addition to the severe attacks of paralysb suffer 
Tom what they call “ morning weakness ”, temporary inability to grip with the hands, 
ind slight disability with the feet on waking. The paralysis in periodic paralj’sis 
s flaccid, and there is loss or marked diminution of response to faradlsm during the 
aaralysis. The deep and superficial reflexes arc lost in the paralysed region. Objective 
jensation is not affected; but there may be subjective sensations of tingling and 
lumbness, and the muscles may be a little sore and stiff after the attack. Flushing 
5f the face and profuse sweating may occur during an attack. There is an invariable 
lendency for the attacks to diminish in frequency and se^'cnty after middle life is 
reached. 

Diagnosis. — ^This must be evident to any one acquainted with the sjTnptoms 
5f the cSsease. 

Treatment. — Potassium chloride in large doses (up to gr. 30 or 40) will avert 
5r cut short an atta^. No oAer remedial measure is known. 

J. PuRDON Martin. 

J. St. C. Elkincton. 


SECTION XIX 

PSYCHOLOGICAL MEDICINE 


INTRODUCTION 

PsTCMiATRT IS Concerned with forms of illness as widespread and diverse as th(«e 
of somatic medidne. There are almost as many beds in mental hospitals, colonies 
for defectives and allied institutions as in all other hospitals put together ; and there 
is an undoubtedly large, if unnumbered, part of the population who have nuld mental 
disorder not needing mental hospital care : hysteria, obsessional neurosis, hyp<^ 
chondtia, chronic depression, paranoid states and so forth. The diversity of tlus 
widespread group of illnesses oepends on their being disorders of mind— disorders, 
that is, of the human function which comprehends and sums up all other functioris 
of the organism, serves to relate a human being to his complex environment, and is 
the chief token that he is an individual, and not a sample. Mental disorders are 
therefore varied, as are the people who suffer from them. It is only by ignoring 
roost of what is individual in these illnesses that a few common types or categories 
can be recognised, comparable to the “ diseases ” of somatic medicine. Such a 
procedure is necessary for practical ends; material must be classified. Moreover, a 
biological foundation may be assumed for the syndromes with which psychiatry 
works. They stand for the main ways in which a human being can become mentally 
unhealthy. There are only a few such ways, and th^ are determined by the struc- 
tural ana functional patterns inherent in the organism. Diversity arises through 
thelt becoming manifest under the tniluence of each individual’s special environment 
and in combination with bis other inherited tendencies. Diversity, therefore, can 
be due to a combination of single hereditary causes and to the effect of each individual's 
environment throughout his life upon his development and behaviour. There is 
always intscplay bet'seca, inhecitancft and envitonment. Part of the psychiatrist’s 
busine^ is to discover how this interplay has led to the present illness. The inter- 
play, moreover, is sufficiently varied in the course of each patient's life to make prog- 
nosis and the effect of treatment a matter of individual study, rather than of summary 
inference from the diagnosis, once made. 

Treatment is only another special instance of the environment acting on the 
patient ; its power and limitations for him cannot be judged without c»nsidering 
what effects this or that experience has had on his previous life. Consequently the 
psychiatrist, even more than the general physician, must study illness in rtvo wa« : 
first, as showing some typical pattern of morbid behaviour with characteristic patho- 
logical changes, and tending to run along well-known lines; and secondly, as a 
patch of personal biography, something to be understood, rather than classified in 
terms of psychology and physiology. The two methods are complementary, though, 
in a brief textbook presentation, the fottner must be the more prominent. 

There is no dinding line between somatic medicine and psychiatry. Psychiatry, 
although it has to rvork in part with social and psychological conceptions of whiwi 
general medicine has hitherto felt less need, suffers greatly when it lir^ts itself to 
this way of regarding mental phenomena. It cannot safely ignore the relationship 
between bodily happenings and the patient’s state of mind. Crude instances of this 
relationship are the delirium that accompanies an acute fever and the irritable fatigue 
(neurasthenia) that may follow it; riic insanity that is due to cerebral tumour or 
general paralysis of the insane; the obsessional neurosis that follows encephalitis 
fethamca; and the hysterical symptoms of disseminated sclerosis. There is no 
i6oS 
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mental disorder, mild or severe, in the causation of which bodily disease may not 
play an impomnt part. Moreover, it is not only in crude instances of structural 
or chemical disease that the relationship between bodily and mental illness may be 
recognised. A human being does not exist as a rarefied mind united vvith a solid 
body ; he is an or^nism all of whose subsidiary functions contribute to this highest 
function — his mind — ^which brings him not only consciousness, but also an integrated 
behaviour in relation to his surroundings. Disturbances, transient or permanent, 
of these part-functions (for example, in the sensory apparatus or the circulatory 
system) will have some effect on his state of mind. Changes in the central nen'ous 
system are the most obrious instance of this, but the endocrine glands, the autonomic 
nervous system and the metabolic processes are often of notable significance in the 
various maladjustments summed up as mental disorder. A human being is con- 
stantly responding to, and influencing, hts surroundings ; but his doing so is condi- 
tioned by the vanous parts of his body and the svay they are working. It is Ukeivise, 
and equally, neccssaiy to weigh psychological influences and effects when deciding 
the pathogenesis or the treatment of predominantly physical illness. The part that 
emotion may play in the chain of events that cause or aggravate peptic ulcer has been 
lately demonstrated in a manner to convince the sceptic, and there is less dramatic 
but equally weighty evidence attesting the interpl^ betn’cen psychological and physical 
happenings which may influence the outcome of many a surgical or other illness. 
Much of the recent enthusiasm for “ psychosomatic ” medicine turns on a belated 
recognition of thb. It is plain that psychiatric issues must be the concern of all 
doctors, not merely the psychiatrist’s preserve; and that psychological happenings 
differ from physiological in their deceptive accessibility to familiar meuiods of observa- 
tion, in their almost Gordian complexly, and in the concepts found most useful for 
describing and explaining them, rather than in any essential quality which would 
keep them permanently distinct. 

^ Before the categories and clinical features of mental illness are described, the 
principles of psychopathology, prognosis and treatment call for some very brief con- 
sideration, since without them psychological medicine 'written down is a repellent 
catalogue of details. Though the principles set forth may seem trite or too obvious 
to be worth stating, it is unfortunately the case that they are often not applied as 
fully as they might be to the clinical study and treatment of mental disorders. 

rsychopathology.— Intrinsic Causes. — The intrinsic causes of mental disorder 
are those which depend on hereifity and on phases of development, e.g. the climacteric. 
Extrinsic causes, which come from the environment, are cither mental experiences 
or physical damage. The distinction between intrinsic and environmental, like that 
between physical and mental, is conveiuent but artificial ; a long sequence of related 
happenings both within and without the patient’s body goes to the causation of any 
mental illness. It is, of course, possible in many instances to discover some indis- 
pensable link in this chain of causes — an intoxication with alcohol, for example, a 
syphilitic infection of the brain, an inherited predisposition to periodic insanity, a 
bereavement — ^which may legitimately be singled out as the chief cause and classified 
as intrinsic or extrinsic, but this is more valuable for formal and didactic purposes 
than clinically. Actual cases usually show a complicated etiology. Thus, a man 
whose parents had both been subject to melancholia became fmnself profoundly 
depressed after the death of his wife, and attempted suicide by drowning. He survived, 
but during the resulting pneumonia he was delirious and threw Imnself from an 
upper window, crying out that he must go to his wife. The causes of the mental 
disturbance in this case were many and obvious; numerous they always are, but not 
always obvious. One cause may, of course, be prepotent. 

The more detailed the analysis of a patient's endowment and experiences, the 
more entangled physical and psychological, internal and external factors seem to be. 

Heredity and constitution . — The hereditary factor is not a general neuropathic 
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taint ; there are specific predispositions to one or other anomaly. These predisposi- 
tions are transmitted in accoroance with familiar genetic principles, summed up in 
the modern gene-theory of inheritance. Studies of families and of twins have proved 
the importance of the hereditary factor in the major ron-organic psychoses, though 
they have not yet sufficed to reveal with certainty the number ana location of genes 
concerned in the transmission of the hereditary types of morbid reaction. 

Among the main reasons for this incompleteness in our knowledge is the mpossi- 
bility of concluding that an inherited trait is not present, merely because it is not 
manifest in some recognisable form. Other inhented factors and, most of all, the 
environment, will in many cases determine whether an individual predisposition is 
to become evident or not. Thus a man may have an inherited tendency to melancholia 
which remains latent until a financial reverse or disease of the cerebral arteries provides 
the conditions necessary for its manifestation. It is true that some inherited pre- 
dispositions, e.g. to Huntington’s chorea, arc almost independent of the environment 
in this respect, but such are exceptiorul. 

More than one type of ptoneness to mental disorder can be inherited by tlie same 
person. He may, for example, be prone not only to periodic insanity, but also to 
schizophrenia. Mingled proclivities of this kind account for anomalous clinical 
pictures, frequerrtly met vviih and difficult to classify as cither one syndrome or 
another. The *' either-or ” kind of diagnosis is often out of place or misleading in 
psychiatry because of the commonness with which more than one constitutionally 
rooted type of illness may be found in the same patient. Syndromes are frequently 
combinea; to grasp their clinical meaning one may have to investigate the patient’s 
family not only as to mental disorder, but as to normal characteristics of temperament 
also. 

The signs of a transmissible tendency to some mental disorder may not be actual 
illness, but only a special kind of personality. There are certain varieties of person- 
ality which show some of the essential features that characterise certain t^es of 
mental illness; the differences between personality and illness seem then to be of 
degree rather than of kind. Moreover, those who manifest one or other type of 
illness are often found to have had the t^e of personality that is functionally similar 
to it. So close may the similarity be that it is difficult to decide when the illness has 
begun, because there was no sharp dividing line, in lime or in form, between the more 
or less normal previous personality and the actual disorder. This frequency of associa- 
tion and similarity of form between the normal state and the illness points to the 
constitutional background of mental illness, and shows how' hereditary tendencies 
can express themselves in more or less nonnal ways in personality before the catas- 
trophe of an obvious illness has directed attention to tnem. Nor is it only in the 
personality that inherent proclivities may be revealed ; certain types of bodily struc- 
ture, too, occur much more frequently in those with a particular mental constitution 
or mentiil illness than in the rest of the population. The most striking instance of 
this is the frequency with which a “ pyknic bodily habit and a “ syntonic ’’ person- 
ality are found among those who have periodic attacks of mania or melancholia (see 
p. 1646). It is not common to find pure examples of mental or physical types in the 
population, and recent work, e.g. that of Sheldon, has aimed at making it possible to 
designate the mixture of components in any individual by a taxonomic formula rather 
than by ascribing them all to one or other type; but whatever method of description 
be employed, the association of osseous and muscular structure vnth a particular 
personality structure and perhaps with a predominant form of autonomic response 
seems frequent enough In healthy as well as mentally ill persons to warrant classing 
physique, physiological behaviour and personality together, however tentatively.* 
Such constitutional features, whether mental or phj-sical, indicate that inherited 
tendencies can body themselves forth in aormal phj^ical and psychological structure 
before morbid exaggerations of them make an appearance. The varieties are some- 
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times called by appropriate names, e,g. sduzoid, cyclothymic, syntonic, obsessional, 
hysterical, paranoid. The relationship is not a simple one. There are very many 
people "with these tj’pes of personality who never fall mentally ill. 

A pronounced personality, belonging to one or other of these types, does not 
indicate that the person who exhibits it is likely to have a mental illness, but only 
that if he should have a mental illness, it will probably be of the corresponding type. 
As with all inherited anomalies of which the crude manifestation is delayed until 
adult life, there may be for many years none or only mitigated signs of the proclivity ; 
these may be indistinguishable from what occurs in normal people. The more pro- 
nounced the anomaly of personality, the more likely that it portends a mental illness, 
or, at any rate, a proclivity to the mental illness in specially adverse ctrcumstances. 

In studying personality, the psychiatrist can have recourse to several techniques, 
besides direct observation and the descriptive method based on the reports of those 
familiar with the individual studied. The most ambitious are projective methods, 
of which the Rorschach ink-blot and the thematic apperception test arc examples. 
The patient’s fantasy is evoked by more or less standardised stimuli, and inferences 
dra^vn from what he says and does in these circumstances. Expert and cautious 
interpretation is indispensable. This applies to the whole of the growing array of 
psychological methods of assessing personality. 

In the foregoing, personality and constitution have been spoken of as though 
they were static, innate attributes of the human organism. Neither of these epithets, 
however, is appropriate, not even in respect of bodily constitution. Responsiveness 
and plasticity are essential to human development of every kind ; there is a constant 
intei^lay of personality with the outer world, modification of it and by it. The main 
pattern of development is doubtless determined by innate, inherited faetors->-bodily 
structures grow, instincts come into play and the general direction of functional 
activity is predetermined. But general dire^ions and main patterns mean little 
unless they are given body and content by indmdual experience. Nutrition, for 
example, can deflect the body from its ordained pattern or enable its fulfilment; all 
sorts of physical interference cm maim it or improve it : the same is profoundly, if 
obviously, true of the mental side of human mowth and maturity. Consequently, 
each patient's personality is not to be assessed as conforming to a frozen artificial 
type, but as a complex of dynamic functions, changing in outward form, sornetimes 
in unstable equilibrium, and none the less powerful for being subterranean. Here, 
as was said earlier of psychiatry in general, there must be Uvo ways of viewing the 
data : in classes, and as individual living biographies to be understood rather than 
schematised. Both methods are necessaty to any complete psychopathology. 

Phases of development. — A concrete instance of the foregoing is the ^ange that 
occurs at certain turning-points, such as puberty, pregnancy or the climacteric. 
Endocrine and other physical changes at these epochs maybe accompanied by psycho- 
logical disturbances, cite eeventy and form of \vhi<di being them under the notice of 
the psychiatrist. They are dramatic episodes in a lifelong process of growth, maturity 
and involution or decay, which is marked by plasticity and development of varied 
functions in the first stage, stability and differentiated adaptation in the second, 
emotional lability and suspicion, intellectual narrowing, rigidity, failing grasp and 
memoty, in the last. The mental disturbances which may occur at different ages are 
much influenced by these intrinsic factors and tendencies. 

Extrinsic Causes. — The outer world impinges on human beings from the day 
of their birth, or even their conception, in more and more complicated ways, as they 
themselves become more complicated. In other tvords, the environment is, for the 
individual, as complicated as he can make it ; and that ■will depend on how far he 
has himself developed hitherto. Human beings deal selectively, not merely passively, 
with experience. At each stage of their growth, previous experience helps to deter- 
mine what they will select from their environment, and how they will use this and 
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taint ; there arc specific predispositions to one or other anomaly. These predisposi- 
tions are transmitted in accordance with familiar genetic prindples, summed up in 
the modem gene-theorj' of inheritance. Studies of famiUes and of twins have proved 
the importance of the hereditary factor m the major non-organic psychoses, though 
they have not yet sufficed to reveal with certdoty the number and location of genes 
concerned in the transmission of the hereditary types of morbid reaction. 

Among the main reasons for this incompleteness in our knowledge is the impossi- 
bility of concludbg that an inherited trait is not present, merely because it is not 
manifest in some recognisable form. Other inhented factors and, most of all, the 
environment, will in many cases determine whether an individual predisposition is 
to become evident or not. Thus a man may have an inherited tcndenc^ to melancholia 
which remains latent until a financial reverse or disease of the cerebral arteries provides 
the conditions necessary for its manifestation. It is true that some inherited pre- 
dispositions, e.g. to Huiitington'a chorea, are almost independent of the environment 
in this respect, but such are exceptional. 

More than one of proneness to mental disorder can be inherited by the same 
person. He may, for example, be prone not only to periodic insanity, but also to 
schizophrenia. Mingled proclivities of this kind account for anomalous clinical 
pictures, frequently met ivith and difficult to classify as either one syndrome or 
another. The " cither-or " kind of diagnosis is often out of place or misleading in 
psychiatry because of the commonness with which more than one constitutionally 
rooted tyhe of illness may be found in the same patient. Syndromes are frequently 
combincQ *, to grasp their clinical meaning one may have to investigate the patient’s 
family not only as to mental disorder, but as to normal characteristics of temperament 
also. 

The signs of a transmissible tendency to some mental disorder may not be actual 
illness, but only a special kind of personality. Tliere are certain varieties of person- 
ality which show some of the essential features that characterise certain types of 
mental illness; the differences between personality and illness seem then to be of 
degree rather than of kind. Moreover, those %^ho manifest one or other type of 
illness are often found to have had the tj^e of personality that is functionally similar 
to U. So close may the similarity be that h Is difficult to decide when the illness h» 
begun, because there was no sharp dividing line, in time or in form, between the more 
or less normal previous personaUty and the actual disorder. This frequency of associa- 
tion and similarity of form between the normal state and the illness points to the 
constitutional background of ment 2 d illness, and shows how hereditary tendencies 
can express themselves in more or less normal ways in personality before the catas- 
trophe of an obvious illness has directed attention to them. Nor is it only in the 
personaUty that inherent proclivities may be revealed ; certain types of bodily struc- 
ture, too, occur much more frequently in those wth a particular mental constitution 
or mental illness than in the test of the population. The most striking instance of 
this is the frequency with which a " pyknic " bodily habit and a “ syntonic " person- 
ality are found among those who have periodic attacks of mania or melancholia (see 
p. 1646). It is not common to find pure examples of mental or physical types in the 
population, and recent work, e.g. that of Sheldon, has aimed at making it possible to 
designate the mixture of components in any individual by a taxonomic formula rather 
than by ascribing them all to one or other type ; but whatever method of description 
be employed, the association of osseous and muscular structure with a particular 
personality structure and perhaps with a predominant form of autonomic response 
seems frequent enough in healthy as vrall as mentally ill persons to warrant classing 
physique, physiological behaviour and persoiutlity together, however tentatively.* 
Such constitutional features, whether mental or phy^cal, indicate that inherited 
tendencies can body themselves forth in nonnal ph^ical and psychological structure 
before morbid exaggerations of them make an appearance. The wirietics are some- 
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times called by appropriate names, e.g, schooid, cyclothynifc, syntonic, obsessional, 
hysterical, paranoid. The relationship is not a simple one. There are very many 
people wth these types of personality who never fall mentally ill. 

A pronounced personality, belonging to one or other of these types, does not 
indicate that the person who exhibits it is likely to have a mental illness, but only 
that if he should have a mental illness, it will probably be of the corresponding type. 
As wth all inherited anomalies of wludt the crude manifestation is delayed until 
adult life, there may be for many years none or only mitigated signs of the proclivity ; 
these may be indistinguishable from what occurs in normal people. The more pro- 
nounced the anomaly of personality, the more likely that it portends a iDtntsl illness, 
or, at any rate, a proclivity to the mental illness in specially adverse circumstances. 

In studying jpersonality, the psychiatrist can have recourse to several techniques, 
besides direct ooservation and the descriptive method based on the reports of Aose 
familiar with the individual studied. The most ambitious are projective methods, 
of which the Rorschach ink-blot and the thematic apperception test arc examples. 
The patient’s fantasy is evoked by more or less standardiseo stimuli, and inferences 
dra^vn from what he says and does in these drcumstances. Expert and cautious 
interpretation is indispensable. This applies to the whole of the growing array of 
psychological methods of assessing personality. 

In the forgoing, personality and constitution have been spoken of as though 
they were static, innate attributes of the human organism. Neither of these epithets, 
however, U appropriate, not even in respect of bodily constitution. Responsiveness 
and plasticity are essential to human development of every kind ; there is a constant 
interplay of personality with the outer world, modification of it and by it. The main 
pattern of develofiment is doubtless determined by innate, inherited factors — bodily 
structures grow, instincts come into play and the general direction of functional 
activity is predetermined. But general directions and main patterns mean little 
unless they are riven body and content by individual experience. Nutrition, for 
example, can defect the body from its ordained pattern or enable its fulfilment ; all 
sorts of physical interference can maim it or improve it : the same is profoundly, if 
obviously, true of the mental side of human growth and maturity. Consequently, 
each patient’s personality is not to be assessed as conforming to a frozen artificial 
t)pe, but as a complex of dynamic functions, changing in outward form, sometimes 
in unstable equilibrium, and none the less powerful for being subterranean. Here, 
as was said earlier of psychiatry in general, there must be two ways of viewing the 
data : in classes, and as individual living biographies to be understood rather than 
schematised. Both methods are necessary to any complete psychopathology. 

Phases of development . — A concrete instance of the foregoing is the change that 
occurs at certain turning-points, such as puberty, pregnancy or the climacteric. 
Endocrine and other physical changes at these epochs may be accompanied by psycho- 
\tigica\ distutbances, the severity and forro of wfoch bring tbem undet the norite of 
the psychiatrist. They are dramatic episodes in a lifelong process of growth, maturity 
and involution or decay, which is marked by plasticity and development of varied 
functions in the first stage, stability and differentiated adaptation in the second, 
emotional lability and suspicion, intellectual narrowing, rigidity, failing grasp and 
memory, in the last. The mental disturbances whidi may occur at different ages are 
much influenced by these intrinsic factors and tendendes. 

Errumsic Causes. — The outer world impinges on human bein^ from the day 
of their birth, or even their conception, in more and more complicated waj^, as they 
themselves become more complicated. In other words, the environment is, for the 
individual, as complicated as ne can make it; and that wll depend on how far he 
has himself developed hitherto. Human beings deal selectively, not merely passively, 
with experience. At each stage of their growth, previous experience helps to deter- 
mine what they will select fVom their environment, and how they will use this and 
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integrate it, to serve in its turn as the partial determinant of further growth and 
integration (the other determinants being hmate ones).' “ Experience ” is here being 
used in the widest sense to denote the response of a human being to the impact of 
file outer world upon him, whether h be otnsciously recognised as sucli or not at 
the time. 

It is, therefore, impossible to give adequate consideration to any aspect, including 
the psy^ological, of a human being’s way of dealing with the outer world unless one 
pays regard to his previous experience, mental and physical, and to the present state 
of his whole organism, mental and physical. The cultural milieu in which he has 
grown up must be taken into aaount Too partial a regard for subsidiarj] functions, 
whether physiological or psychological, may lead one away from the living human 
being, who is an integratea organism, not a collection of disparate mental and physical 
systems ; similarly, too concentrated a gaae on this latter aspect, i.e, on the socially 
oiganised person, to the neglect of part-functions, may make one see only a dis- 
embodied spirit, as remote from medicine as from daily life. 

Phytical experiences . — Some external happenings influence the mental state chiefly 
by way of the body : infection, physical trauma, intoxication and metabolic and endo- 
crine disturbances due, wholly or in part, to environmental influences may result in 
mental disorder. In many of these instances, the mental change is mediated by way 
of some cerebral damage, and the clinical picture is of the organic neurogenic kind, 
e.g. dementia. It would be wrong to attribute the whole of the mental disorder to 
the cerebral damage; but to it is referable the core of the psychosis. Some diseases 
have an incidence on special functions and pans of the central nervous system, which 
determines characteristic features in the mental picture, e.g. the anxious fidgetiness of 
the patient who has had chorea, the stiff mind and obsessional thoughts and move- 
ments of the post'encephalitic, the hysterical phenomena of the elderly arterio- 
sclerotic patient or the man poisoned with carbon monoxide, the aphasia and apraxia 
of the post-apoplectic, the silly “moria” of the cerebral tumour. In the mala, 
however, it is not possible to correlate mental symptoms with special areas or kinds 
of cerebral damage — partly because the brain is not the only structure concerned, 
partly because it acts as a whole, and also because the presumptive changes in it arc 
too evanescent and delicate to be accessible to our crude methods of examination. 
Even the dectro-enccphalogram, which seemed to promise so much, has contributed 
little to the understanding of cerebral happenings in mental disorder other than 
epilepsy, though it is valuable in suggesting the presence or indicating the site of a 
lesion, e.g. in the temporal region. 

To limit oneself to the brain in studying the somatic correlates or basis of mental 
phenomena would be an error. In the physical accompaniments of emotion, the 
whole body participates through the mediation of the vegetative nervous system and 
the endocrine glands. This is significant, because emotional upset is one of the 
most important phenomena of mental disorder. The sequence of psycho-phj’sical 
happenings of which an emotional upset is the climax and the outward sign, may 
be started not only by some mental happening, but also by physical experiences—* 
intoxication with a drug, or a circubtory disturbance, or a metabolic upheaval such 
as acute hypoglycatmia. Whether, for example, thb hypoglycaimia mmes from out- 
side, as an injecdon of insulin, or arises (as it rarely may) from within the Wdy, as a 
“ spontaneous ” deficiency, is of little consequence in its bearing on the mental 
disturbance engendered. The chief emphasis lies on the physical apparatus through 
which so widespread an affection of the whole organism can be evoked, just as in 
other circumstances the emphasis would Ue on fiw psychical apparatus which serves 
the same end. This apphes more widely than to emotional disturbances alone. 
Where a symptom is, on the face of it, definitely physical or definitely mental, its 
causation may not be inferred to be cxdurively of the same order ; the chief cause 
of, say, an anorexia may be a scries of mental esperiences or an attack of nugraine or 
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3 uncmia or a pituitary disease. Study of the anoreaa alone cannot ser\'C to discrim- 
inate them ; not even study of the psycholoraca] state alone, or of the physical state 
alone may suffice. Very often the physical and psychological factors in causation 
arc mingled inextricably— they represent, of course, diffetent facets of the same series 
of phenomena. 

Mental experiences . — Mental growth is dependent on daily experience for its 
material. Experience can be subdivided into perceptual, emotional and other hinds, 
but such a division is fictitious. The means by whi(A daily experience is incorporated 
with our mental equipment and acquires an influence over our subsequent be^viour 
in all respects can only be understood if wc avoid thinking of emotions, instincts, 
perceptions and other abstractions as real entities, as distinct and separately operative 
forces. Memory, for example, is not merely an intellectual function by which we 
recall a happening into consciousness in more or less verbal terras, but a device, or 
function, by whiidi past happenings are able to influence subsequent behaviour ; the 
waj'S in which they do so, and the form in which the earlier experience is reproduced 
into consciousness, will be greatly influenced by its original emotional, as well as 
more purely perceptual, aspects, and by other physical and mental experiences — a 
distressing repetition of the experience, for example, or a physical happening like 
concussion or cortical atrophy. 

There are general needs in mental life — instinctual needs — which bring us into 
relation with our immediate surroundings, lead us to feed ourselves, maintain our 
lives, reproduce, and aim at other ends which have been variously formulated by 
philosophers, saints and psychologists. Tlicse biological forces, hon ever denominated 
or classified, are not peculiar to human beings, but in respect of human beings are 
so much more accessible to minute enquiry along verbal Iin», that complex conceptual 
sv’stems have been built up to describe them. Comparative and experimental psy- 
chology have partly corrected unreal refinements and mghly metaphorical interpreta- 
tions ; physiology can also help here. Unduly speculative subtleties, e.g. some psycho- 
analytical ones, are ill-suited to medical nee^. The influence of previous experience 
OR all subsequent behaviour is as evident in physiological happenings as in the mental 
field ; the special language and formulations and hypotheses of psychology are not 
to be taken as permanently distinct from those suitable to /ess highly mtegrated 
functions, though much must be conceded to the special complexity and character 
of psychological phenomena. Such terms as projection, sublimation, conversion, 
symbolism, identification, repression, amnesia, perseveration, displacement of affect, 
cover spcdal instances of the general relationship between inherent tendencies of 
the organism and their material substrate, and the influence of past on present experi- 
ence and behaviour. 

In dealing with the multifarious world about him, a human being is constantly 
obliged to select what he will perceive, and in what form he will perceive it ; pure 
“ objective ” perception never occurs. To perceive things at all, he must give them 
meaning by relating them to Umself and to Ws previous experience. Unless he can 
do this, not necessarily consciously, he is at the mercy of his environment, as a new- 
born baby is. Perception is therefore an active process ; it has instinctual and emo- 
tional, as well as cognitive aspects. It depends partly upon memory for being able 
to give meaning to what it perceives; such roemory need not be conscious. Con- 
sciousness, it is well to bear m mind, b only an attribute of psychological happenings, 
not their essence or their criterion ; mental life goes on wim varying degrees of con- 
sciousness attaching to it. There is no sharp divbloii beUveen conscious and uncon- 
scious mental life : no region called " the Unconscious " wth its own rules and 
contents. Many of the psychological happenings most sigmficant for psychiatry go 
on without clear consdousness of them, but in appropriate conditions they may be 
accompanied by much more, or by full, consdousness. Biologically and psycho- 
iopcally regarded, consdousness is an attribute, like movement or the ability to leam, 
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iininensely important for us human beings, but not a “ present-or-absent " factor 
decisive for our mode of mental conduct. 

Perception being thus an active process, wluch makes use of past experience, it 
not only selects its material and invests it with meaning, but in doing so mav distort 
it, and give it a special ** false “ meaning. Unwelcome emotions may be thus pro- 
jected on to external objects or happenings, which are then regarded as hostile or 
contemptuous, or in some other way significantly related to one’s self. This is not 
remote from the process in visual perwption, whereby one projects the image on one’s 
retina into the external world, and is convinced of its reality there ; the further process 
of clothing it wtli emotional significance depends on one’s inherent tendencies and 
one’s previous experiences. Paranoid symptoms, ideas of reference, grandiose and 
sclf-reproachful delusions exemplify this. Hallucinations and kindred phenomena 
are a speaal instance of the interplay between material substrate {e.g. in cocaine 
poisoning), inherent tendencies {e.g. visual fantasies of children) and past experience 
{e.g. hallucinations of homosexual abuse or divine commands). Similarly, by fantasy 
and imagination the outer world can be manipulated or denied according to the heart’s 
desire, just as by body-images of proposed movement the way is prepared for pur- 
posive muscular action. In giring meaiung to present things, personal connections 
Dct^vecn them and earlier experiences arc established ; whether normal or morbid, 
this ascription of “ symbolic " meaning to everyday objects is indispensable to 
thought, and is most striking in our use of spoken or written language, where sounds 
and shapes are conventional symbols for the most diverse experiences. Some of our 
words are personal to ourselves, and are used in an individual way j in morbidly 
heightened form, this process may issue in schizophrenic neologisms, or oddities of 
expression. Similarly an obsessional patient may feel towards some word or object 
a superficially incomprehensible mixture of attraction and repulsion, which is due to 
this word or object oeing the symbol of some earlier experiences that have been of 
great moment in his life. To see how it has come to be such a symbol calls for minute 
study of his earlier experiences. Phj'sical happenings in one’s own body may symbolise 
present emotions or earlier experience of a momentous and emotionally painful kind. 
A gesture of disgust may normally be evoked unconsciously by a banal happening, 
wmch has somehow become emotionally coloured by past experience. A headache 
or nausea may embody our dissatisfaction with a present situation. So hysterical 
** conversion ’’ symptoms may reflect and symbolise an inner emotional struggle, as 
may also some obsessional movement, schizophrenic stereotypy or hypochondriacal 
fear. The body, tvith all its functions, is the background of psychic life, and resonates 
to it- 

^Vhat experiences will be important in determining the form of mental symptoms, 
depends much on the emotioiul disturbance they originally provoke, and this, in 
turn, on the instinctual drives which they touch on and disturb. Instinctual needs 
may conflict, and the emotion accompanying the conflict prove so disturbing that it 
cannot be borne in its naked form; “ repression *' serves the end of maUng this 
mote QC less tolerable, through disguising nc distclhudug it, ^ ematiow may be 
shifted from one object to another, and paradoxical or unexpected emotions be thus 
aroused by objects on to wWch the aflect has been displaced. Or energy mainl y 
directed to plam ends, e.g. sexual love, may be diverted into less obvious channels, 
and when thus “ sublimated ” and minglra with feature derived from other in- 
stinctual sources, its origins may he hard to recognise. Sexual nee^ so often conflict 
vfith others that many of the most powerful motives for the production of mental 
symptoms conae from the struggle. 

To describe the whole of instinctual life, however. In terms of sex and aggression, 
as has sometimes been done, is only pos^le if one strains the meaning of these 
words out of all knowledge. It vs as unwise to make the sexual paramount m psycho- 
genesis as to burke it. 



INTRODUCTION 


1615 

The patient’s present symptoms, it h dear, must be eramined in the light of his 
earlier experience. Thus one elucidates in detdl the content of his illness and some 
of the causes of its occurrence. In doing so it is not necessary to push back all one’s 
enquiries to a supposedly crucial stage of early childhood. The experiences of the 
firet 2 or 3 years of life are, like all subsequent experience, contributory to mental 
development, and they show certain sequences of phenomena characteristic of such 
development. Moreover, their relative simplidty makes it possible to recognise in 
these early reactions the instinctual drives, or (more correctly) the “ inherited func- 
tions ” which become manifest when the environment supplies the necessary material, 
though, of course, it cannot supply the necessary energy and direction j these last 
roust come from within. On the other hand, the functions recognisable in the rela- 
tively simple reactions of early childhood are not the same as 5iose which may be 
seen in later years when the organism is more fully grown, any more than an infant’s 
physical structure and functions are identical wth those of the more differentiated 
adulL The obvious continuity of the actual happenings in a human being’s lifetime 
does not justify one in trying to analyse and reduce all adult mental phenomena into 
terms of child psychology, nor does dinical practice usually require it. 

The effect of war and famine upon the incidence of mental illness has obvious 
importance. The psychiatric disorders which occur in war do not differ in kind 
from those of more normal times, but certain fom^ of disorder, especially panic, 
exhaustion, psychogenic semi-stupor and gross hysteria in men, become commoner 
and sometimes more severe. People are exposed to unacemtomed dangers ; their 
privations are both material and emotional; they have to surrender some of their 
independence and individuality; and they are thro^^m together in groups and there- 
fore prone to share in group-feelings and group-behaviour. It is not known whether 
the losses, fears, misery and other psychological burdens and cruelties of modem 
war and its aftermath directly lead to an increase In certifiable mental illness, though 
such exogenous factors as malnutrition and infeaious disease which ^var favours 
may have this effect. It is, however, neurotic disorders that chiefly excite attention 
during war, as they are then more certain to be ascertained ; they interfere with 
military efBciency, they can impair morale, and a far higher proportion of affected 
people come under medical scrutiny than is customary during peace. 

Course and Prognosis. — The making of a correct diagnosis may in psychiatry 
indicate the general drift of an illness — towards recovery, chronicity, progression or 
relapse — but is of even less use than in the rest of medicine for showing how far 
this will apply to a particular patient. For this, careful study of the individual history 
and illness are indispensable. The prognosis can be inferred from the causes, the 
mode of development and the form of the disorder. 

Where a known external cause has been at work, its point of attack, its severity 
and persistence will affect the issue. This applies equally to such “ organic causes 
as poisons and cerebral diseases and to " mental causes ”, like economic misery' or 
frustrated love. The physician must consider how long the environmental cause has 
been acting, what changes it is known to produce — cell-degeneration or gloom, 
fibrosis or fantasy — and whether it is likely to persist. He must also ask if the patient’s 

E revious history has shown that he is specially sensitive to such a trauma. ^ Thb 
rings in the intrinsic causes. How has the patient previously reacted to this sort 
of interference or to any disturbing circumstances ? Has he fallen more and more 
into unsatisfactory habits in meeting hjs daily life and its difficulties ? How has his 
whole character developed ? Is there good evidence of his being able to cope with 
partial deviations from mental health ? Has he Inherited tendencies to benign^ or 
to progressive illness ? Which seem to be the most useful reparative or stabilising 
features in his personality ? How far arc his stru^Ies with the \vorld an outcome 
of his intrinsic endowment, evident in various guises since hb chUdhood, how far 
have they been forced upon him by an adverse milieu ? How old b he ? There is 
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that syphilis is less often contracted and earlier treated. The psychological reactions 
to a physical disease or blemish may be favourably modified or averted, when fore- 
seen, It is for obvious reasons impossible to counteract mental disorder by regularly 
protecting the patient from physic or psychic trauma ; in any case, a life guarded 
against nsks and painful experiences would be almost certain to issue in mental ill- 
health, out of its very emptiness. By altering a patient's environment and vray of 
living one may, however, be able to avert an impending illness : only study of the 
individual patient can show how this end may M achieved. Making the patient’s 
environment easier for him may be difficult in some instances because doing so would 
conflict with his obligations toward other people ; and even if, on balance, a change 
of this sort seems essendal, the patient may thereafter be troubled by guilt and shame. 
This is particularly evident in unsettled times. 

The work people do and the conditions under which they do it influence their 
mental health. By ensuring that good vocational advice is available to those about to 
enter the field of employment and to those whose maladjustment is connected ivith 
their ocoipation, useful preventive woik can be done. 

How far the treatment of behaviour disorders and neurotic traits in childhood 
can be trusted to avert outbreaks of definite mental illness in later life is a disputable 
matter, but it is fairly certain that by taking advantage of his plasticity and responsive- 
ness, a bent can often be given to the energies of the maladjusted child, which will 
result in his being socially better adapted and better able to deal ivith his problems. 
The more persistent the bcnefidal influences one can bring to bear on development 
at this impressionable age, the more valuable the prophylactic effort. 

Many of the most effective and urgent measures of mental hygiene that may be 
recommended to the community as a whole are still largely of a negative kind : what 
to avoid rather than what to do. This applies particularly in the field of sexual prac^ 
tice and belief where needless fears and harmful education are rife, as with regard to 
the masturbation of adolescence-^ normal and comparatively harmless phase of 
sexual development. 

Treaiment of the Actual Illnbs.— T his is almost as varied as siiology. There 
are no specific methods of treatment of sure efficacy ; nor cap treatment safely be 
limited to one approach, whether physical, psychologit^ or social. There is no valid 
distinction between palliative and curative therapy ; the distinction should be betiveen 
more efficacious and less efficacious. The nearest approach to a successful causal 
therapy is attained with those mental disorders which are closely related in time and 
form of occurrence to some indispensable cause, e.g. a toxic delirium, a reactive 
depression or anxiety, an interstitm syphilis of the brain. But these are rare condi- 
tions if one considers the whole of mental illness. The treatment of general paralysis 
by artificial fever was not causal, its theory was dubious, its basis quite empirical ; 
yet it was the most important therapeutic advance in psychiatry for a hundred years. 
One cannot despise any measure that promotes the recovery or well-being of the 
patient : the giving of drugs, the prevention of suicide, occupational therapy, analysis 
of motives, induced convulsions, removal into favourable surroundings, hypnosis, 
insulin, re-education and other means of helping the patient are not to be graded 
in an arbitrary hierarchy, nor should recovery be called spontaneous — as it often is — 
if it has occurred after treatment whidi did not include psycho-an^ysis-or vigorous 
physical procedures. 

Sometimes a patient’s condition demands energetic inttrvention ; sometimes it 
demands restrained symptomatic treatment; sometimes social ad;ji?tmcnt is called 
for ; sometimes drugs. Whether the accent in treatment shall fall dn the physical 
or ffie psychological or the social side will often be less important than care that all 
the available resources are used. It should not be taken for granted that a diagnosis 
connotes a method of treatment : t.g. that p^dio-analysis is the only thorough treat- 
ment for obsessions, while for depression convulsant therapy is the " proper method. 



1618 PSYCHOfcOCICAL MEDICINE 

Nor, to mention another common error, should it be lightly assumed that a bravily 
tainted family history or other evidence of a strong constitutional factor indicates 
that treatment is out of tlie question, a superfluous struggle against fate. 

Treatment may be considered as social, psychologic^ and physical. For some 
types of illness obviously much more stress vnll fall on one than on another of these, 
e-g. in hysteria, general paralysis of the insane, epilepsy. 

Social and occupational treatment . — The first task in social treatment is to deddc 
where the patient is to be looked after. Is he fit to be at home, should he be^ in a 
hospital, or in some other environment ? The decision as to the need of a psychiatric 
hospital rests in the first instance on the danger the patient presents to others, or the 
chance of his committing suicide. These two problems of behaviour were at one 
time almost the only grounds of admission to a mental hospital, but such questions 
of “ certifiability ” need no longer preoccupy the psychiatrist, since voluntary treat* 
ment has broadened the scope of the mental hospital and modem conditions made it 
suitable for many patients who would ordinarily be regarded as " neurotic ”, rather 
than "mental", "psychotic” or "insane” (e.g. early cases of general paralysis 
masquerading as neurasthenia, or obsessionals who fear their own impulses and 
want to be protected against themselves). 

The social decisions in treatment cover much more than merely the mental hospital 
issue. If the patient’s immediate environment contains many disturbing influences, 
it will be desirable for him to be away from them temporarily at least, so long as 
this does not entail worse troubles; summary decisions are here impossible. It may 
be useless to get a woman who is paranoid about her neighbours to move to another 
district to escape them, unless it is the actual conduct of the neighbours and not the 
patient's morbid attitude that is provoking her suspicion of them. It requires a dose 
knowledge of the facts as well as wisdom and psycKiatric experience to give advice on 
matters mat may wholly alter the course of a patient’s life— advice, say, about separ* 
ating from his wife, giving up his iob or emigrating to the Dominions. Many in* 
stances of this might oe oncred. Neurotic pauents are often advised to get married, 
especially if lonelmess and sexual needs trouble them, as though marriage were a 
panacea ; such advice by rule of thumb too often makes their condition worse, ruins 
the life of the person they marry and results in offspring that have to be treated at 
a child guidance clinic. Weary, depressed patients are often harmfully urged to go 
to dances and lively seaside resorts where they must try to look happy. Hysterical 
patients do not beneflt by being put among people who are hostile and contemptuous, 
any more than in an atmosphere of mawkish sympathy and compliance. 

In the social treatment of patients indispensable help can oe given by trained 
psychiatric social workers. Their assistance is not restricted to the patient’s economic 
problerns. No psychiatric hospital or clinic, whether for outpatients or inpatients, 
children or adults, can do its work elfcctively unless a psychiatric social worker is a 
member of its staff, to provide expert information and advice on all the sodal aspects 
of the patient’s illness, and to carry out social measures of treatment. Similarly, a 
non-mcdical pisychologist must be available for help in dealing with educational and 
vocatiifBsi probiems and the admiaistration of speaahsed tests. 

Occupational treatment is important for all kinds of mental disorder. Where 
there is acute overt emotional disturbance, rest is at first desirable, as also for con* 
fusional and delirious states. In these conditions oppiortunity for occupation must 
be gradually offered to the patient as his disorder subsides ; steady, simple work is 
preferable to the restless unsatisfying fickle activity in which he would often engage, 
if left to himself. The less acute any meutal disturbance, the more necessary is it 
that occupation should be urged upon the patient, and that it should be disciplined 
and congenial. This applies equally to gross psychoses and minor affections of the 
neurotic sort. Allowance must be made for the patient’s bent, his symptoms and 
personality, and especially his more or Jess omscious reasons for working and not 
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working; hence there wlJ be much diveraty in the conditions of his occupation, 
whether it be therapeutically contrived in a hospital, offered at a Rehabilitation Unit 
or sought out as remunerative work in the open market. Mental health cannot be 
permanently retained unless one does some satisfying work; often it cannot be re- 
covered unless one does. Work is not satisfying, in the long run, if it is done mainly 
as a diversion to fill in time. 

Psychological treatment . — There is no form of treatment which has not a psycho- 
logical aspect and result. The term psycholo^cal treatment or its synonjnn “ psycho- 
therapy ” is, however, conventionally Urruted to those forms which depend upon 
direct and personal relationship between the patient and the physician. They have 
been given separate names, and divided into schools and techniques. Stress may 
be laid upon the prestige of the physician (as in hypnosis), the patient’s attachment 
to him, in all its complicated phases (“ transference ”), the trained understanding 
and thoroughness with which he clears up the patient’s problems (persuasion, re- 
education, distributive analysis), or on his qualities of personality — enthusiasm, energy, 
warmth, candour, svisdora. In so far as psychologic^ treatment is necessarily based 
on a personal relationship it cannot be made a routine except in its non-essentials : 
whatever rules the psychiatrist follows or whato'er the training he has undergone, 
he himself is more important than his method in benefiting the patient. To that 
great extent psychotherapy is not a scientific procedure. That is not to say that 
method and training are of no consequence — far from it — but only that they are 
denccs whereby the influence of one human being upon another’s mind and conduct 
can be turned to the best medical ends and the dangers inherent in such a relationship 
rruRtmised. 

The more specialised, intricate or esoteric the method, the less suitable is it to 
be used by any but the expert. It is not proposed here to detail the many kinds of 
technique that have been employed. The general rules that must be followed in 
any psychotherapy are : 

1. To regard the remo^-al of siToptoms as a good thing, but the maintenance of 
normal social adaptation as far better. It is bad to get rid of one symptom only to 
see it replaced by another, but much worc to get rid of all symptoms only to see the 
patient at the end of treatment a dependent and introspective hypochondriac of the 
mind, a social invalid. 

2. To seek for the psychological causes of the patient’s illness only to the extent 
that the patient’s wcU-being demands, which is often far short of what one’s own 
interest and psychological curiosity would demand. 

3. To consider carefully whether any shock to the patient, any aggravation one 
produces in Ws illness even temporarily, may be a sign of bad treatment. 

4. To be satisfied with the patient’s recovery, and not to aim at his promotion 
to a state of ideal mental health and self-undcretanding. It is better that treatment 
should be quick and effective than drawn out to meet ^eoretical standards. 

5- To understand the development of the patient’s illness, and to interpret it 
both to him and to oneself, in terms of real experience rather than of hypothetical 
forces. 

6. To treat the patient without allowing one’s own emotions to be more con- 
cerned in the couree and outcome of the treatment than is usual in the treatment of a 
phj-sical illness. 

7. To aim at harmonising the patient’s mental life by giving Im ill-managed 
ene^es fitter material to work at, and release from the burdens laid on them by 
past experience. 

It is impossible to describe in general terms what the psychotherapist does, other- 
wise than by metaphor or analogy ; he promotes the ventUation and desensitisation 
of emotion^ disturbances ; he elucidates latent or obvious muddies, disentangles 
conflicting tendencies, giving them new lottntives and a different direction ; and so 
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guides the patient through the ma2C of hfa Kfe’a experience, as rccalled in memory, 
that he is then better fitted for dealing with cutient experience, knows himself better 
and has somewhat purged himself of past harms. All “ analytic *’ methods review 
the patient’s life as he recalls it under apedal conditions, e.g. of free association, 
hypnosis, biographical scheme, etc. They stop at different points, some aiming at 
emotional clearance by abreaction, some at a redirection^ and liberation of the in- 
stinctual bases of character, while others remain content with an educational achieve- 
ment. 

\Vhether psychotherapy, in the above sense, is to be applied will depend on the 
following factors : the patient should be willing to co-operate in the treatment ; free 
from such hindering disabilities as, say, deafness; able to ^ve the necessaiy time; 
of at any rate average intelligence ; still capable of modification (as he would not be 
in old age, or with very long-standing and indurated habits of faulty reaction, or 
with organic cerebral disease); and, finally, endowed with a considerable residue of 
normal mental functions with which one may work. The more profound his aberra- 
tions, as in schizophrenia, or the more extreme his emotional disturbance, as in 
agitated melancholia, the less is he fit for psychological treatment of this individual 
and specialised kind. Psychological treatment, however, in the literal and larger 
sense of the words, is essential for every variety or stage of mental illness, and every 
degree of co-operativeness or intelligence. It is a wide notion, including all that 
may ease or reassure the patient, bring bun to a better relationship to those around 
him and with himself, and protect him from being distressed by the ignorance, lack 
of tact, or thoughtlessness of others. It is as mu^ negative as positive. One must 
avoid arguing with the patient, teUing him lies “ for his own good *’ or to avoid 
unpleasant scenes, cajoling him, making promises that will not be kept, threatening 
or punishing him, jesting at his expense, losing one’s patience with him, assuming 
he 19 indifferent to what goes on because he loofo indifferent, provoking him by petty 
supervision or freouent rebukes ; one should not assume that he is quite irresponsible 
or quite responsible, nor talk theo^ to him, nor get on a false footing through ready 
assent to his delusions and his point of view. 'The physician and the rest of those 
who are in contact with the patient must do certain positive things i make due allow- 
ance for his disorder influendng his conduct, use their understanding of the psycho- 
logical happenings without saying so, take advantage of every opportunity created 
by other methods of treatment. \Vhen occupation, narcosis, hydrotherapy, a course 
of insulin, massage, a physical illness or other happenings bnng him more closely 
into contact with nurses and physicians there are chances of unobtrusive psycho- 
logical treatment in the wide sense. 

Of late much effort has been put into treating patients, not as individuals, but as 
members of a group. Though less economical of time and labour than had been 
hoped, this has the advantage of utilising for therapeutic purposes the influence that 
patients have on one another. Many devices have been employed, from social dub 
meetings to “ psycho-drama ” — plays that originate with the patients and touch on 
their conflicts, and are followed by a group discussion. The procedures are still 
experimental, and have not made individual treatment superfluous. 

Physical treatment . — “ Mechanical restraint ” and violence are now foreign to the 
treatment of insanity ; tlic patient may be unrestrained and violent, but hb treat- 
ment may not. It is still necessary, however, to restrain a patient who ia bent on 
harming himself or others, and physical force may be the only way of doing so, or 
of giving a patient by tube enough food to keqi him alive when he abjures tlie natural 
way of eating. But force must always be a last resort; and chemical substitutes for 
it seem only a little less of an evil. Drugs have their place in the treatment of all 
kinds of mental disorder, but their use easily turns to abuse. Whether one is giving 
mo^hine and hyoscinc in an emergency to an acutely excited catatonic, or prescribing 
aspirin for a mild hysteric, the chirf danger which must be borne in mind u not over- 
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dosage, habituation or suicidal misuse, but the habit of stupefying or satisfying a 
patient wtli drugs when other means might be taken, better suited to his condition. 
Sedative drugs should not be a short cut; neither should they be eschewed. They 
should be given when other measures %viU not serve, as for some obstinate form of 
insomnia, anxiety, agitation and restlessness, or when their use obviates greater 
troubles, e.g. the pulling of bandages from an operation wound. The symptoms of 
intoxication must be watched for with more than usual vigilance when bromide is 
being given, because if unrewgnised as such they may lead to certification — for an 
avoidable drug-made psychosis. Continuous narcosis for several days with the patient 
sleeping through 18 or more of the 24- hours, is sometimes efficacious in abbreviating 
an acute attack of mental illness or giving complete rest to an exhausted, very anxious 
person ; it is not without risk, except in skilled hands. 

There arc other drugs to which the above cautions scarcely apply, e.g. endocrine 
preparations, remedies specific and otherwise for the physical liasis of “ organic 
psychoses " (e.g. arsenical treatment for syphilis of the central nervous system), and 
aperients. Insulin for promoting hunger, calcium for those with hysterical hyper- 
ventilation fits, amphetamine (Benzedrine) and acetylcholine for anxiety, and a number 
of substances — from nitrous oxide to amylobarbitone (Amytal) — that relieve catatonic 
stupor, or facilitate psychological enquiry and treatment, have all been found useful on 
occasion. Recently hypothermia induced by chlorpromazine (Largactil) has been 
employed, but its value is highly doubtful- The same may be said of malononitrile. 

Three methods of phj’sical treatment have been introduced and widely employed 
since 1935, namely : (1) insulin in large doses to produce hypoglycamic coma re- 
peatedly; (2) convulsant drugs and, latterly, electrical stimulation of the brain, to 
bring about fits and (3) surgical incision of both frontal lobes— leucotomy— to sever 
the connection of the anterior portions with the thalamus. Although the former 
procedures, and their many modifications, are often referred to by the single ill-chosen 
terra *' shock therapy ", they have little more in common than that they are crude 
empirical methods of altering mental disorder for the better, their moaus operandi 
being still a matter of conjecture. Since the insulin method demands skill and experi- 
ence, if considerable risk to life is to be avoided, it has not been so much used as 
convulsant treatment. Its field of application is schizophrenia, especially the early 
acute forms with good prognosis. Convulsant treatment is now given almost alu’ays 
fay the electrical method. Though first devised for schizophrenia, it has liroit^ 
success there except in the acute stuporosc forms and those associated with an affective 
syndrome. Its efficacy in involutional and some other affective disorders is, however, 
striking. It terminates obstinate melancholias and abbreviates attacks of depression 
which would otherwise take many months to clear up. 

Frontal leucotomy has a more insecure place as yet than the other nvo methods. 
It has been, or should be, restricted to patients who seem proof arainst other forms 
of treatment, e.g. those with chronic agitated depression, long-standing schizophrenia 
accompanied by violent outbursts, or intractable obsessional disorder. The pro- 
portion of deaths in a fairly large collection of cases has been between 3 and 4 per 
cent. ; of recoveries (obviously dependent on the patients selected for operation), 
about 25 per cent.; another 40 per cent, are said to be clinically much improved; 
about 65 per cent, of those operated on do not improve sufficiently to leave a psychiatric 
hospital. The procedure does not reduce formm intelligence, but blunts spontaneity 
and control, and noay imprir judgement and foresight ; it may lead to epilepsy (in 
from 4 to 8 per cent, of cases), or urinary incontinence. Some of the successes 
attained by the operation in apparently hopeless cases indicate that its uncertainty 
and crudity do not put it out of court ; modifications in the site and extent of the 
cut are still being made, with promising results. 

The three forms of intervention described stand or fall, not by appeals to general 
principles or evidence that they are rational and safe, but by proof of their value in 
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alleviating specific types of mental illness. They evoked a some\vhat uncritical 
enthusiasm and hopefulness in some who had previously been given to ill-mfonned 
nihilism about tlie prospects of any treatment ; consequently the mistaken norion 
has gained ground that before the advent of these methods patients who Mt well 
must have done so “ spontaneously and that unless a roentMly ill person nas had 
“ shock therapy " or " psychotherapy *’ he cannot be said to have had any treatment 
at ^1. 

Exercise or massage and hydrotherapy are beneficial as much for their psycho- 
logical as for their phj'siological results; the latter, however, are not negligible, as 
may be seen in the effect on an ezdted or an anxious patient of a continuous bath at 
body temperature. The chief importance of diet lies in the frequent refusal of food 
by patients depressive, hysterical, stuporose, paranoid, hypochondriacal or over- 
active. Feeding by the nasal or tESophageal tube is a necessity in many such instances, 
after every other method has failed. Rarely a special diet is called for, as in the sympto- 
matic psychoses of diabetes, pernicious anzirua or pellagra, and also for some tempor- 
ary disabilities of the alimentary tract. As a rule, however, such dietetic regime, and 
indeed all physical treatment of localised psychogenic disturbances of function in a 
bodily system, is an expedient rather than a settled and adequate mode of treatment. 
Many patients with a visceral neurosis (e.g. “ effort syndrome *’), a hypochondriacal 
preoccupation, a hysterical anomaly, or a somatic delusion are greatly harmed by the 
prolonged physical investigation and treatment they receive ; it confirms the symptom, 
localises it all the more and brings fresh ones' ‘m its train. Sometimes one Im no 
choice ; a progressive hysterical contracture, a derroatilis artefacts, a sore infected 
by constant picking, a tooth loosened by obsessional knocking at it demand treatment. 

The caveat against lightly resorting to phyrical treatment of psychogenic anomalies 
Is espedsUy applicable to operative surgery, e.g. " cleaning up the septic foci 


CLASSIFICATION 

The ideal classification would be on a uniform basis, according to the nature of 
disordered physical and psychological function, or according to innate and external 
causes. Since we do not know enough to do this, a mixed setiological, functional 
and cUiucal grouping is used. It is obviously provisional. The chief division is 
between those mental chances accomp^ying distinctive somatic disorder and those 
for which no such physical relationship has been demonstrated. The former are 
called symptomatic, or orgamc; the latter constitutional or functional. It is needless 
to illustrate the point that everything found in the latter may be seen also in ^e 
former. The reverse of this is not true, because there are some symptoms — due to 
the loss or damage of essential tissues, especially in tlie central nervous system — 
which can only occur when the material substrate is grossly damaged. 

Although the “ functional ’* group is made up of those conditions for which no 
distinctive somatic disorder can be found responsible, it by no means follows that 
their causes or basis are therefore purely psychological. Theoretically, such a belief 
is untenable, smee physiological and j^chological are only different facets of the 
same phenomena; and as a matter of obsen'ation certain phj'sitil disturbances so 
regularly accompany these disorders, and a physical configuration may be so linked 
with them, that there is small doubt that eventually the somatic disturbance of function 
in them will be well enough worked out for the terms “ organic " and “ functional ” 
to lapse, and only the crudity or transience of tiie phyaiologiial changes remain as a 
point of difference. 

The first or toxic-organic g^p is large, the chief syndromes in it being neur- 
asthenia, confusion, and delirium and d^ementia. Such phenomena as apraxia, 
aphasia, agnosia, amnesia and halludnoris are &irly frequent in this group. 
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The second group, comprising three-fourths of the recognisable mental illnesses, 
includes the insanities or psychoses, and those anomalies, outwardly less alien to the 
normal mind, commonly called “ neuroses TTic distinction between neuroses and 
psychoses is at times convenient, but without substance. To argue whether a dubious 
case is neurotic or psychotic is like arguing whether a man of medium size is fbin or 
fat : he is both and neither. A genuine decision as to astiology, prognosis or treat- 
ment turns not on whether a case is regarded as neurotic or psychotic, but on more 
solid findings. Since such words die hard, the best use of them is to term a patient 
with mental disorder *' neurotic ” if he has fair insight into his illness, is co-operative 
and unlikely to need care in an institution, and to term him “ psychotic ” if the con- 
trary is the case. 

The toxic-organic group is divided into diseases located in the nervous system 
and those affecting it indirectly, as urxmia or lead poisoning may. Some are toxic, 
e.g. delirium tremens j some degenerative (senile psychoses) ; some inflammatory, 
e.g. encephalitis lethargies ; some plainly hereditary, e.g. Huntington’s chorea or 
'* primary ” mental defect ; and some privative, e.g, pellagra or mj’xtedema. 

The “ functional ” conditions are arranged according to whether emotional disturb- 
ance is evident and predominant (affective disorder), or whether there is profound 
derangement of thought, feeling and contact \vith the real world (schizophrenia), 
morbid false beliefs have become fixed without intellectual or emotional deterioration 
fparanola), repetitive and seemingly irrelevant phenomena hamper mental activity 
(obsessional), signs of physical or mental iU-health. especially dissociation, readily 
appear when an unpleasant situation may thereby be escaped from (hysteria). 

As trill be seen in the special sections, the personality of the patient may also be 
a criterion of these groupings, with the proviso mentioned earlier that illness does 
not only occur in those trith the appropriate p^chopathic anomaly of personality, 
nor does the Utter by any means re^larly issue in definite symptoms. Unless, how- 
ever, psychiatry takes account of the psychopathic personality, even when not accom- 
panied oy symptoms of illness, it cannot study delinquency, disorders of behaviour 
In children, sexual perversions and other anomalies which touch very closely on 
psychiatric problems in the stricter sense. 

The follorring is the classification used here; it is much less detailed than that 
of the International Statistical Classification, to which, however, it can readily be 
assimilated ; 


Organic Disorders : 

Degenerative and Hereditary Drain Disease. 

(Senile dementia, cerebral arterial disease and hypertension, 
Huntington’s chorea.) 

Syphilis of Central Nervous System. 

Other Cerebral Diseases. 

(Lethargic encephalitis, Sydenham’s chorea, disseminated scler- 
osis, cerebral tumour, cerebral trauma, epilepsy, etc.) 

Intoxications. 

(Alcohol, morphine, cocaine, bromide, etc.) 

Infections and Exhaustive Disorders. 

(Infectious toxaemias, haemorrhage, etc.) 

Metabolic, Endocrine and Visceral Disorders. 

(Diabetes, pernicious amemia, pellagra, exophthalmic goitre, 
myxeedema, tetany, pituitary diseases, sexual epochs, cardiac 
disease, urremia, etc.) 
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Affective Disorder. 

Excitement. 

Depression. 

Anjoety. 

Schizophrenia. 

Paranoia. 

Hysteria. 

Obsessional Disorder. 

Psychopathic Personality. 

Mental Deficiency. 

Mental deficiency, instead of being treated as quite separate from the other classes, 
might logically be distributed among them. Most of the feebleminded are probably 
“ sub'Cultural ”, that is, they represent the lower end of a curve of normal distribution 
of intelligence tliroughout the whole population, intelligence being here comparable 
with height. But just as there are dwarfs whose brevity is not a physiological attribute 
but the consequence of disease, so there are many defectives (almost all idiots fall 
into this class) whose low intelligence is the result of demonstrable interference with 
cerebral development, sometimes from hereditary and sometimes from environmental 
causes. Members of the sub-cultural group, which is by far the more numerous, 
have it in common with people of psychopathic personahty that they ate not con- 
spicuously different from the average ^pulatioo, they are not ill, ancf their troubles 
are partly due to and manifest in their social relationships, not least during childhood. 
The pathological groups could be systematically classified according to the disease 
responsible for their maldevelopment ; they differ from the other organic forms of 
mental disorder only in the age at which the damage has been done. Congenital 
syphilis, cretinism, cerebral trauma, encephalitis, epiloia, cerebro-macular degenera- 
tion, microcephaly, gargoylism, hydrocephalus, epilepsy, Huntington's diorca, con- 
genital dipIegU; a long list can be made of the diseases which will interfere with 
normal cerebral and intcUcctual growth, if they can begin to act early enough. Custom 
and caavenUnce, however, ate atguTOsats ia favour of keeping all nvewt^ deficiency 
in a class by itself. 

The above are great clinical groupings, types of morbid reaction, which are as 
near to a valid and useful classification as we can get at present. There are subordinate 
symptom-complexes or syndromes, which arc likewise innate and preformed, and 
bkewise evoked by circumstances, but which are not limited to any one of the major 
groupings — they are the weft that runs across the psychiatric pattern. The most 
important of these arc depersonalisation, hypochondria, twilight states, stupor and 
other disorders of motility, and spasmodic attacks and seizures of different kinds. 
Between symptoms (classified on a psychopathological basis) and the main groupings 
which best serve clinical purposes, these symptom-complexes have an intermediate 
place, comparable say, to that of mononuclear leucocytosis or coma in general medicine. 


ORGANIC DISORDERS 

GENERAL DESCRIPTION OF TYPES 

The varieties of form and course In organic psychosis are essentially few and 
simple, in contrast to the causes, which are numerous. In other words, mere is no 
support for the expectation that to each pkyucal disease there corresponds a character- 
istic mental disorder. It is not possible in an organic psychosis by study of the 



GENERAL DESCRIPTION OF TYPES 1625 

mental picture alone to infer its physical cause; for that the methods of somatic 
medicine arc needed. Many different poisons and lesions may produce the same 
effect on the mental state. Differences depend on the degree and duration of the 
physical damage and its site, which may determine neurological and other symptoms 
of a typical kind ; e.g. in G.P.L or encephalitis Icthaxgica. 

They are the least constitutional of all mental affections, yet even in them con- 
stitutional factors are far from negligible. It is due to such factors that one man 
will show a psychosis with physira illness that in another would lead to no such 
mental upset, and that one patient responds with a manic cxtrava^nce to the cerebral 
disease that makes another patient depressed. Moreover, hereditary factors can be 
of great importance in these organic Sections, as may be seen in amaurotic idiocy 
or Huntington’s chorea. 

The fe^v syndromes commonly met \vith here, though they are not restricted to 
organic disease, must be described before seeing how particular diseases colour them 
and determine their course and treatment. In organic syndromes, a diminution in 
mental capacity is the central finding. To some extent these syndromes may occur also 
in patients in whom no structural oamage can be found, as might be expected seeing 
that the available patterns of structure and function are In all cases much the same. 

(1) NEURAsntENiA. — This term has been over-used and ill-used, like most of the 
more palatable diagnoses (cf. anxiety neurosis), but it need not therefore be discarded 
now. It denotes a form of irritable, hypersensitive weakness and depression that is 
not uncommon after infections, exhausting experiences (e.g. hunger, lactetion, in- 
somnia, worry, hxmorrhage), cranial injuries and chronic poisoning (e.g. mth alcohol 
or coffee). It is true that a dtnical picture indistinguishable from it frequently arises 
where ph}'sica] causes are unlikely and emotional causes are obvious : this dinical 
finding has the same significance as the fact that the anxiety of exophthalmic goitre 
is like psychogenic anxiety. Just as the anxiety of exophthalmic goitre or constant 
fear can pass into delirium, so can physiogeoJe neurasthenia be aggravated until it 
becomes plain dementia. 

The symptoms are partly somatic— active deep reflexes, increased sensory irrita- 
bility, feelings of pressure on the head and pains in the muscles and elsewhere, giddi- 
ness, \'asomotor lability, delayed peristalsis and feelings of fullness in the abdomen, 
diminished libido, slight clumsiness, and tremor of the muscles of the face, tongue 
and hands. On the more psychological side, there are feelings of languor, and in- 
capacity to concentrate on any mental work, doubts as to the accuracy of memory, 
loss of interest, slight depersonalbation, irritability and tenseness, lessened control 
of emotion, and perhaps slight paranoid, obsession^ or hypochondriac trends. This 
general condition is, when physiogenic, less influenced by a change in mood than 
would be the with psychogenic neurasthenia, and the patient is better able to 
control his motor unrest man his features, which are expressive of his agitation. 
The chief reliance, however, must be put on the history and physical findings for 
telling whether the neurasthenia is physiogenic or not ; psychological causes which 
seem adequate to explain the illness may be deceptive. 

The ojurse of neurasthenia is towards recovery unless the noxa continues to act; 
where the noxa persists, extreme chronicity can result. Sometimes an original physical 
noxa ceases to act, but mwnwhile other emotional ones have entered the fielcf, e.g. 
unemployment, domestic fears and frustrations, and so the illness drags on. Treat- 
ment depends on assessment of the causes and the possibility of removing them. 

(2) Delirium. — Delirium, most familiar in fevers, can also be produced by drugs 
and other causes of acute cerebral disturbance : severe affective disturbance also may 
be accompanied by delirium. Its characteristics are general malaise, restlessness, 
irritability and sensitiveness to external stunuli, headache, anxiety and troubled sleep 
or insomnia. Mild forms of this are met with in so transient an affection as cold in 
the head. Severe forms are marked by illusions and hallucinations of all the spedal 
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senses, espcdaUy vision. Anxiety often becomes extreme, and the patient is terrified 
of his fantastic visions. Thought becomes as chaotic and fieedng as in dreams, 
activity is incessant and past experiences of daily life are revived, as in the occupa- 
tional delirium of alcoholics. Attention is weakened, and orientation in time and 
space much impaired. There are striking variations in the severity of the condirion 
in the same patient : it becomes worse in the evening or when the patient has hardly 
any external stimuH to keep him in touch (cf. delirium at night and after a cataract 
operation). The extent to which consciousness is clouded usually corresponds to 
the amount of perceptual and affective disturbance. Auditory hallucinations occur 
with clearer consciousness, visual ones very profusely with a clouded mind. The 
auditory halludnations are commonly of an elementary, undifferentiated kind — not 
voices. Vestibular hallucinations may occur, e.g. of floating in the air. Distressing 
and incoherent ideas pursue each other — ideas of being tom to pieces, burnt, poisoned, 
buried alive and so on ; also ideas of grandeur. 

Closely akin to delirium, and ind^d shading into it, is the state of douded con- 
sciousness (or confusion) in which thought is very incoherent, but the patient is more 
eager to get in touch wirii his environment than m typical delirium. If consciousness 
is not too grossly clouded, the patient is perplexed and troubled by the disordered 
perceptions through which alone he can learn wliat is going on about him. The 
picture may be indistinguishable from that seen in some forms of manic exdtement 
and in some catatonic states. Differentiation rests, not on the immediate psychiatric 
tymptotns, but on the history and dhcovendjle causes of the illness. The same is 
true of acute hallucinosis in which orientation and grasp are very little impaired, but 
auditory hallucinations — especially threatening sounds and voices — abound, and there 
is a tendency to the formation of delusions on the basis of these and other perceptual 
disturbances. The name “ Hoilight stale ” is applied to another syndrome in which 
consciousness is changed chiefly oecause of some powerful affective influence; anger 
or fear may so over^vheIm psychic life that the patient cannot grasp his surroundings, 
his thinking is interrupted and slow (except wnere it falls in tune with the affective 
disturbance), and his motor behaviour is in keeping with his mood. It is as often of 
psychogenic as of organic origin — one can hardly, for example, by direct observation 
tell an epileptic twilight state from an hysterical one. Like delirium and the other 
conditions just mentioned, it b prone to subside and to be followed by amnesia for 
what happened during it : where there is some recollection, it may be associated tvith 
a conviction that the hallucinations and other morbid phenomena were real external 
happenings. 

(3) Dementia. — Of all gross enccphalopathic syndromes this is the gravest and 
most typical. It corresponds to a diffuse cerebral disease, and is made up of intellectual 
impairment and lessened control of emotion. Its form depends so much on the stage 
of the patient’s development at which it occurs, that it is customary to consider as 
dementia only those cases in wWch the cerebral damage has occurred in later child- 
hood, adolescence or adult life, and to regard earlier cases, e.g. cretins, as showing 
mental deficiency or arrest of development. The distinction is rather artificial, at 
whaterer age it be made. For convenience, only the adult form will be described 
here. The order in which functions arc impaired corresponds to Hughlings Jadtson’s 
principle of dissolution : thus, recently acquired memories are soonest lost. There 
IS intellectual weakness — the patient cannot reason, grasp and remember as he could, 
his attention is less concentrated and sharp, his ideas are fewer, he cannot take in 
anything complicated or be sure about time and place, he loses himself. His emotions 
are likewise sdfecied— he weeps over trifles in spite of efforts to control himself, his 
feelings are shallow and transient, he may be foolishly euphoric, or may burst into 
anger whenever he cannot get his own way. There are wide variations in the severity 
of the condition, and its symptoms may be much influenced by the local inddence 
of the pathological changes in the brain. The extent to whidi various cerebral fane- 
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tions are impaired may differ widely in the same patient : a man who seems hope- 
lessly demented may be able to play a good game of chess, while another in whom 
it is hard to demonstrate any intellectual impairment may micturate into his shoes 
or do something equally stupid and inappropriate; unexpected sexual misdemenaours 
are not uncommon in demented persons who do not as yet show gross intellectual 
damage. 

Psychological tests have been increasingly used in dementia. Although they are 
untrustworthy for diagnostic purposes, they can be of value in measuring the degree 
and progress of the impairment. The most convenient method is that devised by 
Babcock in which the discrepancy between vocabulary score, which is often well 
preserved in dementia, and performance on non-verbal tasl« is assessed. More 
elaborate differentiation by means of a wide variety of tests is still in the experimental 
stage. 

Closely connected with demenUa are the amnesic syndromes, kno\vn by the name 
of Korsakoff. Here the memory disturbance is in the forefront. The incapadty to 
receive, store and reproduce experience is remedied, as it were, by lying, i.e. the 
patient confabulates to fill up the gaps in his memory. These patients are often ready 
to adopt suggestions, so that one can lead them to tell absurd tales about their recent 
movements, e.g. that they were yesterday in Greenland to see some polar bears. 
They do not show an intellectual damage or incapacity to deal with ideas that is at 
all comparable in degree to their memory disorder, but they arc altvays out in their 
appredation of time-relationslups, cspedally where the present is concerned. At 
first blush they often seem to oe behaving like mentally healthy people, but one 
presently discovers that their memory is much impaired, their orientation as to space, 
time ana personal identi^ cotrespondinely poor, and their interest and general mood 
duller than is normal. The disorder of memory is never, as in dementia, a general 
weakness reaching back even to childhood. 

The Korsakoff syndrome Is most often seen in alcoholics, in whom it was first 
described associated with polyneuritis, but it also occurs in a great variety of o^anic 
disorders, e.g. intoxication with lead, carbon monoxide and other poisons, urxmia, 
vitamin B, deficiency, cranial trauma, cerebral syphilis and arteriosclerosts— apoplexy 
may precede it and the amnesic syndrome be thus complicated by aphasia. That it 
should sometimes follow on delirium is not surprising, since in delirium the same 
memory disturbance is present, but covered up by the concomitant excitement, 
disturbance of consciousness and hallucinations. Whether a Korsakoff syndrome 
will clear up depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventually in uncomplicated and treated cases. 

Mental defidency in some of its forms is a special instance of cerebral impair- 
ment, as is dementia. It is considered, for the sake of convenience and tradition, in 
a separate section (see p. 1682). 


DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

There is a group of disorders occurring in late middle life and old age, which are 
clinically and even pathologically near to one another. At the one end of the scale 
is senile dementia, at the other dimacttric anxic^ and depression. It indudes Pick's 
presenile dementia, Alzheimer’s disease, cerebral arterial disease and arterial hyper- 
tension. 

The mental disorders of age have displaced schizophrenb and manic-depressive 
psychosis from their position as the mental disorders of highest inddcncc. When 
first admission rates per 100,000 of the corresponding population have been com- 
puted either for senile psychoses or for psychoses with cerebral arteriosclerosis, a 
higher figure has been obtained than for the inddcncc of all other psychoses 
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combined ; the chances of becoming thusmentaUy ill, therefore, are Wgher in the elderly 
population than are the chances of developing all other mental illness in any age- 
group of tlie population. If present trends continue, the number of persons over 45 
years of age admitted to EngUsh mental hospitals in their first attack of insanity tviU 
by 1971 approximate to the total number of first admissions of people of all ages in 
1937 ; more than a third of these admissions will be of people over the age of 65. 
It is not extravagant to say that nowadays insanity Is mainly a disease of old age. 


1. SENILE AND PRESENILE DEMENTIA 

iEtiology. — QmaUtutional factors are obviously the most important. A tendency 
to become dotards may be evident in successive generations of a family ; heredity is 
held responsible for the wide differences in mental health among elderly people. 
The symptoms of senile psychosis may not be revealed until the patient is exposed to 
some sudden stress — the death of his wife, the need to move house, the loss of his 
occupation, some new set of circumstances. Social factors are of great importance. 
Senile psychoses are more common in people with lifelong nervous symptoms or 
psychopathic personality. 

Pathology. — Physical. — The tissues show the general signs of age, i.e. a diffuse 
atrophy, which makes the convolutions narrower and the weight of the brain less. 
The nerve cells and fibres are fewer, while the mesodermal and neuroglial tissues arc 
increased ; fatty piOTcnt accumulates. There are also, however, in senile dementia 
striking histoloeicai features in the grey matter, esp^ally of the cortex, namely, 
thickening of the neurofibrils, which are characteristically twisted and aegregsted, 
and there are remarkable plaques, seldom seen except in this conditiotu The main 
change is probably in the brain colloids so that condensation and coagulation take 
place; the plaoues and thickened neurofibrils arc secondary to this. There is no 
close correspondence between the kind or extent of the tissue changes and the mental 
state. Plaques sad neurofibrils can occur also in the brains of mentally healthy old 
people. 

PsYCHOLOCtCAL. — The previous tendencies of the patients may greatly colour the 
symptoms. Obscure somatic preoccupations and disturbances in time appreciation 
lead often to fantastic delusions about eternity and what is happening in their body. 

Symptonis. — Memory is poor for recent events ; the extent of the damage may 
increase until only the recollections of childhood and early adult life remain. People 
and places are falsely identified with those once familiar, and transient pseudo- 
memories arc invented. Even^ xvith a strong affective tone, especially if unpleasant, 
are remembered better. The memory of the remote past is not entirely spared; 
even matters of personal identity may at last be forgotten. Grasp and judgement, 
the capacity to follow a train of thought and to eliminate the irrelevant are faulty. 
Obstinacy and- perseveration go with a rigid adherence to old habits. Prolix and 
garrulous, the patient does not recognise how little interest there is for others in his 
repetitive and ill-arranged talk. He may partly cover its emptiness tvith long and 
sounding sentences ; on the other hand, some patients become monosyll^ic, because 
of their failure to find svords to express themselves, and others again will use a word 
loosely associated with the one th^ are vainly seeking, or tvill quite seriously give a 
punning meaning to a word, and even act accordingly {e.g. whistling because “You 
said I could whistle for ray money "). 

There is a narrow range of interests, in which food, possessions and bodily well- 
being are prominent. Grotesque hypochondriacal delusions are common. Patients 
hoard rubbish and are angry if interfered with in this. On the whole, however, their 
affective responses are greatly reduced; they meet calamities with composure, partly 
due to their failure to grasp what has happened. Now and then th^ show depression 
and resentment at a slight, and may bor a grudge long after. Their activities are 
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sometimes considerable, on the lines of determined rummaging and oallecting; in 
others a dull inactivity is all. They become dirty and unable to look after themselves. 
This applies as much to those who arc excited and active as to the inert. The former 
may fight against being fed and washed, and it is not possible to get them to under- 
stand what is being done. Delirium and confiisional states are prone to occur at 
night, accompaniecT by fear and bewilderment. Sleep is bad, and often the patients 
busy themselves about the place all night long. 

Legal difficulties arbe through the heightened readiness to accept some sugges- 
tions (as in the matter of making a will, or giving away property), the poorer judgement 
and the lessened capacity to control sexual d^ire which is sometimes seen in the 
early stages. Hoarding may lead to petty thieving. Occasionally the patient sets 
fire to the house during his nocturnal prowlings. 

The symptoms need not be obvious. Often the illness has so slowly developed 
that no one can say when it first passed beyond what is normal in old ace. An apparent 
change of character — a kindly man becoming selfish, a respectable churchwarden 
assaulting little girls sexually — may usher it in; this is not so much a change in 
character as a release of primitive trends, hitherto controlled. The psychosis may 
take various forms— depressive, manic and paranoid. In the depressive variety there 
is seldom retardation, tne affect is rather empty, the patient is irritable and hysterical 
symptoms may be commingled with hypochondriacal ones. Ideas of povertj*, wicked- 
ness and disease arc often grotesque in their exaggeration — the patient’s urine drowns 
the whole world, his body is an undying shell of corruption, he b as tiny as a baby— 
and are monotonously reiterated. The mante variety is rarer : pointless activity and 
a diarrhtca of words, with silly boasting, be accompanied by a disturbance of 
memory, giving a total picture of the KorsakoiT type ; it is sometimes called " presbyo- 
phrenia Many of these patients have ahvays been of hypomanic temperament ; 
their illness may be only slightly proeresstve and not so severe as to call for hospital 
care. The paranoid variety is espect^ly likely to occur in people who have always 
been of a suspicious turn of mind. They hide things because they feel surrounded 
^ thieves, and then forget where they have hidden them ; their failing senses, espec- 
ially of hearing, feed their distrust and they project their awareness of sexual impotence 
or waning intellect. Hallucinations and delusions are mingled — gases are pumped 
into their room, their food is poisoned, people throw bombs at the house by night, 
greedy heirs are doing them out of their possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive and 
manic forms are commoner in people with oirresponding heredity, this paranoid 
form is genetically often connected with schizophrenia, though the dbtinction between 
the three varieties is not a sharp or important one. The name " involutional paranoia ” 
has been given to the chronic delusional condition of thb type that may develop in 
single women between the ages of 40 and 52. 

Bodily symptoms are those of old age, especially in the central nervous system, 
where it leads to a slow, careful gait, with short steps and legs wide apart, apraxia 
and poor co-ordination, tremulous rather whining utterance, small sluggish pupils 
and occasionally epileptic seizures. The disorder of movement b conspicuous in 
the handwriting — pointed, small or erratic in size, and sometimes jerky and tremulous. 

The conditions known by the names of Pick and Alzheimer are to be regarded 
as atypical senile or presenile psychoses. 

PUA's dementia consists pathologically of a drcumscribed cerebral atrophy, mostly 
in the frontal or the temporal lobe, or m both ; the motor area, however, is seldom 
affected, nor are Wemicie’s zone and the transverse temporal convolutions ; other 
areas of the brain, especially the parietal, may be involved. Histologically, the 
ganglion cells arc ewolfen and contain argentopfall globules. There is a hereditary 
determinant. It b almost twice as frequent in women as in men — the opposite of 
what has been found to hold for cerebral arteriosclerosb. The onset, which b 
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and sclerosis (in which cavities and scars of glial, astrocyte and mesodermal tissue 
take the place of the necrotic cellsj (see also p. 1443). The cortex on the convexity 
of thc brain may sho%v microscopje areas of perivascular gliosis, bat no softening. 
It is not yet possible to correlate the mental and the cerebral changes in these psychoses, 
except for the focal lesions. 

Symptoms. — Since “ essential *’ hypertension often precedes definite vascular 
disease and itself produces mental symptoms, a description of these symptoms ser\’es 
also to describe the earlier stage of cerebral arterial degeneration. Along with head- 
ache, giddiness, tinnitus, faintness and insomnia, there may be disturbance of speech 
and \vriting — the former becoming slow and at times indistmet — and transient pareses 
and apraria. Certain traits of personality may be intensified : the patient becomes 
irritable, egotistic, moody and easily tired, his wjnversation lumbers along where 
once it moved easily : he is depressed or paranoid; but there may be wide variation 
in the intensity of these changes, which are by no means ahvays found. Brief phases 
of disturbed consciousness, lasting up to 3 weeks, may suddenly occur either in a 
form very like the " absences " of the epileptic, eras twilight states with halludnatioas, 
ecstasy, incoherence, disturbed motility and agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with cerebral 
vascular disease may begin to have trouble in finding words : he perseverates a little, 
and is at a loss when anything unusual is required of him. His depression and hypo- 
chondriacal worries increase, he is distressed by his own slowness and failures, and 
may attempt to kill himself. Emotional control falls off so that he weeps and storms 
when he would rather be calm. Nihilistic ideas may abound— his bowels have not 
been opened for 6 months, his trunk is a hollow cavity. Nocturnal delirium is fre- 
quent. Aphasia and apraxia arc commonest after a focal complication. 

The most important feature is the way the patient continues to look normal and 
sensible when already mildly demented. Sometimes transfer to the strange surround- 
ings of hospital is too much for the hitherto well-preserved oum'ard normality, and 
the patient goes to pieces, as be also may if he has to give up his usual work or move 
house. 

Diagnosis.— Because a patient has generalised arterial disease, it does not follow 
that any psychiatric symptoms he may show arc due to the cerebral vessels being thus 
affected, llnlcss there arc definite focal symptoms, or evidence of dementia, it is 
unsafe to hold the cerebral arteries responsible and to give a prognosis based on this. 
There is no kno>vn means of distinguishing many benign “ neurasthenic depressions ” 
and involutional hypochondrias from thew due to disease of the cerebral vessels. 
If there has not been any history of such tendencies until an attack at the ;^e of 60 
odd, the probability that it is an organic vascular disease is much higher, "fhe dis- 
tinction ia all the more difficult because so many unstable persona develop arterial 
disease in later life ; espedally those prone to anxiety and other affective disorders. 
I^earologsca} Undii^s ^sec p. 1^3) niay be detdsiye ia a doubtlal case. The condition 
of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In defimte cases of cerebral arterial disease with mental 
disorder the prognosis is necessarily bad, though the mental symptoms may only 
progress slowly, and the patient live another 10 or 20 years. Much will depend on 
8U<£ sudden accidents as thrombosis or luemorrhage. An episodic confusional state, 
perhaps even one produced by drugs, may suggest a needlessly gloomy prognosis. 
Jn cases of “ essential ” hypertension, the course of the mental illness is dependent 
on the general disturbance, and is often quite feraurable. Symptoms that are appar- 
ently hysterical, occurring for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a little can 
be aohieved by psychiatric methods. In the early stages, where there is much anxiety 
and depression, too energetic physical investigation and treatment may_ do barm : 
reassurance and sedation can do much good. The Jess said to the patients about 
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gradual, can be at any age from 40 onwards, but is usually between 50 and 60. Symp- 
toms depend on the localisation of the atrophy. Memory and affect are not impaired 
till late ; they are preserved at a stage in wMch the patient behaves stupidly— stealing, 
lying or otherwise mahing a fool of lumself. Spontaneous attendon is poor; at 
firat moody, the patient becomes dull and unresponsive ; judgement deteriorates and 
initiative fails. Stereotypies, echolalia and repetition of empty phrases, monotonous 
talking and laughing or singing, and outbursts of bellowing or whining appear in the 
later stages. There may be aphasia. Diagnosis is difficult during life ; it may be 
assisted by an encephalogram showing the shrinkage of cerebral tissue from atrophy 
or by biopsy. The condition may last from 2 to 12 years. 

In Alzheimer's disease the senile plaques and neurofibril changes are very numerous. 
The onset may be between 40 and w. Women predominate. Indefinite premonitory 
symptoms (headache, irritability, forgetfulness) are quickly followed by progressive 
dementia ; aphasia and apraxia are prominent, though less coarse and sudden than in 
cerebral arteriosclerosis. In the earlier stages the patients are in fair contact with 
their environment, and look as though they grasp much more than they actually can. 
Their deficiencies are shown up in writing and talking. They may be restless and 
depressed. As the disease advances they are less open to affective influences : they 
sink into themselves and say little. Stereotyped words or syllables and movements 
take the place of embarrassed remarks and gesturas. In the aphasia there is a rather 
charactenstic stnnging together of syllables like each other in sound, but meaningless. 
Muscular rigidity may lead to contractures. The progress of this disease to severe 
dementia U faster than in typical senile deterioration and the onset is rather earlier. 

Prognosis.— This depends on the previous rate of development of the condition, 
the general physical hedth of the patient and any special pathological basis, e.g. 
Pick’s atrophy, that may be recognised. Delirious ana confusional phases may give 
a deceptively bad impression, for soroetimes, after they clear up, the patient can 
resume his old routine tolerably well. 

Treatment. — Since the breakdonm of old people is often brought about by their 
inability to cope tvith the demands and stresses of a sodety that is organised for 
younger people, sodal measures can do much to delay the time when senile mental 
changes will make special care necessary. The more satisfying their mode of life, 
the less will maladjustment and gross failure be the effect of their senility. Although, 
when senile dementia is clearly evident, treatment will partly consist in providing as 
easy, familiar and considerate an environment as possible, it would be harmful to 
leave senile patients idle because tliey seem bstless, or to let them be lonely because 
they are fretful. Whether institutional treatment is necessary depends not only on 
the mental impainnent but also on the patient’s social level and the willingness of Iiis 
relatives to look after him well enough. Patients often fit surprisingly \\ ell into hospital 
life and routine when this makes due allowance for their infirmities, and provision 
for their social and psychological as well as their physical needs. Drugs are best 
avoided, and caution is necessary in letting the patient have the aperients he demands 
to relieve his — mainly delusional— constipation. 

2. CEREBRAL ARTERIAL DISEASE AND HYPERTENSION 

The ^racteristic features here are the focal symptoms. All else is indistinguish- 
able clinically from senile and other cerebral conditions ; of course, pathologically 
manv senile brains show arterial degeneration too. The early or mild symptoms of 
cerebral arteriosclerosis ate the same as those of ” essential ” hypertension ; and very 
like those of many benign melancholias of late middle age. 

Pathology.— Atheroma of ^lebral arteries is accompanied by nutritional 

changes — softening — in the brain tissue, falling into three stages, viz. necrosis, de- 
generation (with masses of granular phago^ftes, containing fats and l^moaderin) 
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and sclerosis (in which cavities and scars of glial, astrocyte and mesodermal tissue 
take the place of the necrotic cells^ (sec also p. 1443). The cortex on the convexity 
of the brain may show microscopic areas of perivascular gliosis, but no softening. 
It is not yet possible to correlate the mental and the cerebral changes in these psychoses, 
except for the focal lesions. 

Symptoms. — Since " essential ’* hypertension often precedes definite vascular 
disease and itself produces mental symptoms, a description of these symptoms serves 
also to describe the earlier stage of cerebral arterial degeneration. Along with head- 
ache, giddiness, tinnitus, faintness and insomnia, there may be disturbance of speech 
and writing — the former becoming slow and at times indistinct — and transient pareses 
and apraxia. Certain traits of personality may be intensified : the patient becomes 
irritable, egotistic, moody and easily tired, conversation lumbers along where 
once it moved easily : he is depressed or paranoid ; but there may be wide variation 
in the intensity of these changes, which are by no means aln’ays found. Brief phases 
of disturbed consciousness, lasting up to 3 weete, may suddenly occur either in a 
form very like the “ absences " of the epil^tic, or as ftvilight states with hallucinations, 
ecstasy, incoherence, disturbed motility and agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with <»rebral 
>’ascular disease may begin to have trouble in finding words : he perseverates a little, 
and is at a loss when anything unusual is required of him. His depression and hypo- 
chondriacal worries increase, he is distressed by his own slowness and failures, and 
may attempt to kill himself. Emotional control falls off so that he w'eeps and stonns 
when he would rather be calm. Nihilistic ideas may abound—his bowels have not 
been opened for 6 months, his trunk is a hollow canty. Nocturnal delirium is fre- 
quent. Aphasia and apraxia arc commonest after a fo(^ complication. 

The most important feature is the way the patient continues to look normal and 
sensible when already mildly demented, ^metimes transfer to the strange surround- 
ings of hospital is too much for the hitherto well-preserved outward normality, and 
the patient goes to pieces, as he also may if he has to give up his usual work or move 
house. 

Diagnosis. — Because a patient has generalised arterial disease, it does not follow 
that any psychiatric symptoms he may show are due to the cerebral vessels being thus 
affected. Unless there arc definite focal symptoms, or evidence of dementia, it is 
unsafe to hold the cerebral arteries responsible and to give a prognosis based on this. 
There is no known means of distinguishing many benign *' neurasthenic depressions " 
and involutional hypfochondrias from those due to disease of the cerebral vessels. 
If there has not been any history of such tendencies until an attack at the age of 60 
odd, the probability that it is an organic vascular disease is much higher. The dis- 
tinction is all the more ^fficult because so many unstable persons develop arterial 
disease in later life; espcdally those prone to anxiety and other affective disordm. 
Neurological findings (see p. 1443) may be decisive in a doubtful case. The condition 
of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In definite cases of cerebral arterial disease with mental 
disorder the prognosis is necessarily bad, though the mental symptoms may only 
progress slowly, and the patient live another 10 or 20 years. Much wll depend on 
such sudden accidents as thrombosis or luemorrhage. An episodic confusional state, 
perhaps even one produced by drugs, may suggest a needlessly glooniy prognosis. 
In cases of “ essential ” hypertension, the course of the mental illness is dependent 
on the general disturbance, and is often quite favourable. Symptoms that are appar- 
ently hysterical, occurring for the ^st time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a little can 
be aohieved by psychiatric methods. In the early stages, where there is much anxiety 
and depression, too energetic physical investigation and treatment may^ do harm : 
reassurance and sedation can do much good. The less said to the patients about 
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their blood-pressure and their artcriea the better. They should keep at work and 
in their accustomed surroundings as long as they can, unless an acute fihase of the 
illness or depression intervene. Emotianal upsets oftener aggravate their condition 
than physical ones, so they should be cushioned against such jolts. Their depression 
may necessitate hospital care, CMedally because of the risk of suicide, or because 
they are too irritable and neglectful to be at home any longer. If there be dementia, 
even of n^d degree, the patient will probably remain in a mental hospital once he 
has gone there. It is, however, not easy to be sure about mild dementia being present j 
it can be counterfeited by passing dlstutbanccs, t.g. emotional ones. 

3. HUNTINGTON’S CHOREA (see p. 1519) 


SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Only the mental symptoms will be described here. Hypochondriacal and de- 
pressive reactions sometimes follow infection, or the risk of infection : euch psycho- 
genic illnesses do not belong under this rubric; occasionally, however, a patient's 
anxiety lest he be developing ncuro-syphilb turns out to be justified. A syphilitic 
neurasthenia can occur in the early stages of the disease, due to a mild meningitis. 
The more sev’ere meningo-encephalitis — cerebral lues — may be accompanied by dis- 
turbance of consciousness, even to the point of delirium or mild dementia; loss of 
initiative, euphoria or moroseness, poor judgement and impaired memory may persist 
and the patient be aware of them in greater measure than he is in general paralysis. 
These conditions are often complicated by the signs of premature arterial oegenera* 
tion in the brain. The psychoses that accompany tabes are due to CTphilitie chances 
in the brain, often complicated by alcohol, trauma, heart and kidney disease, and other 
exogenous factors ; there are also depressive hypochondriacal reactions to the pains 
and other disabilities which the patient sufTcrs. 

General Paralysis of the Insane. — Dementia is the constant sign of this mental 
picture; the old descriptions of a “classical” course with an expansive onset are 
fallacious, but general aemcnlia is almost certain to occur in every case that is not 
treated. All the other symptoms arc cither neurological and focal, or due to the 
patient’s constitutional predisposition and previous experiences. 

The dementia may at first be quite undetectable as such, because it appears under 
the deceptive guise of a neurasthenia, melancholia or mania ; only gradually does the 
intellectual impainnent become manifest. In the beginning of general paralj'sis, 
which is seldom abrupt (though it may need a careful enquiry to verify the prodromal 
symptoms), “ functional ” syndromes can be so ** typical ” and omanic changes so 
slight that the most expert psv'driatrist is misled; onlj' by physic^ and serological 
examinations can he avoid a blunder. A faint degradation of personality, a lapse in 
social refinements may be the first indication of what is wrong. Then memory for 
the events of yesterday and last week becomes less trustrvordjy, what seemed at first 
a trivial absence of mind becomes serious incapacity, and yet the patient remains 
serene and outwardly indifferent to his lapses. M in senile and arteriosderotic 
dementia, he may be dl right so long as he is in an accustomed rut, but a holiday of 
a change reveals his infinm^. His mood and interests as the illness goes on become 
dull or labile, his rages are Meeting, his activities fussy; if, however, he is in a manic 
excitement, with little dementia as yet, the affective changes can be violent, and indeed 
dangerous, just as in a depressive phase the patient may WII himself. Sleepy and slow, 
careless alxiut social usages, inattentive and ignorant of wliat he one* knew well, the 
more demented patient cannot escape recognition as having an organic cesebral 
affection. Elementary problems in arithmetic and questions of general information 
axe more than he can cope with. He ^e$ easy assurances that he can do them, or 
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E uts his questioner ofF with aiiy expfanations (e.g. that he has not had his spectacles 
y him lately) ; when pressed, he makes bad mistakes or becomes angry. The extent 
ot his failure will, of course, depend not only on his dementia, but on his previous 
intelligence and habits (e.g. & bonk mana^ retains the capacity to do mental arith- 
metic when much else has gone). Inability to receive ne%v impressions and to relate 
them to earlier memories co-operates with impaired judgement to give a gross but 
patchy and fluctuating amnesia. Because of these disturbances, and especially the 
bad judgement, patients may commit offences, min themselves by grotesque extrava- 
gance and brush aside facts that stare them In the face. They will put up with restric- 
tions on their freedom, forgetting their protests soon after making them ; silly reasons 
are sufficient for their compliance, and a tactfully offered cigarette or joke may divert 
their thought and feeling from some serious matter that angers them. Their delusions 
are due to the same disorders of memoiy and judgement, coloured by their general 
personality ; sometimes they are confabulations, rationalisations for their having for- 
gotten or spoilt something. If the patient had in health tendencies to euphoria and 
expansive behaviour, grandiose delusions and boasting rvill be to the fore. It is, 
however, not uncommon to find a fatuous euphoria, though there had not previously 
been affective swings and hypomania ; in such patients one finds abundant proof of 
gross impairment of judgement, especially shown as defective insight. The most 
advanced dementia appears as a helpless, vegetative, bedridden state, sometimes 
accompanied by gross focal symptoms, such as aphasia and agnosia. The physical 
symptoms (see p, 1455) are much intermingled with the mental ones, as in the 
patient's clumsy movements and disturbed speech and handwriting : thus, in bis 
writing he leaves out letters, syllables and woros, repeats and transposes them, messes 
the paper with biota and sputten, writes across the lines, puts in meaningless strokes 
and leaves his mistakes uncorrected; the tremulous script shows interruptions in 
the usual smooth alternation and tempo of movement, the letters are of vew uneven 
size and Ui spaced. Articulatory and aphasic disturbances may affect the sense, 
intonation, timbre, rhythm and precision of utterance ; they must not be evaluated 
in diagnosis, any more than the ivriting disorder may, without regard to the patient’s 
previous normal script and speech and the circumstances under which be ivas writing 
or talking, since people, habitually untidy in their enunciation or handwriting, can 
exhibit many of these symptoms when tired or in a hurry. 

Besides the above, atypical mental pictures may be seen cither ordinarily or as 
the outcome of treatment with artificial fever. Paranoid states, hallucinosis, a 
Korsakoff syndrome, epileptiform excitement, hysterical disorders and catatonic 
symptoms of every kind (except flexibiUtas cerea) may occur. Hallucinations are 
uncommon, except during fever or after malarial treatment ; in the latter case they 
are often of paranoid colouring. Not the expansive form, but a simple progressive 
dementia is by far the commonest clinical picture ; depressive, confusional and hyper- 
kinetic states are almost as frequent as the expansive. 

In the ** Lissauer” form the slowness of the dementia U remarkable in com- 
parison %vith the ojnspicuous focal symptoms, such as the seizures without convulsions 
or loss of consciousness. 

The effects of treatment upon the mental state are of great social moment. In 
many patients who do well the personality has the edge taken off it, there may be less 
initiative and force in mental activity, and emotion may be less controlled, especially 
in the proneness to anger or to frivolous levity, yet the patient is able to return to 
his former work, even though it is responsible and complex; he could scarcely, 
however, except in the most favourable cases, learn a new job or adapt to new and 
exacting situatioia. 

In the "juvenile" form there may be premonitory symptoms of excitability, 
grizzling, tinudity and backwardness at schooC Gradually the symptoms of dementia 
Become plain, and if the onset be early enough, symptoms usually found in severe 
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^ ^Tbe mental disturbance of the acute attack may 
c wth choreiform and athetoid movements, 

mild delmum and, occasionally, catatonic symptoms : 
flieis*' .’g a few weeks. There may be subsequently a neurasthenic 

„ith headaches and poor sleep. The distinction between what 
f'tfiZe j'^af jg psychiatric in the symptoms could scarcely ever be more 

[gpetiTolop^ *5,is diseased The motor disturbances, such as oculogyric crises, are 
di/jjcult '"onsive to emotional and other psychogenic influences, they are insepat- 
ineKl^ P jjt mental happenings (e.g. the surging up of anxiety or obsessions), 
able fro"? oatiems of complicated behaviour, e.g. breathing, may be involved- The 
and "’”j |j,ty of the patient's Parkinsonian state may be paralleled by a lack of the 
^°*®Vdrive^and fluidity of thought or behaviour. Memory, however, and grasp 
""^M/rected. The obsessional symptoms sometimes occur quite apart from oculo- 
w!e crises, and may greatly distress the patient Depressive phases may result in 
^icide which U fostered, as it were, by the keen appieriaiion which many patients 
have of theif ruined careers and their almost imbecile appearance, so difl^ercni from 
what they were and, indeed, from what they still know themselves to be. Paranoid, 
and especially schiaophrenic, symptoms may develop in the later stages. 

The younger the patient the more likely is it that he will devdop disagreeable 
anomalies of personaht)', and have attacks of restlessness or even be permaaenUy 
restless. Many children and adolescents after their acute attack become socbi 
problems : they play stupid or cruel tridts, they set every one Aey can by the cars, 
Aey may steal, tiehave sexually in an outrageous way or accuse others of sexual 
offences ag^nst them. Their activity is not always purposive, ttor always antisocial; 
they make the same impression as a monkey might who is sometimes mischievous 
but always on the move. There may be no Parkinsonism in these cases. The prog- 
nosb is not good, and they almost always do better when subjected to the regime of 
an appropriate institution ; they do badly at home or in places where what may be 
termed normal delinquents and “ social problems" are cared for. 

Sydcnmam’s Ckorea. — The usual mental changes here are lability of affect and 
irriUbiUty. These are seen as naughtiness, outbursts of anger or crying, resentment 
at sudden noise or light ; in others there is lessened spontaneity, often masked by 
the choreic movements. In more severe cases, especially in older children, these 
changes are accentuated ; in the fleeting phases of anger or terror there may be slight 
delusional ttends. Still more severe forms, with delirium, hallucinations, delusions 
of pereecution and much excitement, are seen in adults, e.g. jn chorea gravidarum. 

The tics and compulsive utterances (Gilles de la Tourette’s syndrome) which 
may follow chorea are evidence of the mtcq>Uy between, hereditary, psychic and 
structural factors. Chorea is more prone to occur in those whose families show 
nervous disorders, especially schizophrenia. The motor after-effects, especially tics, 
appear and disappear under emotional influences; they are also conditioned by the 
original choreic disturbance of neuromuscular funcrion. The obscene ejaculations 
of la Tourette’s syndrome are dependent on much the same articulatory and respira- 
tor" hyperkinesias as are the breathing spasms of enceph^itis lethargica, though 
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they are also d^endent on psychological tendendes and experiences. They illustrate 
how psycholo^cal influences work through available bodily structures and functions, 
whether morbid or healthy. The obsessional element in tlus affection is comparable 
to that in encephalitis lethargica. 

Disseminated Sclerosis. — Slight deviations from mental health are frequent, 
but obvious ones rare in this disease. Affective lability may be conjoined with a 
slight disorder of judgement, so that a baseless euphoria develops, but this is not 
universal, and many of the patients are depressed. Acute outbursts of excitement, 
hallucinosis or delirium occur in a few cases, and dementia in the advanced stages. 
The most important mental disorder in them is that which appears as hysteria. A 
hysterical personality has not been present in these patients before the disease began, 
and the symptoms are in that i^pect only dubiously hysterical : they do, however, 
in other respects conform, in that they can be evoked psychologically and removed 
psychologic^ly ; they may centre on, and elaborate, actud anomalies, e.g. of move- 
ment or sensation, and may still yield to hypnosis or other psychological measures. 
They can greatly confuse the diagnosis. 

Schilder’s Disease. — ^In this disease profound dementia gradually develops along 
with the blindness, deafness, aphasia and agnosia and other focal symptoms. In the 
juvenile cases there may be at first disturbances of behaviour like those of juvenile 
encephalitis lethargica. 

Paralysis Agitans. — This may be accompanied by hypochondriacal depression. 
Sometimes this is an expression of the cerebral disease ivhich also causes the Parkinson- 
ism, and in that case the prognosis is bad ; sometimes it is a recurrence of depressive 
attacks which have occurred at times of stress earlier in the patient’s life, and then 
the outlook is fairly favourable. Senile dementia is, of course, not infrequent in these 
elderly patients. 

Cerebral TuMOUR.-->Apart from any aphasia and apraxia, the mental state here 
is more closely related to general intracranial tension than to any local disturbance. 
The size and rate of groivth of the tumour are therefore ixnpor^t in this regard. If 
rapidly growing, there is more disturbance of consciousness, with impaired memory, 
disorientation, incoherence and, sometimes, ballucinations and confabulation ; this 
clouding of the mind fluctuates a good deal. In more slowly growing tumours, 
luddity is preserved and change of disposition is the prominent feature. The patient's 
earlier tendencies get freer play, unsuspected ones appear, and a series of foolish 
investments, for example, or homosexual escapades may for years divert attention 
from the orgamc ^sease. The rooria, or fatuous wit and tieerfulness, often attributed 
to frontal tumours but also found in other cerebral diseases, may give the impression 
of being a hysterical pseudo-dementia; other apparently psychogenic symptoms 
may prove misleading. A straightforward depressive attack can occur, or indeed 
any “ functional ” syndrome. 

Halludnations may depend on a focal lesion, as in the cases in which they arc 
limited to the hemianopic field, or are solely of taste and smell. 

Cerebral Abscess. — ^The mental symptoms are those of tumour with or without 
others due to meningitis. 

Acute Meningitis. — ^There may be delirium, preceded during the prodromal 
stage by irritable apathy, and followed by months of moody neurasthenia. 

Cerebral T^uma. — ^After concussion, there is commonly retrograde amnesia, 
and there may be, later, also amnesia for events following the injury; the extent of 
this depends on the severity of the damage. Delirium may ensue ; it has little that 
is characteristic, and is more frequent in alcoholic and elderly people. A Korsakoff^ 
syndrome may develop. TiviLght-states arc rather more common; during them 
acts of violence may be committed, as in epilepsy, and aftenvards quite forgotten. 
Traumatic epilepsy may follow. The later cl^ges in personalitj' are Mmmonly 
those that may be found Ungeting after any toxic or other structural impairment of 
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the brain. But sometimes the disturbance of consciousness is more persistent, the 
intellectual damage greater, the deteriorstion progressive; in such cases there is 
usually cerebrd arterial disease, an unrecognised alcoholism, cerebral mmour, general 
paralj-sis of Ae insane, or some other complicating factor. In predisposed persons 
the cranial injury may be responsible for a melancholic attack, schizophrenia or other 
“ functional ” syndrome ; tite prognosis is usually good even if the illness lasts many 
months. 

Minor symptoms which may be hysterical occur frequently after cerebral trauma. 
This is partly because of the site of the injury, which favours vague physiogenic 
symptoms that respond readily to emotional and other psychological irfiuences. Many 
of these symptoms are, however, produced by psychii^ rather than physical mechan- 
isms. Not mjured cells, but mental attitudes are at the bottom of tne tremblings, 
faintings, weakness, parsESthesias and other troubles so often the sequel of a trauma 
in itself little likely to have such effects. They are not responses to the actual injury, 
but to the situation created by the injury. It is as unwise to dub all such vague post- 
traumatic phenomena hystencal as to attribute them entirely to the direct injury. 
If there is slight amnesia of the typical kind, with difficulty in concentration and head- 
ache, it is fairly probable that these arc physiogenic residues ; if there has been an 
interval bctiveen the actual concussion and the appearance of the indeterminate 
symptoms, a history of psychopathic predisposition and an adequate psychogenesis 
(e.g, economic fears and insecunq?, or aaims for compensation, with repeated medical 
examinations, and patent uncertainty among the experts) the condition is likely to be 
neurotic. Much will, of course, depend on the neurological and other findings, 
including the demonstration of localised lesions; thus, damage to the frontal lobes 
may much change the personality, and in other sites be responsible for an apraxia, 
say, or a visual defect. Too rigid and doctrinaire an insistence on discriminatiog 
neurogenic from psychogenic residues of the injury can be harmful ; the main matter 
is to prevent neurotic attitudes and symptoms from developing, or if already there, 
from continuing. 

The degree of intellectual impairment can sometimes be measured, and the de- 
parture from normality demonstrated, by psychometric methods (see p. 1684). 
Among the tests employed those which require a capacity to deal mth attract con- 
cepts (e.g. sorting objects according to qualities they have in common) are particularly 
informative. 

Epilepsy. — ^Although the motor seizure is the chief symptom of epilepsy and the 
decisive one in diagnosis, there are minor or equivalent symptoms, as well as delirium, 
twilight-states and dementia, to be included among the mental disorders of this illness. 

Instead of a major fit the patient may become unconscious ; or he may pass into 
a twilight-state in which for a few minutes or longer he wanders about in a dazed 
way and does inappropriate things, having aften\ards complete amnesia for all this ; 
Or there may be a sudden interruption of action and speech, during which the patient 
remains immobile or makes some automatic or aimless movements. Epileptic ^ror 
is a delirious state in which acts of violence may be committed : it lasts often for 
several days, is accompanied by disorientation and hallucinosis, and is much rarer 
than is popularly or forensically supposed. All the states of disturbed consdotisness 
mentioned above are most often seen as equivalents for a seizure ; the twilight-states, 
however, may precede the motor attack, follow it, or be accompanied by a few violent 
clonic movements. 

Apart from their seizures, epileptics are prone to swings of mood — towards anger, 
shallow sentimentalism or depression — ^vrhich may pass over into a fugue, during 
which the patient wanders a long way from home. 

The likelihood of dementia later cannot be inferred from the symptoms of the 
epilepsy, except that it is greater if attacks occur very often. Apparent efementia may 
be die result of intoxication with anticonvulsant drugs, or of me idleness and sterile 
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INTOXICATIONS 

1. ALCOHOLIC DISORDERS 
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The nature of the delusions is to be attributed in part to the lessened sexual potency 
of chronic drunkards and to the domestic wretchedness and aversion they often create, 
as well as to the same causes as in ** functional " paranoid states, where such delusions 
are also common, especially in middle life. 

The symptoms of delirium tremens would appear to differ in nothing but severity 
from the essential symptoms of any delirium (see pp. 1625, 1639). Some observers, 
however, deny this. The anxiety amounts to terror, mixed oddly enough Tvith 
euphoria; optic and cutaneous halludnations are vivid and restlessness can be 
extreme. There is almost complete sleeplessness, and much disorientation as to time 
and place, but not as to personal identi^. TTie patient’s attention wavers between 
his hallucinated and his actual surroundings, but can usually be caught and held for 
a few moments. He is very suggestible, as most chronic drunkards are ; pressing on 
his eyeballs, for example, ivill very likely make him see whatever one tells him he 
sees, and he will read aloud from a blank sheet if one wants him to. Among the 
visual hallucinations may be miniature ones (micropsia), and many illusional percep* 
tions. The content of toe hallucinations changes rapidly, and a false perception m 
one field {e.g. a vestibular one) tends to evoke others (e.|’. of sight, touch or hearing). 
Insight is commonly lacking; afterwards there is patchy amnesia for what has hap- 
pened in the delirium. The death rate, with adequate treatment, has been about 
1 in 7 ; and of those who die most of the men are under 40, and most of the women 
under 45. 

In aatte alcoholic hallucinosU auditory hallucinations of a persecutory kind arc 
prominent and consciousness is not notably clouded. It is rarer than delitium 
tremens, and is more prone to follow a bout or orgy of drunkenness. The patient is 
frightened, but not obviously out of his mind ; he is correctly orientated and may be 
able to go about his business for days. Auditory hallucinations ore vivid and insistent, 
after a premonitory phase in whira there are sensitiveness to sounds, and roaring, 
singing, hissing, etc., in the ears. Tormenting voices, sharply localised but seldom 
fastened upon bystanders, abuse, threaten or discuss the patient ; they may say his 
wife plays him false, order him to kill himself, describe his every movement, especially 
at private moments in the bath or lavatory, cast up his more shameful secrets at him, 
shout his Noughts aloud. There may be many voices of men, women and children, 
all talking together and perhaps rising and falling in the same rhytlim as his pulse. 
They arc so real that the patient answers them ; he may be in doubt about the presence 
of his tormentors and may shout baA insults to see if a blow will follow from the 
owners of these evasive pursuing voices.^ Hallucinations of sight and other senses 
are far less prominent than those of hearing ; cutaneous ones, e.g. of being sprayed 
with a cold liquid, ate not uncommon. Duusions ate usually inconspicuous : they 
are, as a rule, attempts to account for the halludnations, and they commonly fade 
out of the picture or pass into a chronic persecutoiy disorder. Flight or acts of violence 
may result from the patient’s fear or anger. Usually it is a matter of only 2 or 3 weeks 
before the hallucinosis clears up, if no hitther alcohol he drunk ; sometimes, however, 
a delusional state, more rarely a Korsakoff picture, supervenes in predisposed persons. 
After [eco\'cry, there is Vittie or no amnesia for the eveots of the haUucfnosts. ftdapse 
is to be feared if the drinking goes on. 

The Korsakoff syndrome is not invariably associated with polyneuritis. Nor, as 
stated on p._ 16z7, is it limited to alcoholism; it can follow other severe chemical 
and mechanical injuries to the brain. In alcoholics it is commoner in middle life, 
developing either insidiously in the course of chronic alcoholic demoralisation, or 
after dclinum tremens ; women are especially prone to develop this syndrome dter 
the delirium. The symptoms have mready l^en described. The disorientation, 
superficial appearance of clarity, incapaci^ for initial perception and subsequent 
recall (extcDQing often to most of the malenal of memory) yet wito retention of some 
capacity for learning by repetition, along with confabulation, dullness of emotion 
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and initiative, and grossly impaired judgement making a striking picture. Complete 
recovery is on the whole uncommon, occurring in less than a quarter of all cases. 
The mortality rate is higher in ^yomen and older people, in those with acute onset 
and with a rcd-cell count below 3,000,000, or with a rise in the protein content of 
the C.S.F. It does not correlate with the severity of the peripheral neuritis. 

Chrome delusional states have been referred to above ; they arc sometimes called 
alcoholic paranoia, but inappropriately so; jealousy is the conunonest and most 
dangerous feature. Alcoholic epilepsy has described. It is a symptomatic 
epilepsy, often atypical ; sometimes tn unstable hysterical patients it may be brought 
about through overbrealhing when intoxicated. 

Diagnosis. — ^Thc diagnosis of alcoholic psychoses must depend much more on 
a history of drunkenness m any patient than on his clinical psychiatric features, none 
of whicK arc limited to alcoholic disorder. Since, however, alcohol is far the com- 
monest cause of most of the toxic abnormalities described, it can be safely presumed 
in sotne cases in which the certain history of addiction is unobtainable. 

DifTercntial diagnosis, so far as retiology is concerned, will turn on somatic findings, 
including the results of chemical tests. If the form of the disorder is in question, 
the chief diagnostic diHiculQ' arises with acute hallucinosis and the chronic delusional 
varieties. A hallucinosis of similar type can ocair in schLtophrenia and in affective 
disorders, but in the latter is recognisable by the ideas of self-reproach expressed ; 
the differentiation from schizophrenia is difficult, since in many of the cases the 
progress of the disorder is towards a chronic schizophrenic psychosis, and one may 
suppose Uiat in these patients the intoxication had activated, as it were, the same 
medtanisms as those involved in schizophrenia, or had complicated a schizophrenic 
illness. This applies also to the chronic psychosis with delusions of jealousy. There 
is no value in differentiating carefully the clinical varieties of alcoholic psychoses, 
since they overlap. 

Treatment.— Social prophylaxis is the main thing. The incidence of alcoholic 
psj'choscs in England is less than a third of what it was 40 years ago, and this may 
DC attributed almost entirely to social influences. Individual prophyla.xis is scarcely 
to be considered, save as a by-product of psychiatric treatment, since a great propor- 
tion of unstable persons arc potential drunkards, and in any case we cannot yet tell 
which alcoholics will become mentally ill through their drinking. Social prophylaxis 
is so immeasurably better in forestalling alcoholism and the psychoses and degradation 
that sometimes spring from alcoholism, that deliberate individual prevention is here 
negligible. 

When alcoholism is itself to be treated, independently of its ill-effects upon mental 
health, the problem is that of any drug addiction. Absolute removal of the drug is 
essential in the first place. This may be effected for a time by getting the patient 
into a hospital or home where he cannot obtain the alcohol he desires, but to ensure 
that the patient who has had years ol excess shaft henceforward he able to put aside 
alcohol while it is within his reach a great emotional upheaval, e.g. bereavement, 
religious conversion, fear of death, and considerable changes in his human environ- 
ment are required. These arc provided, for instance, by a semi-religious organisation 
of former drunkards, called Alcoholics Anonymous, which had its rise in America 
and which has had notable success in the last decade. For the most part, treatrnent 
of alcoholism without restrictions upon access to the drug is a failure ; the restrictions 
must at first be imposed from without, not left to the patient’s self-control and Judge- 
ment. Psychotherapy is a necessary feature of the treatment m the many m 
which inner struggles and neurotic disabiUties have been the basis for the addicUon; 
it must, however, be conjoined with vigorous social measures (see pp. 1618, 1619). 

Methods which aim at “ conditioning” the patient to have a distaste for alcohol 
are sometimes successful. The unconditooned reflex of nausea and vomiting (evoked 
by emetine) is linked up wath the sight, smell and taste of alcohol. Thoroughly 
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for general paralysis because of the ataxia, tremor, articulatory disorder and other 
neurological signs. Recovery is the rule when the drug is stopped. Picrotown may 
be needed for acute poisoning. For Ae addiction itself, essentially the same problems 
and methods of treatment are in question as with other drug addiction. This applies 
also to ether, chloral and paraldehyde. 

Mercury and lead poisoning may lead to mental disorder (see pp. 368 and 382) ; 
manganese to a Parkinsonian syndrome \vith compulsive symptoms (reminiscent of 
encephalitis lethargica) and a mild paranoid or euphoric dementia; and benzene or 
carbon disulphide may cause delirium. 

Acute carbon monoxide poisoning in rare instances leaves behind severe mental 
disorder of the amnesic-apnasic kind, which may not become apparent until several 
weeks after the recovery of consciousness. More commonly, it results in a clinical 
picture almost indistinguishable from hysteria ; diis may take months to clear up, 
and is in no wise benefited by psychotherapy. Chronic poisoning by small quantities 
of carbon monoxide causes neutasdicnia. 


INFECTIONS AND EXHAUSTIVE DISORDERS 
1. INFECTIOUS TOXEMIAS 

Delirium and a Korsakoff syndrome are the more acute, and neurasthenia the 
milder, signs of mental disorder due to an infectious fever. In many of the c^es, 
however, in which mental disorder is attributed to “ sepsis ” or other infection, 
either the mental changes are unconnected with the infectious process or there has 
not been an infectious process, as is often found when one enquires into an alleged 
attack of “ inffuenaa ” and finds it u-as nothing of the kind. There are three possi* 
bilities : the mental changes are mainly due to the infection ; they are independent 
of the infection ; they are partly due to the infection and partly to other, usually 
constitutional, causes. The depression that occurs in and Mter many infections is 
usually of the third category mentioned; delmum instances the first possibility; 
and the second is often exemplified when some non-organic syndrome is put down 
to sepsis, e.g. in the tooth-sockets. 

Wherever a delirium or other mental disturbance of one infection differs from 
that of another, e.g. the delirium of typhoid from that of pneumonia, the difference 
lies only in the severity and duration of the physical effects of the into.-ucatlon and in 
the peculiarities of the affected person; no mental symptoms specific to any one 
infection can be demonstrated. Among the individual peculiarities just mentioned 
must be Included a constitutional predisposition or readiness to respond with sympto- 
matic psychoses to mainly physical ills. 

There are a few infections that hardly ever cause mental disturbance, e.g. tetanus 
and diphtheria ; others do so by thdr lora cerebral incidence, e.g. malaria or encepha- 
litis lethargica. Tuberculosis, from its chronidty and its occasional incidence on the 
central nervous system, has a special position. Its treatment, moreover, especially 
in the pulmonary form, necessitates an abnormal, unsatisfying life for a time, and 
tins with the toxemia seems to be responsible for euphoric or anxious restlessness 
in which erotic tendencies and irritability are often prominent. Spes phthisica is 
partly attributable to toxic euphoria, in part it is a form of over-compensation for fear. 

2. EXHAUSTION AND INANITION 

These, especially if conjoined with some shattering experience — an earthquake, 
incessant bombardment, a bereavement — bring about severe mental disturbance, e.g. 
a twilight-state or a delirium, Hmnorrhage and cachexia may be responsible for 
“ light-headedness ", as in advanced cardnoma, or after a severe operation. 
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METABOLIC, ENDOCRINE AND VISCERAL DISEASE 

1. METABOLIC DISORDERS 

Various^ metabolic disorders can similarly, i.e. non-specifically, affect mental 
health. _ Diabetes, for example, which is especially frequent in families vdth a pre- 
disposition to affective psychosis, may be accompanied by transient phases of depres- 
sion, anxiety or excitement which correspond to changes in the blood-sugar level, 
or a ketosis may^ be ushered in by mild delirium. A diabetic pseudoparcsis, wth 
peripheral neuritis, may cause slight difficulty in diagnosis. In children, mild hypo- 
glycemia may be responsible for anxiety, naughtiness and other disturbances of 
behaviour. Anomalous psychic states may be produced in the rare condition of 
hyperinsulinism, and be mistaken for hysteria or an anxiety state of the psychogenic 
sort. Gout may occur in people predisposed to affective disorder ; often a depressive 
phase precedes an attack. Alkalosis and anoxsemia may each be the cause of mental 
disturbance of the organic type. In pernicious ancemia there may be symptoms, e.g. 
an acute confusional state, referable to the structural changes in the central nervous 
system, but moff often depression occurs without “ organic ” features ; mania can 
also occur, and/m some cases a chronic paranoid condition. The more “ oiganic ” 
the picture, the poorer the prognosis for a return to mental health. Of deficiency 
diseases pellagra is the one most commonly productive of mental disorder. It must 
be remembered that a long-standing anorexia, of psychogenic origin, or occurring 
in the course of a chronic melancholia, may itself lead to a pellagroid condition, so 
that the symptoms of mental disorder will then be those of the original illness plus 
those due to the deficiency. The clinical picture is sometimes very like that of 
hysteria ; or the usual organic syndromes may be produced, especially florid confusion 
with perhaps hallucinations of fire. The nutritional factor in alcoholic psychoses, 
especially Wernicke’s encephalopathy, is prominent. 

In the metabolic disorders just mentioned the physical phenomena are relatively 
coarse and obvious. It is in some cases proven and in others highly probable that 
less obvious metabolic cUsturbances are among the primary symptoms of * functional ” 
mental illness, or are its pathological basis. 'Hie acid-base equilibrium and the electro- 
lytes of the blood, the metabolism of carbohydrate, fat and protein, and the chemical 
regulation of the vegetative activities are all, in such forms of mental illness as schizo- 
phrenia and mania, subject to changes which have not as yet been used in the path- 
ology or treatment of these conditions, because the findings are not sufficiently 
constant or specific. 


2. ENDOCRINE DISORDERS 

These play a more prominent role in the irwestigatwjns than in the tiini^l piacncfi. 
of psycluatry. Many endocrine preparations have, it is true, been administered to 
schizophrenic, sexually perverted and melancholic patients, either empirically or in 
accordance with a premature and ill-devised theory, but the good results of all ^s 
are negligible. CEstrogen treatment of menopausal neuro-vegetative symptoms is a 
rational procedure, but the blind use of endocrine substances in psychiatiy has had 
day. . . , . „ 

Exophthalmic goitre is more prone to occur m anxious, nervous people, espe^y 
after some sudden shock. The usual conconutants— restlessness, tension, irritability, 
difficulty of concentration and liability to sudden changes of mood ^may be compli- 
cated by a definite mania or depression and, if the disease be severe or advanced, 
delirium and confusion may supervene. Though such organic syndromes^ mean, m 
a rule, a bad prognosis, they sometimes dear up dramati^ly after operation. The 
interaction of constitutional and psydiogenic factors with the actual ihyrogenic 
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intoxication makes some treatment of the anxle^ by_ psychological as well p other 
methods desirable in many cases of exophthalmic goitre, either as a preliminary or 
supplement to partial thyroidectomy. 

In adult myxadema the slowing of mental activity may sometimes be accom- 
panied by a chronic paranoid psychosis, or there may oe a phase of excitement with 
halludnatioDS ; the variety of syndromes that can occur is referable to pre-existing 
constitutional tendencies and to the varying severity and rapidity of development of 
the thyroid deficiency. An apparently “ functional ” syndrome may precede the 
overt myxeedema. 

Juvenile and congenital myxeedema are described elsewhere (see p. 496). 

Tetany may be signalised by epileptifonn seizures, or there may be a proneness 
to psychogenic fits ; thus the patient may spontaneously overbreathe until a convul- 
sion 18 induced. Hysterics sometimes use hyperventilation in this way. In severe 
tetany a resistive lethargy or an excited incoherent confusion may occur. 

Pituitary diseases are more often accompanied by mental symptoms that are a 
comprehensible reaction to the physical sjTnptoms than by organic syndromes ; the 
latter when they occur may be due to increased intracranial tension. In acromegaly, 
depression, reserve, touchiness and irritability arc not surprising, though some acro- 
megalics remain cheerful as long as their dmbititics are moderate, and sometimes 
thcic is a blindness to the disease, a lack of insight, even when it is advanced. In 
dystrophia adiposo-genitalis a rather childish placidity may be met. In adiposis 
dolorosa depression may be severe, or hy-sterical symptoms may develop. Simmonds’s 
disease may be accompanied by depression, severe anorexia, reaction to the psycho- 
sexual disturbance, and, in the later phases, by organic syndromes due to the cachexia. 
Similarly, disorders of pituitary function have been found in some cases of *' anorexia 
nervosa In Cushing’s basophil syndrome depression and other mental disturb- 
ances can occur. 

Addiion'e disease is accompaoied by a neurasthenia of which for a time the physical 
basis may be quite overlooked (as may also occur in myasthenia gravis) m the later 
stages delirium has been known to occur. 

Acute anxiety attacks may occur from a ph^ochromocytoma. Some persons 
during the course of treatment with cortisone or corticotrophin develop an acute 
psychosis which dears up if the drug is withdrawn- 

Sexual epochs may m women be associated with mental disorder of the oi^nic 
type, e.g, some psychoses of pregnancy and the puerperium. During pregnancy 
plain psychosis is rare, hut hysterical symptoms, oepression and anxiety are fairly 
common, especially if the mother is reluctant to have another baby ; a gross psychosis 
may, however, break out during the latter months of pregnancy. The organic mental 
syndromes may develop along with polyneuritis, eclampsia or chorea gravidarum. 
Termination ol the pregnancy is called for on account of the menul condition when 
there are symptoms of organic pq^chosts which are likely to get worse, a history of 
suicidal attempts or infantidde in connection %Tith previous pregnancies and a de- 
pression again in this one, or if on other grounds there is a dear risk of suicide or 
other untoward result of the mental illness, should pregnancy continue. The decision 
is often a ve^ difficult one, requliing an expert knowledge of psychiatry for the 
careful appraisal of etiology and prognosis essential in every case. The question 
must turn mainly on the ^erapeutic value of terminating the pregnancy, so far as 
the mother’s mental state is concerned, as wdl as upon the stage of pregnancy reached. 

In the puerperium “ functional ” p^choses often develop in predisposed >vomen ; 
if there be septicffimia as well, a confusional state or a delirium, followed by a period 
of neurasthenia, may occur. In many cases the delirious puerperal psj’chosis clears 
up in a week or two ; the more endogetHnis varieties have sometimes a less satis- 
factory outcome than their form and onset suggest. Infantidde may occur in a 
puerperal psychosis, espedally if the mother has, while pregnant, felt resentful at 
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having a baby or been troubled by murderous preoccupations, e.g. obsessions. Psy- 
choses of lactation are rare, and seldom of the organic type. Slenstruatlon is apt 
to be associated with depression, irritabili^ and languor in many wTimen, especially 
during the fw days before the period begins; there are no menstrual psychoses 
but the liability to suicide and to psychopatmc reactions is somewhat higher at this, 
time. There is no satisfactory evidence that the affective disorders of later middle 
life (“ involutional melancholia ”) are caused by the endocrine changes of the meno- 
pause ; they are certainly not benefited by astrogeo therapy. Puberty and the clim- 
acteric are periods of stress during which schi 2 ophrenic and affective disorders may 
occur. The effects of castration are dependent on the age at which the gonads are 
removed ; intellectual development is unaffected, but the emotional and conative 
activities of those castrated in adult life may be impaired. Neurasthenic symptoms 
are frequent, and in women anxiety symptoms may appear. 


3. VISCERAL DISEASE 

This may be directly responsible for mental disorder of the organic type. Thus 
cardiac disorders predispose to an anxiety, which at night may take the form of mild 
delirium, with restlessness, terror, disorientation and auditory and sometimes visual 
hallucinations. With improvement in the circulation, the mental symptoms dis- 
appear, or remain only as a moody unrest. Reference has already been made to 
arterial hypertension (see p. 1630). The connection between alimentary disorders 
and neurasthenic states is well attested, and is striking in children. Jaundice may be 
accompanied by severe depression, but seldom leads to delirium, save in the case 
of acute yellow atrophy, uramia may disturb consciousness greatly, in the form of 
any of the organic syndromes, from a twilight-state to a euphoric dementia ; a Kor- 
sakoff condition can occur, but is infrequent. 

The psychological causes or accompaniments of many visceral diseases have been 
diligently studied, and the conditions in whicli th^ appear prominent are sometimes 
called psycho-somatic. The problems raised are intricate, and the interplay between 
the physiological and the psychological aspects of the disease processes has not as 
yet been fully disclosed in any of the major conditions studied, e.g. ulceradve colitis, 
peptic ulcer, bronchial asthma. 


AFFECTIVE DISORDER 

This is of three types ; 

1. Mamc excitement and hypomania. 

2. Melancholia and mild or neurasthenic depression. 

3. Agitated depression and anxiety state. 

There is in each case a major and a minor form. Each is related to a more or less 
characteristic personality, and for each the cause of occurrence may be chiefly environ- 
mental or chiefly hereditary. Combinations arc frequent (mixed forms), or there 
may be successive appearance of the different types, often with an interval between 
the attacks. A benign outcome or periodic course is the^ rule for the major forms, 
but not for the minor, which often tend to become chronic. This is partly because 
the environment can have more influence, whether for good or bad, on the course 
of the minor than of the major, more explosive and sweeping, forrns. It would be a 
very convenient thing if endogenous cases could ^ sharply differentiated from psycho- 
genic ones, as in the Kraepelmtan scheme, but it cannot be done. 

Etiology.— Intrinsic.— Heredi^ is the most consiant single cause. Research 
has been mainly into the major mamc-depressive cases. The genetic factor b weakly 
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mav be found in any of these groups, especially the second and the last. Contrasted 
r different features are often found mixed in the same patient. The most striking 
^aracteristic of the personality of manic-depressive patients is their ready responsive- 
ness and lability of mood ; they fluctuate tvitb their surroundings, and in many in- 
stances pass suddenly and with smaU occasion from one mood into another far 
removed from it. 

The signs of affective illness may appear m childhood, though major outbreaks 
of mania, depression or agitation are rare before puberty. When these occur, the 
phases are usudly brief and the environmental influences strong. Milder forms are 
often regarded as normal, since nigbt-teirois and other fears, mischievous gaiety 
and sulky gloom are all familiar enough in children ; it is the degree, occasion and 
persistence of the affect which must dedde whether it is morbid. 

The psydiological crises of puberty arc only occasionally affeaive — chiefly self- 
reproachful depression or agitation — but during adolescence riie illness becomes more 
frequent; it seldom, however, calls for mental hospital care. Each menstrual period 
may be accompanied by depression or restlessness, usually coming on about 2 daj’S 
before the period. In the third decade of life the number of cases steadily rises, and 
there b another peak in frequency between the ages of 45 and 55. The latter, “ in- 
volutional ”, cases show the influence of age atrikingly, so much so that they are often 
considered as separate disorders. 

There is little to choose between the curves of age incidence for morbid depression 
and morbid anxiety of whatever d^ree; for mania the frequency is highest before 
the age of 30, as also for affective iUnesses with a strong confusional flavour. Preg- 
nancy b frequently accompanied by depression and agitation ; psychological factors 
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arc mainly responsible. After childbirth, though there be no septlcremla, affective 
illness can occur, running a typical and often lengthy course. 

The female climacteric is a time when anxiety usually mounts, and is accepted 
as an ineluctable effect of “ the change It may become definite illness, persisting 
even for 2 or 3 years. It is doubtful whether there is a specific connection between 
the endocrine causes of the menopause and so-called climacteric insanity ; the melan- 
cholia then coming on is like the melancholia of 5 or 10 years later, or the melancholia 
of middle-aged and elderly men in whom the endocrine changes are not the same. 
The influence of sex as a whole is obscure. Women have this illness more than 
men, though the manic form is relatively more frequent in men. The reactinty is 
often greater and the sj^drome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in the incid- 
ence, but the little that is known points to environmental rather than intrinsic causes 
for this. It has been suggested that affective psyciioses are commonly linked with 
high intellectual gifts ; another saj-s they have afhmw with mental defect. The former 
statement has better support than the latter, but both probably arc fallacies depending 
on the material sclectea for study. 

Extrinsic. — Physical . — Chronic toxarmia and acute infections, especially influenza 
and pneumonia, can be responsible for the illness. Various drugs help to heighten 
tlic anxiet)' to a morbid degree, e.g. alcohol in certain circumstances, insulin or hyo- 
scine. Cerebral trauma may provoke an attack. The list of physical factors could 
be much added to, but it must be borne in mind that wherever a distinctive, rather 
than inddcntal, phj’sical cause can be found, the condition passes over into the category 
of organic psychoses. Tlic most difHcuIt cases in practice are those in which there is 
a Question of cerebral artcrio-sderosis or exophthalmic goitre *, the affective disorders 
inoisputably due to these two diseases may be quite indistinguishable from others 
for which there is no such organic basis. The problem here is clinical rather than 
fundamental ; since vascular, cerebral, endocrine and autonomic functions are particu- 
larly concerned in the mechanism of emotional change, certain disturbances of the 
ph^ical apparatus will necessarily be accompanied by many of the psychological 
phenomena of iliese emotional changes. The depression of paralysis agitans and the 
anxiety of coronary disease arc of the same order. The notion that coitus interruptus 
and other sexual practices produce anxiety is unfounded, but they may contribute 
to it by psychological means. 

Psychical . — A recent misfortune, commonplace or tragic, may be the cause. Any 
calamity to which human beings arc liable may provoke an affective breakdown. 
Sometimes it is induced by the insanity of a close relative. However trivial it seems 
to outsiders, the event that has precipitated an affective attack has been felt as a 
catastrophe by the patient; there arc no records of great and sudden happiness 
causing an affective psjehosis. The nearest approach to a specific connection between 
the precipitating happening and the type of affective illness is seen in the anxiety 
disorders which follow a terrifying experience such as exposure to shell fire and 
bombardment from tlic air; morbid depression following bereavement, finandal 
setbacks or degradation is an understandable response, it is true, but to ascribe the 
t)'pe of response directly to the nature of the experience is specious, since on another 
occasion it may be with hilarious manb that the calamity is met. 

Moreover, the experiences of a lifetime will have determined what calamities are 
most felt ; they need not be calamities in other people’s eyes at all. Experiences, 
spread over years, are the common extrinsic cause of the more chronic neurotic 
forms of affectii'e illness ; this applies least to chronic hypomania. In these chronic 
conditions the patient’s own behaviour has so much to do with what happens to 
him, as it were, from outside that to separate extrinsic from intrinsic is very hard. 

Pathology. — ^The physiological changes are characteristic only of emotional 
disturbance, not of morbid emotional disturbance; and therefore they are not of 
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diagnostic value. They consist in lability of blood pressure and pulse-rate, abnormal 
motility of plain muscle, especially in the alimentary tract, carbohydrate disturbances, 
variations in either direction of the rates of salivary and other secretions and decreased 
psychogalvanic activity. The changes are variable from patient to patient and are 
not always discoverable. More significant are changes in basal metabolism, weight, 
sleep and menstruation; loss of wdght is the rule during the illness. Irregularity 
of menses and then amenorrheea often occur. Rise in the blood iodine content, 
changes in the K/Ca ratio, diminished cellular respiration, hypercholestcrinffimia and 
signs of adreno-cortical hyperactivity have been alleged but not (xinclusivcly. 

Tije psychological changes, in spite of great ertemal differences, have the follow- 
ing in common : the morbid phenomena are in accordance with the prevailing mood, 
though not wholly derivable from it; thought is less purposively directed to im- 
personal ends than it would normally be, but more purposively to personal ones; 
there is a small number of topics of preoccupation in each patient, but his ways of 
arranging and embellishing them can dc many; the whole bod^ (or parts of it) often 
receives much of the patient’s attention, because of more or, it may be, less feeling 
in it (hypochondria, depersonalisation) ; misconstructions abound, with consequent 
ideas of self-reference and persecution as well as misidendfication; and there is a 
feeling of inner tension, unrest and cxdteraent, however apathetic or carefree the 
patient’s demeanour. 

The seemingly greater quickness and capacity of manic patients has not been 
confirmed by psychomotor, intellectual and association tests ; hypomanic patients 
sometimes, nowever, do better than in their normal state. This can be compared 
to the effects of increasing doses of alcohol. Patients with affective disorder are more 
irritable and excitable than is normal. Time appreciation may be grossly disturbed : 
personal time seems to pass very differently from dock dme ; ume may seem to 
stand still ; no future is conceivable. Perplexity may be conspicuous, and explana- 
tions of this in terms of Gestalt psycholo^, conditioned rcBexes and toxemia have 
been proffered. 

The effects of experience in bringing about thb illness cannot be explained in 
terms of a lodcal and coherent sj-stem, umess one accepts the premises of that sj-stem 
and infers what cannot be observed. Consequent^, as there are several such psycho- 
logical systems, there are several explanations. They state the conjectured ways in 
which instinctual energy or libido may become misdirected because of environmcntel 
conditioning, frustration and loss. 

Symptoms. — Symptoms of ExctTEMtNT (Mania). — There is cxdtability of mood 
and movemenL The mood is mostly one of jollity, rather infectious, but likely to 
become boring or overbearing ; occasionally it turns to anger and resentment It Is 
labile ; tears will flow readily on some trivial occasion, to pass into laughter in a 
twinkling. 

Thinking is apparently rapid. There is flight of ideas, with successive words 
and phrases loosely connected only by similarities of sound or Chance assodations. 
Consequently, the patient wanders from the point; whether he can come back to it 
dtptwQS on severity of bis ton&tion. Joka, siAf-pnrise, Kgbty comment on 
surroundings and facile optimism make up the tenor of bis exuberant conversation. 
Nevertheless, the number of topics he touches on in the course of the day is often 
more limited tlian if he were in normal health ; he reverts to a few matters over and 
over. He may criticise himself, with cynical bitterness or humour, as he criticises 
others ; he may talk a lot about bodily disturbances, e.g. his varicose veins or hb 
sore throat. His mood and expression arc consonant wth what he says. He is 
distractable, herein seeming at the mercy of his sensations and of every small detail, 
whether it be inside himself or, as is more common, amnected with things about 
him. Judgement is impaired. 

Delusions are less common than distortions and mmtatements. People are wilfully 
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called out of their names, events misrepresented, bodily sensations exaggerated, and 
accusations of ill-treatment or persecution irresponsibly preferred ancl sometimes 
long jsersisted in. The rnore confused and exdted the patient, the more likely to be 
deluded and even hallucinated. Most of the seeming halludnatidns are fagons de 
parler or illusions ; sometimes the patient is, as it were, preten^ng Or acting the 
part of a hallucinated person. 

Activity is exaggerated, and in severe cases incessant. Its object may change 
from moment to moment, but sometimes the main end is kept pertinaciously in view. 
The patient, if tactlessly thwarted, gets angry, sulky or violent. He feels very strong, 
and seems untiring. He has many schemes, of an Optimistic cast, and, in the course 
of putting them Into acdon, may be extravagant, inconsiderate or interfering. Sexual 
Mccsscs or drunkenness may occur and bring much harm, especially when Ae patient 
is a young woman. Troubles with the police arise through silly pranks or self-con- 
fident exploits. 

Sleep is brief but deep. In the early and mild stages the patient looks exceptionally 
well, but after weeks or months of over-activity and little sleep he looks exhausted^, 
with sordes on his lips, hoarse voice, drawn skin and perhaps less total activity but 
many unfinished little movements. Food is welaimed in the mild stages ; when 
the activity is great, the patient does not give himself time to eat, but plays with his 
food or is continually diverted to something else. Sexual desire is at first heightened 
but potency less. 

The symptoms vary widely in degree. Mild hypomania may be an enviable time 
of w ell-directed expansive energj*, unencumbered by some habitual restraints ; gross 
mania may be a delirious, hallucinatory condition, with incoherent talk and little 
free activity. 

Symptoms of Dcpression. — In the early stages or milder forms, the patient finds 
concentration and recollection difficult, he has less interest and pleasure in life, he 
feels that this world is unreal and himself changed, he dreads effort or responsibility. 

The mood is one of grief and misery, looking in every direction for material to 
feed on. The past supplies peccadilloes or graver lapses 5 what is wretched in the 
present is ilwelt on inordinately; the future is foreseen as hopeless ruin. Anxiety 
13 mixed wth it, often in extreme degree. Weeping is less common in the extreme 
forms. The patient’s egression usually conforms to his affect 

Thinking k more difficult This “ retardation ” in thinking shows itself as in- 
capacity to deal quickly and purposlvely with impersonal topics, while brooding on 
personal matters goes on, wih a press of Inner activity, a ceaseless roundabout of 
painful thought The making of decisions is dodged. Conversation may become 
meagre, even monosyllabic, though some patients are ever ready to tell their troubles. 
The content of their thought is sombre— the product of ruthlessly unfair examina- 
tion of their frailties and misfortunes. Some criticise themselves remorsefully or 
with cynic^ detnehment; some bewail their losses,* others abandon themselves to 
resigned and world-shunning despair. There ate many varieties of misery, and melan- 
chofia knoivs them all — as many varieties as can be made from the e^eriences, char- 
acter and imagination of a human being. Consequently they reflect the moral, 
economic or hygienic standards of what is good and bad that are Imposed on us by 
modern society and our particular education. 

Delufions occur in proportion to the depth of affect ; they are the extreme form 
of the doubts or preoccupations just mentioned. Fatienta often fluctuate between 
uncertainty and conviction about their troubles even during the same day or the same 
conversation. Insight may be good and judgement sound, when the aS^ect is not 
ovenvhelming. The delusions are the product of the depression, which is primary ; 
they are not its occasion, though often adduced as that. Most of them concern the 
future as w-ell as the past ; anxiety is prominent. Wickedness to be visited vvith 
damnation } secular enme to be punished la this world ; loss of property that Svill 
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mean stan’ation and beggary for one’s family; mortal or corrupting diseases — these 
are the common substance of delusions and are often commingled. For example, 
some patients blame themselves for having caught venereal disease which will expose 
them to the loss of their job and of their hope of salvation, exclude them from decent 
society and do loathsome damage to thor bodies ; no evidence, no argument shakes 
the erroneous belief. The delusions may be grandiose in that the patient affirms 
himself the ^ef of sinners, no one has ever been as wretched or wicked as he, he 
alone has done the unpardonable stn ; or they may be of a minimising sort — nobody 
cares about him, he is of no account, let him go into a comer to hide, people despise 
him. This last belief is often understandably associated %vith ideas of reference or 
persecution — people make contemptuous gestures or remarks as he passes, they set 
detectives to watch him, they tell each other how bad he is. He accepts this almost 
always as his desert, though occasionally there may be overt resentment. Apart 
from this resentment, his beliefs derive understandably from his affective state. 
There are, however, features that betoken undercurrents at variance udth the professed 
attitude or delusions. Thus many depressed patients, professing humility, are im- 
portunate in their demands on those around them. 

Such hallucinations as occur are in keeping with the patient’s affect and arc of 
much the same nature as the delusions, though expressed more in perceptual terms. 
People are making derisive remarks, his body gives off foul smells, food has a different 
and disagreeable taste — it is often the mode of expression rather than of tubjeedve 
experience that decides whether these are hallucinations or delusions. This is notably 
the case with bodily preoccupations, when, for example, patients report their food 
to be stagnating in their belly, their skin dull or fetid, their eyes Impaired, their head 
empty. Much of this depends on depersonalisation, in which the body as a whole 
fee» Dcreft of life and feeling, and emotional deprivation or emptiness is translated 
into bodily e^eriencc. In mild forms of depression there is no question of delusion 
or hallucination, aod often no recognisable content to the gloom ; the patient cannot 
say why he is sad. In the more chronic forms a settled and partly justined conviction 
about tll-health. present troubles, and the dark future prevails ; the ideas may be 
obsessional and partly divorced from the prevailing affect. 

Activity is limited, thus contributing to the ” retardation The more severe 
the depression the less does the patient do, unless the concomitant anxiety makes 
him restless. It is possible, however, for s patient to be depressed without “ retard- 
ation ". In typical cases facial expression is rather fixed and movements delayed, 
as though done against resistance; more or less complex activities, dressing, say, or 
writing a letter, take unduly long. The most extreme form is stupor or lack of all 
spontaneous activity ; it is seldom absolute. Patients rarely become wholly indifferent 
to cleanliness in defalcation and micturition. 

Suicide is the greatest danger in depression. Whereas manic patients thought- 
lessly do themselves harm or get into a fight but do not try to get hurt, depressive 
patients are often bent upon doing away with themselves. The risk is not propor- 
tionate to the degree of depression ; many very retarded and melancholy patients 
make no attempt, while in dep^ersonJised mild cases a fatal outcome is not uncom- 
monly brought about thus. There is consequently much risk during the phase of 
improvement — often more risk then than during the preceding severe “ retardation 
Deliberate self-mutilation is rare. 

Sleep is bad — hard to come by, light and unrefresWng. The appetite is bad too : 
food may be constantly refused for this reason. Commonly also the patient cats 
too little because of feelings of fullness and other discomfort in the abdomen, or 
because of delusions about his bowels or his food. Mild constipation is common, 
but is often given much exaggerated importance by the patient. The toeight dimin- 
ishes, chiefly, but not wholly, because of utfuffident intake of food. Daily fluctuation 
in the general condition, with improvement towards evening is common. The skin 
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may be and sallow, and in some severe cases pigmented, as it is in pellagra. 
Menstruation may lessen or cease sexual desire is much less. There may be auto- 
nomic disturbance, generalised or limited to a single system. 

Here, too, there are wide variations, between the mbd “ neurasthenic ” and the 
grossly deluded melancholic who craves death. There is every gradation between 
the two extremes, and a single patient may during the couree of the illness exhibit 
them all. 

Symptoms of Anxiety. — The mood ranges from imeasiness to panic-stricken 
terror. It may be an abiding or a recurrent state. Though cluefly turned to the 
future, as fear must always be, it rests on past experience, often painful and largely 
repressed, and it reverts to the past to account for the troubles in store. Herein, as 
With rationalisation and some other psychological devices, there is evident a strong 
desire to moke things understandable in a causal nexus — a tendency to be found not 
only in patients but also in those who observe them. The patient's expression varies 
with the strength of bis fear. 

Thinking U troubled, the disorder showing itself in speech somewhere behveen 
frightened dumbness and the voluble talk that seems designed to cover up embarrass- 
ment and disquiet. The patient can seldom follow a train of thought for long without 
a limited number of preoccupations forcing themselves in. How far this interferes 
with daily life or set tasks depends on the amount of anxiety, as does also the impair- 
ment of judgement and insight. The content of thoughts is as manifold as in depres- 
sion, every normal matter of human concern enters into it. Fears centring strictly 
on a few special topics, e.g. the fear of being run over in the street, may be to the fore ; 
the fear of insanity Is particularly common. 

Dehuiom are frequent in the grosser forms, which are most strikingly though 
not exclusively seen in patients of late middle life. They may say that their bowels 
are stopped up and their bodies about to rot; their enemies are tvaitmg to tear them 
to pieces; their families will be tortured; their names abhorred for ever. Hell, 
they are certain, awaits their souls though their bodies cannot die ; time stands still 
and no redemption is possible. There are many delusions less extreme than these 
mainly hypochondriacal and nihilbtic ones; e.g. beliefs that employment will be 
unobtainable, or that the patient iviJJ be victimised Sot having had such an illness. 
Hallucinations can occur : at the height of fear every sound and sight and smell 
may be misinterpreted as meanii^ some pain to come; but most of this is illusional 
colouring of actual percepts. Dcpersonalisation is common with all degrees of 
anxiety. 

Activity is much disturbed. There may be sudden attacks of panic in which the 
patient rushes blindly out into the open, or aimless wandering, ceaseless agitation, 
with movements especially at the small joints — wringing of the hands, rubbing the 
face, picking at sores, pulling out hair. Starting many tasks and finishing none is as 
characteristic of anxiety as of mania. Anxious people are distractable : their eyes 
follow a trivial movement — a fly walking on the window-pane — though they only 
comment on it when some interpretation that clucncs with their mood can be fitted ; 
their ears are sharp for hints of alarm. During an attack of anxiety with strong 
somatic repercussions activity may be completely interrupted — so-called collapse — 
while the patient, terror-stricken, expects his death; alternatively he may run for 
air or help. Very agitated patients may lie or sit in semi-stupor, with starring eyes 
and parted lips, incapable of speech unless under some strong stimulus. 

Suicide is uncommon in those wth episodic, highly somatic attacks of fear, and 
in those with chronic mild hypochondria^ anxiety, but not infrequent in the grosser 
forms and in those mingled with depression. 

Sleep is bad : in the mild forms the patient may be afraid to fall asleep because 
of his horrifying dreams and the terror into whidi he suddenly awakes. 

Sudden highly somatic episodes of anxiety am common : the patient feels his 
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heart palpitating, his bowels turning over within him, he sweats, his limbs tremble, 
his mouth is dry, he feels he t^ill fall or coUapse or die; hc_ turns pale, his pulse-rate 
changes, usually becoming more rapid, his blood pressure rises, he may want to open 
his boweb or pass hb urine. When anxiety b long-standing and severe, such attacks 
are rare. It is possible for parts of riifa general Mectivc msturbance to be bobted, 
and to occur with little consdous anxiety, as in muco-membranous colitis, effort- 
S 3 mdrome, aerophagy, neurotic indigestion, enuresis, impotence, ejaculatio pnecox, 
psychogenic asthma, byperidrosis. The factors determining such spedal emphasis 
on one or other system are partly physical (some organic defect or innate functional 
anomaly) and partly psychologic^. In anxiety thyroid enla^ment can occur; 
w eight falls off ; menstruation is irregular or ceases ; the deep ref^es are very active. 

Diagnosis. — Typical cases are easy to recognise. Tlie common errors of diag- 
nosis lie in : (1) blissing or^nic dbeasc (e.g. general paralysis, cerebral arterio- 
sclerosis) ; or the converse (e.g. mistaking the more expansive manic patient for a 
general paralytic). (2) Forgetting how mixed the symptoms of manb, melancholia 
and anxiety may be, so giving rise to atypical pictures that may be mistaken for 
schizophrenia, if too superfidal an examination or too static and rigid a diagnostic 
criterion he used. (3) Forgetting the influences of age, general personality and milieu 
on the content of a patienvs mind, e.g. his having lirto among spiritualists may lead 
to deceptively fantastic statements. (4) Expecting to be able to dbgnose solely on 
presenting symptoms, without regard to previous history and constitution; the 
reverse is also to be avoided. (5) Expecting diagnosis always to He between distinct 
entires which could not possibly be mtxea together in the same person, as though 
hysteria were incompatible with affective pwhosb, or both of tiiese with schizo- 
phrenia ; in fact, they often are mingled. This is not to make light of dbgnosis, 
which gives the psychiatrist much knowledge that he cannot gain from study of the 
individual case before him. 

Nothing in the mental state of a patient with affective disorder may enable one 
to exclude an organic basis such as general paralysis or cerebral arterio-sclerosb. 
Thb decision must turn on the physical findings. The problem becomes simpler 
when signs of dementu supervene (see p. 1626). 

From schizophrenia, diagnosis d^nds on a picture of the whole illness, on the 
presence of diaracterbtic thought-dborder, incongruity of affect and bizarreness of 
behaviour, as well as on the previous personality and constitution, rather than on 
any positive features of affective psychosis ; the remoteness and unconvincing manner 
of the schizophrenic, so hard to describe but almost conclusive when recognised, may 
help. Later, when oampbints have become empty and repetitive to tEe point of 
Stereotypy, and catatonic symptoms mix with the anxiety, diagnosb b easier. As 
between schizophrenic and manic excitemen^ the setting in which the exdtemcnt 
occurs is almost more important than the prima facie symptoms. In young people 
schizophremc features may often be found without their being of much significance ; 
in the elderly what seem to be catatonic features may rest on an organic cerebral basb. 
The more easily one can get in touch with the patient, enter into lus mood and under- 
sUind. what he says and does, the more b it m affective, svat a settizophrevue ^sordet- 
The range of benign affective phenomena b wider than a textbook description cm 
convey. 

There b no need, except for administrative purposes, to try to dbgnose affective 
psychosb from psychogenic depression, cjulotiiymia, anxiety neurosis, neurasthenia, 
or involutional mebneholia; these are only subdivbions of it, in which the age of 
onset, reactivity, severity or chronicity of the condition b being stressed. Periodic 
recurrence b Mmetirncs made the hallmark of affective psychosis; thb historically 
interesting point of view b hard to apply, because so many patients have only one 
definite attack in their lifetime, and berause periodicity can be striking in other 
conditions, such as obsessional disorder and schizophrenia. 
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From obsessional disorder the diagnoas may be difficult when there is localised 
aiudet^ or depression Avith sharp content and good insight ; so closely alike are the 
additions, that some authorities have proposed to include obsessional disorder also 
in the manic-depressive group, thus disposing of the diagnostic problem. It is best, 
however, to keep them distinct, and to discover in a particular case whether the char- 
acteristic subjective rejection of the obsession occurred at its first appearance ; often 
the anxious or depressive patient at the beginning has accepted the thought which 
accords with his affect, though later he stru^les against it and may disclaim it. 
Genuine obsessions, however, are common in affective psychoses. 

Course and Prognosis, — The varieties of outcome and sequence are many. 
They depend on the balance between particular intrinsic and extrinsic causal factors 
in each case, and on the extrinsic factors which are brought to bear on it in the form 
of treatment. The more typical the lUncss. the surer the recovery in favourable 
circumstances. 

A history of definite affective psychosis in a parent or grandparent points to 
recovery from the attack, but it is unsafe to infer the course of the illness from heredi- 
tary data alone. A well-adapted personality and a pyknic build, a history of similar 
illness followed by complete recovery, a fairly sharp and fairly recent onset, and 
precipitation by external troubles which will not be likely to continue are all of them 
points to the good. Advancing years make the prognosis poorer, but a first attack 
of melancholia in late middle life, if there be no vascular disease, eventually clears 
up in two-thirds of the cases ; convuisant treatment has further improved the prog- 
nosis for this group. Bodily changes are often the best indication of coming recovery. 
Improved appetite and regularity of the bowels, cessation of anxiety symptoms, 
clearing of the complexion, increase of weight and return of menstruation may be 
noted, even before any increase of activity and long before any admission of feeling 
better can be got from the patient. 

A first attack of excitement or anxiety svUl seldom be the only one ; of depression 
it may. Periodic depression and anxiety is less likely to cease in middle hfe than 
periodic exdtement. The occurrence of halludnations or delusions is in itself of 
little consequence prognosticaliy. A transition from anxiety to depression or mania, 
and from mania to depression, or >dcc versa, is commonly gradual. Only in pre- 
dominantly reactive attacks can one surmise how long the illness will last, or when 
another attack is to be feared. After recoveiy complete insight into what happened 
during the illness may not he attained, especidly by resentful manic patients, melan- 
cholics who are sensitive and suspicious, and agitated patients who feared personal 
harm. 

Generalised somatic disturbances, e.g. loss of weight, especially if acute and brief, 
are of good prognostic import, other things being equal. The more the somatic 
preoccupatirujs cir s ymp t nm? are diffiised over a period of time and localised to one 
system, the poorer the prognosis; this, however, does not apply so much to childr^ 
as to adults. Hypochondria and depersonalisatioo suggest a long illness, as do nihil- 
istic delusions (e.g. denying that one’s bowels are opened at all), and, to a far less 
extent, admixture of hysterfed or schizophrenic features. The more the psychogenic 
causes have been obviously operative for a long period, the greater the tendency to 
chronicity. In the more chronic fornis or after a series of attacks, there may be 
impaired initiative and judgement, irresolutcness, dullness and social deterioration — 
none of them conspicuous. Puerperal and pregnan^ psychoses have a good out- 
look. The milder forms of anxiety and depression, if not already chronic, respond 
well to treatment, especially to psychotherapy. 

Death may occur from suicide, insufficient food and intercurrcat disease, espec- 
ially pneumonia. 

Treatment.— Prophylactic.— Genetic prophylaxis is occasionally possible, as 
when two persons with definite affective disorders marry each other and are advised 
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not to have any children. Rules of thumb do not apply in this matter ; it is vvrong 
to tell a patient he should marry or not mairy, procreate or not, unless one has been 
able to ueigh the dubieties of our genetic knowledge, the pedigree of the patient and 
all his transmissible qualities with an informed ana cautious judgement. 

Individual prophylaxis is not usually practicable until ^ter symptoms have ap- 
peared which bring the patient to the doctor; sodd prophylaxis and child guidance 
may, ho^^ever, have value in staving off or mitigating affective illness, espedally in 
those who are temperamentally very responsive to adverse drcumstances, e.g. in 
their domestic life, their upbringing or their employment. No satisfactory evidence 
is forthcoming that such measures can forestall the grosser affective disturbances, 
necessitating mental hospital care, which occur in highly predisposed persons. In 
so far as one finds that environmental factors (e.g. heavy responsibility, unemploy- 
ment, or sexual frustrations) have been important in provoking an attack, advice on 
these matters may be helpful ; it may be practicable^ by psychological and social 
treatment during the healthy interval to do much good in this way. But some cases, 
in which intrinsic factors seem all powerful, are proof a^nst such measures, and in 
any case it is not easy to persuade the patient when he is well again to put himself 
for a long time in the doctor’s hands. 

Treatment of the Actual Illness. — It is convenient to consider separately the 
acute major forms, and the minor more chronic cases. 

For the former, the treatment other than by convulsions is directed to safeguarding 
life, relieving distress and prodding the best conditions for the emotional disturbance 
to subside : the situation is like that in tuberculosis or typhoid fever. Exhortations 
to “ puU yourself together " are as out of place as advice to take a voyage or an argu- 
ment about the delusions. If (he attack is sufficiently severe to unfit the patient for 
ordinary dudes, treatment at home is probably inadvisable. Although in such attacks 
all a^ment is futile and aedve psychotherapy harmful, yet the loss of reladon be- 
tween current experience and emotion is never absolute ; there is virtue in separating 
the patient from real trouble and distressing associadoos, reassuring him, eivmg him 
firm, kind manaeement. The essential combination of these, and especi^ly the last, 
is rarely obuunable at home. The patients, however boisterous or sutddal, usually 
recognise their need of treatment and arc willing to enter hospital voluntarily. They 
shoiHd not transact any business if it can be helped ; their Judgement may be too 
much disturbed, they lay up trouble for themselves. Continuous narcosis sometimes 
curtails an attack ; it demands experience and care. 

Convulsant treatment is valuable; most of all for involutional conditions, least 
for mania. Among involutional patients those with baseless suspidon and resentment 
respond less well than the self-reproachfiJ and agitated. It is still uncertain how 
much benefit can be obtained in younger patients with acute affective disorder; 
many of the figures purporting to show that in manic-depressives (thus distinguished 
from mvolutional melancholics) the recovery rate after convulsant treatment is also 
high, have been compiled from a series of patients the majority of whom had reached 
later middle life and might therefore have been properly classified as involutional. 
It is, moreover, difficult to evaluate recovery rates for this purpose in a condition in 
which recovery is often obuined by other therapeutic methods, such as would prob- 
ably have been employed along with the convulsant treatment. Whereas in the 
depressive conditions of late middle life there can be little doubt about the gene^ 
superiority of convulsant treatment to my other avaibble method, in the affective 
disorders of earlier life it is only by the effect on the duration of the attack, and the 
subsequent frequency and severi^ of atudes, that the efficacy of convulsions can be 
judged; the restricted information available does not give any conclusive general 
answer, though it is evident that, on the one hand, some young patients have their 
attacks of depression promptly cut short by this method of treatment, whereas 
previous attacks not treated thus had Imted for many months, and on the 
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Other hand some of them soon relapse. For manic patients it is on the whole 
disappointing. 

Conwlsant treatment by the electrical method has superseded chemically induced 
ronvulsions. It is important that the psychiatrist should not use subconvulsant doses 
if he can help it. The number of fits required varies from patient to patient but it 
is unwise ever to give a total of more than twenty fits. Patients with circulatory or 
pulmonary disease should only be allowed to have convulsioi^ after the risks have 
been fully weighed. In order to lessen the chance of spind or other fracture, a 
relaxant is administered, usually in conjunction svith barbiturate intravenously. 

For the depressions of middle life convulsant therapy has enough success to justify 
calling it a spedfie method of treatment. By the electrical method, fits lasting less 
than a minute are induced three times a week ; not more than ten fits are usually 
required. A relapse may necessitate rq}etition of the treatment. Fragile bones or 
vertebral deformity may preclude use of the method, unless special precautions are 
taken and the dangers made known to the patient or his responsible relative. The 
treatment should not, except in veey special draunstanees, be given as an outpatient 
procedure. It is capable of causing temporary, and perhaps permanent cerebral 
damage, though, as a rule, the forgetfulness or disturbance of consciousness which 
may loUow the fits soon clears up. In spite of the simpJidty of the actual procedure 
— hardly more complicated than turning on the wireless — the tiro can do great harm 
with it fay selecting patients who are unsuitable on either mental or physical grounds, 
by giving too many or too few fits, and by neglecting methods of preventing fracture 
and other complications. 

Patients with severe and long-standing agitated depression sometimes are much 
improved by frontal leucotomy ; the longer they have been ill the less good is the 
operation likely to do. 

Prolonged baths — for 8 or 10 hours daily at a constant temperature of 96° to 
98° F. — have much value in allaying restlessness, whether of the manic or the anxious 
kind, espedally the former. They have the further merit of diminishing angry con- 
tact with other people, permitting fairly free movement and lessening dirtiness, 
besides promoting sleep. 

Drugt are indispensable. The fear of habit formation should not prevent hyp- 
notics being given when there is persistent insomnia. Barbiturates or paraldehyde 
often suffice : it is well to ring the changes and to diminish the dose vrithout Ae 
patient's knowledge. For severe anxiety opium (e.g. as papaverctum) and hyoscine 
may be helpful ; the risks are obvious. Continuous narcosis is valuable, but must 
be used with caution. Food must be given in adequate quantity and kind. The 
induction of mild hypoglycasmia by insulin each rooming may be helpful in inducing 
a willingness to tjee more food. Artificial feeding, preferably by nasal tube, may 
be necessary because otherwise the patient wuld die of starvation. The presence 
of acetone in the urine and a falling weight curve arc strong indications that nutrition 
must be attended to promptly. A good nurse may sometimes, by unusual patience 
and sense, get over an obstinate refusal to take enough food and drink, but often 
nothing prevails against it. Apart from hydrotherapy, rest in bed, fresh air, atten- 
tion to the bowels and other measures of general hy^cne are desirable. 

Suicide is of the first importance. Prevention of it can be better ensured by close 
knowledge of the patient and his day-to-day condition than by mechanical prerautions, 
but if he is bent upon it, these may be unavoidable. It is popible to make them 
unobtrusive without nullifying them. Certain it is that excessive use of bolts and 
bars can defeat its own ends, and excessive supervision aggravate a patient’s misew, 
his fears or his resentment. Two good rules are : (I) to discredit the maxim that 
those who tallt of suicide never commit it, and (2) to remember that most suici es 
are surprises. Cons-alescence from melancholia fa a risky time. 

Occupational therapy fa good, as soon as the patient can be got to co-operaji. 
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but it is not rational treatment to pester a melancholic, to encourage the fretful rest- 
lessness of the agitated, or to give the manic patient more things to muddle himself 
>vith and destroy. Sull, it is often surprising to find how soon, under tactful guidance, 
these patients will enter into ordered acting of a more or less simple sort, and how 
helpful it can be to them. During the stage of improvement the same is true of 
recreations and social activities. Patients ^>tdd not leave hospital till recovery » 
assured, unless it is obvious that the hospital surroundings and the absence from 
home and work are an actual cause of their persistent anxiety or dejection. 

To revert to the milder forms, which tend more to become chronic. Here manipu- 
lation of the conditions in which the patient lives at home and at work maybe con- 
joined with psychological treatment ^dividually or in a group), depending on an 
appraisal of the causes of his illness. There is nothing distinctive (though much that 
takes account of the individual patient’s needs) in the psychotherapy and social treat- 
ment called for (see pp. 1618, 1619); danger signals must be recognised as they 
occur. Zeal must give way to the real needs and resources of the patient, which arc 
often not appropriate to a drastic or very lengthy treatment. Simple measures of 
enquiry, explanation and reassurance, together with small enwonmental changes, 
may have much effect A fixed regime imposed in detail by the doctor is helpful; 
this becomes more and more necessary as the affect dwindles in long-standing cases. 
Hypomania does not usually respond to causal treatment of any kind ; it seems to 
run a lately autonomous course. Anxiety may yield very satisfactorily to patient 
psychotherapy and environmental adjustment. 


SCHIZOPHRENIA 

Definidon. — The forma of illness under this name are so diverse that many 
efforts have been made to disuibute them, so far in vain. What is common to them 
all is a detachment from the n-orld without, and a breaking up of normal psycho- 
logical connections within. The personality is not integrated as in normal people; 
thinking, emotion and conduct arc discrroant and morbid, yet there is no impairroenl 
of formal intelligence such as is found, for example, in organic dementia. The 
obsolescent name “ dementia prccox ” is not a synonym for achiaophrenta, but a 
reminder of its recent history. At the end of the last century a large number of 
patients in mental hospitals were found to have begun their illness bemre they were 
30, and to have passed ultimately into a deteriorated state that looked like dementia ; 
their illness was closely studied, delimited and caUed " dementia prscox ”. 
the same clinical picture, however, came to be found in cases that had not surii an 
outcome or onset, the latter criteria were waived in favour of a descriptive analysis 
of the actual symptoms, and along with this larger conception came the new word 
“ schizophrenia ”, which betokened a more psychological approach, and a more 
elastic and generous notion of what might be included. Theories of causation, 
psychopathology and clinical boundaries are implicit in any view of what “ schizo- 
phrenia ” really is ; consequently, it is still possible for two experts to disagree about 
what should properly be included under this name, yet over the diagnosis and prog- 
nosis of any particular patient they will attain a measure of agreement and ceruinty 
surprising to those who know the condition only from reading or limited experience. 

/Etiology. — Intrinsic. — ^The intrinsic factors are very Important. Studies of 
the incidenoj in twins and in the members of a family demonstrate a hereditary 
factor in a majority of cases. If one of a monozygotic pair of twins be schizophrenic, 
the other is also in 76 per cent of cases, whereas the corresponding percentage among 
dizygotic twins is only 14. The nature of the mode of transmission is still in doubt ; 
Uie most recent observations suggest a single recessive factor which must be inherited 
from both parents. Variations m the manifestation of the disorder may be in part 
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dependent on a non-specific character controlled by a multi-factorial genetic 
mechanism. 

The constitutional features that betoken an innate predisposition to this illn^ 
are more of the psychological than the physical kind. The bodily attributes have 
been said to be ^ “asthenic” or “ectomorph” (weedy and lack), “athletic” or 
“ dysplastic ” build ; but, since these are found in much the same proportion among 
healthy people as among schizophrenics, and the correlations betvi’een habitus and 
diagnosis are not convincing, there is little to be said for them here. It is, however, 
certdn that “ pyknic ” build (see p. 16461 is uncommon among schizophrenics. More 
significant, however, are the features of personality, commonly called “schizoid 
they are^ to be found in a large number of cases, though not by any means in all. 
The patient is reported to have shotvn slight peculiarities from his earliest years ; he 
has been quiet, shy and solitary, a “ model child ”, given more to daydreaming or 
abstract speculation than to ordinary interests and activity ; sometimes he has been 
unduly submissive and sentimentally affectionate, or touchy, suspicious, obstinate, 
and resentful of advice and control. A single “ typical ” schizoid personality is a 
myth. It is, moreover, to be stressed that a “frozen ” description of the schizoid 
varieties of personality does not do justice to the true state of affairs : characteristic 
dcNiations from the conventional norm of behaviour can alu'ays be understood better 
if the patient’s way of dealing with his circumstances is viewed histoncally as a 
biography of individual tendencies and experiences, rather than described as a bundle 
of traits. By paying heed to the de^'elopmcnt of faulty as well as healthy habits of 
response, the psychiatrist can often see the march of c\’ents that led up to the patient’s 
illness, and escape too artificial a sundering of inherent tendencies from the external 
happenings by w hich these tendencies have been evoked and given shape and substance. 

tSTRiNStc. — ^The illness sometimes breaks out after childbirth or an acute infec- 
tion. None of the efforts made to inculpate some specific infection have succeeded, 
nor has intoxication in general been found to play any considerable part in the causa- 
tion of schizophrenia. The same is true of cerebral trauma. There are, however, 
many Instances of a chronic schizophrenia supervening on an intoxication, and of 
.schizophrenic symptoms, especial^ of the catatonic sort, appearing in the course 
of an organic disorder, such as G.r.I. or encephabds lethargica. In these, the same 
structural and functional sj’stetm must be supposed to have suffered impairment as 
in the “ endogenous ” fonris of schizophrenia, and it has been particularly urged 
that in the chronic paranoid conditions that may follow an acute alcoholic psychosis, 
it is really a matter of schizophrenia that happens to be associated with alcoholism, if 
not partly activated or released by it. It is further to be remembered that certain 
intoxications, i.e. with raescalin, Ipergic aad or adrenochrome, produce a ment^ 
disturbance that is in some respects similar to schizophrenia, and that any chronic 
halludnosis comes in time to look very like a long-established schizophrenia, probably 
because the possibih'ties for abnormality of any human mind are few, the deprivation 
symptoms almost uniform, and our meAods of clinical examination imperfect. Endo- 
crine disorders, especially of the gonads, have been held responsible, but arc more 
probably manifestations of emotional disturbance; findings are not consistent and 
the relation between endocrine and psychological events still rather obscure. 

Recent mental stress may someUmes be the starting point of an attack, but in a 
considerable proportion of these cases the reported overwork, disappointment in love 
or other painful experience, is found to have been a product of the alrwdy easting 
illness, or the last of a long series of disturbing events. No recent experience is ever 
suffident to account for the illness without regard to intrinsic causes. Nor is any 
remote experience either. No matter how scarchingly the patient’s life be resurrerted 
and analysed, it is scarcely ever possible to discov'er that anything happened to h^ 
wWch would have led to his adopting a schirophrenic way of shunning daily life 
unless he had been somehow disposed to it from the beginning; although, of 
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cnuTse, much may have happened to Wm that has strengthened and fostered the 
disposition. 

Among contributory factors, age and sex are noteworthy. An onset after the age 
of 40 is uncommon. In three-quarters of the cases that later exhibit the character- 
istic chronic syndrome, the illness begins bettveen IS and 25. The condition may 
become overt in children before puberty. Men are more often affected than women — 
in the proportion of 113 to 100, according to the largest available statistic; the matter 
is dubious, however, because of the different standards of diagnosis used. 

Pathology. — Phtsical. — Histological changes in the brain are not character- 
istic; it is doubtful if they are even frequent. A cellular loss in the third and fifth 
layers of the cortex, with hpoid accumulation, has been found, but it occurs in many 
other conditions. Swelling of the otigodendroglia has been described in brain tissue 
obtained at biopsy. Many claims about cerebral pathology, and the chemical and 
physiological changes in schizophrenia have now been discredited, so that all findings 
in this difficult field have come to be matters of suspicion. Variations in the same 
individual may be wde. Investigations have purported to show ; a disturbance of 
the acid-base equilibrium towards the add side, with a diminished exdtability of 
the respiratory centre to carbon dioxide; lowered rate of oxygen consumption; 
polyuria ; diminished gastro-intcstinal motility ; poor response to epinephrine, insulin 
and dinitrophenol ; and to vestibular stimulation by cold water or rotation ; abnormal 
heat regulation ; abnormally wriable sugar, creatine and non-protein nitrogen content 
of the blood ; anomalous capillaries ; decrease or sluggishness of total blood-volume ; 
and slowing of the arm-to-carotid circulation time. These findings, indicative of a 
defect in adaptive capadty, liave not so far been controverted ; the)' represent dis- 
orders of metabolism and regulation which may be partly a concomitant of the char- 
acteristic mental disorder, and partly an effect of it, t.t. they may be essential physical 
disturbances in the illness, or may be secondary to the abnormal, often inert, life the 
patients have led since they became ill; thus evidence of hepatic dysfunction in 
catatonic patients is of nutritional origin and may be corrected by changing to a 
suitable diet. 

Some inferences have been drawn from the similarity of catatonia to the extra-, 
pyramidal syndrome that can be produced in animals by bulbocapnine ; the argument 
from analogy cannot be pushed further than to say that certain functional systems are 
available in the brain, disorders of which are sometimes evident in schizophrenia, 
as they also may be in poisoning or in encephalitis lethargicn, G.P.I. and other diseases- 

Very significant are the wdl-attestcd metabolic findings in the rather rare cases 
of cyclical catatonia. In these the nitrogen balance varies periodically ; with alter- 
nating phases of retention and over-excrelion, corresponding to the mental change 
from excitement to stupor or vice versa. By means of thyroxine a thorough emptying 
of the patient’s nitrogen store can be brought about and subsequent nitrogen reten- 
tion prevented, thus leading to clinical improvement. The correlation between 
metabolic happenings and clinical condition in these patients is now established. 

Psychological. — ^The large and inconclusive literature on the psychopathology 
of schizophrenia derives from : 

(1) Minute description of the phenomena observed, and abstmction from them 

of general prindples of disordered function. 

(2) Experimental study, using projective, sorting, reasoning and other tests, 

as far as possible under controlled conditions. 

(3) Studies of artifidal halludnoses («.g. mescalk intoxication) and parallel 

experiences. 

f4) Comparative study of animals, children, poets, primitive people, etc. 

(5) Intuitive or speciuative loterpretarion. 

It will be obvious that these methods overlap and that they differ widely in 
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acceptability and usefulness. The findings of almost all can sound plausible, when 
stated in general terms ; discrepant or abstruse, when stated in detail. Their exposi- 
tion touches on the most intricate problems of normal and morbid psychology, and 
therefore is highly technical and unsuitable here. A working hypothesis for clinical 
purposes is that in schizophrenia there are inherent faulty dispositions, whose mani- 
festation depends, in severity and persistence, on upbringing and other external 
circumstances. It is characterised by, among other things, a perversion and failure 
of s 5 mthesis, so that there is an inco-ordination, “ intrapsychic ataxia ”, as it were, a 
splitting up of the mental life, which justifies the name ” Schizophrenia”. The 
whole psychic life of the patient, cognitive, emotional and conative, may be changed 
in a way that is alien to normal understanding. We can observe change but to 
enter into it or describe it adequately in terms of our own experience is far more 
difficult than if we try to do this for depression, manic excitement, hj^teria or obses- 
sions. It shows itself also as a turning away from the contacts and realities of daily 
life, a preference for w’hat the mind can supply from its own stores, however, morbidly, 
rather than for the current experience that the outer world affords. 

Symptoms, — Schizophrenia may be reprded for clinical purposes as a form of 
maladaptation in which there are characteristic defects of inner harmony and con- 
sbtency in behawour, thought and emotion. These are rarely seen in childhood, 
but from puberty onwards they may appear in varied combinations {often in persons 
who for years have been introspective and unsodablc). There is discrepancy between 
mood and utterance, disturbance of conduct (briefly summed up as catatonic or 
hebephrenic), self-absorption and incapacity for sustained thinking along normal lines. 
A guarded or artificial demeanour nuy conceal these essential features, whereas they 
may be conspicuous in a florid or ” deteriorated ” case. Haliudnattons and delusions 
may fill out the picture ; affective or other morbid ^es of reaction may complicate it 

The onset is not always abrupt. There is often a long history of preliminary 
symptoms in which it is arbitrary to dedde where personality has merged into illness. 
Complaints of headache, weakness, anxiety attadcs, loss of appetite and dysmenorrhcBa 
may have accompanied slight oddities of behaviour, such as rudeness or apparent 
absence of mind and indeasion. The patient may have felt an alarming change in 
himself, in his capacity to think and fed normally, and been notably depressed and 
anxious. Ideas of persecution or of exaltation may occasionally escape or he 
may have become stilted in his talk and shown other affectations and mannerisms. 
The more gradual the onset — and in many cases it has spread over many years— 1 
the more unlikely is it that it will have been recognised as morbid. 

The commonest or basic symptoms arc : fl) Disorder of thinking. (2) Emotional 
incongruity. (3) Hallucinations. (4) Disturbed impulses or conduct. From th ese 
can be derived most of the other symptoms, such as delusions, feelings of influence 
autism, catatonic phenomena, anomalies of speech, negativism and the rest. ’ 

The Sisorier of thinking is a characteristic and central Feature. 'Hie patient 
cannot command the whole range of an act of consecutive thought ; he misses the 
point, fastens on details and brings in irrelevant associations which are correct in 
themselves, but which divert him from the main end of his original process of thought • 
consequendy his thinking is incoherent, rambling and jumbled. He brings together 
the most far-fetched topics, so that the ooraections are sometimes so superfaal as 
to be empty of meaning, and at another time profoundly influenced by symbolism 
and highly individual values. The usual logical sequences are ignored ; cause and 
effect are interchanged; temporal, spatial, verbal and acridental relationships are 
unduly turned from abstract to concrete, treated as grounds of identity, played with 
or flouted. Things linked only by analogy and ch^ce association are taken to be th 
same. The condensation of several conceptions in one, or transference of a set f 
attributes to some inappropriate object, may become a matter of course so that l 
the closest knowledge of the patient and his surroundings \vill enable the psychiatris 
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to follow his meaning. It is not necessary, however, that such extreme incoherence 
be evident in the patient’s talk ; he may not show any at all when speaking, or may 
suddenly obtrude a startling lapse from normal ways of thought which he then ignores, 
justifies or explains away. Inconsistent thoughts can be present together in a way 
impossible for normal people ; and the same object or notion can appear to him in 
several interchangeable guises, eadi of which would normally exclude the others. 
The patient himself is often aware of his disordered tliinkine, and may describe it : 
he feels his thoughts are suddenly taken out of his mind, other thoughts, foreign to 
him, are put into his bead, his mind is not his onm, his thinking is suddenly inter- 
rupted, some external power controls it. 

The thought-disorder is illustrated by the following characteristic remarks of 
patients : “ There were bats and bees coming through the window ; of course that 
was because my brother-in-law kept teasing me. He said I had bees in my bonnet.” 
” If I should return during my absence, keep me here until I come back.” ” I have 
a lot of forced thoughts. My thoughts arc all drawn-out words, they ought to be 
pin-pricks. There is an unnatural stoppage in my thoughts, too. ... I have heard 
voices say, ‘ He is conscious of his life *. . . . To get my feeling ba^ to normal I feel 
like changing motor-cars into battleships, to be superior to them.” 

This disorder may only be demonstrable when the patient gets on the topic of 
his delusions ; in other matters he may seem quite sensible. It is not essentially 
different from what normal people experience during states of altered consciousness, 
e.g. in dreams, or when falling asleep; the sdiizophrenic, however, has it with clear 
consciousness, so that a listener often feels that the patient is making fun of him in 
giving such transparently absurd answers with an air of knowing exactly what he is 
about. A. chronic well-preserved schizophrenic has been known to mate bis living 
as a comedian, the audience much enjoying the allusive, half-comprehended nonsense, 
with its background of innuendo and symbolisfu. Autism, *.e. immersion in his own 
fantasies and preoccupations, may account for much of the oddity and detachment 
the patient shows ; it accounts also m part for his ” negativism ”, in that he resents 
any stimulus that interferes with his daydreams. 

Delusions arise mainly out of the thought-disorder. They are often bizarre; 
they may occur to the pauent with a suddenness of conviction that puts them beyond 
all argument ; and they are egocentric in that they commonly bring indifferent happen- 
ings or people into a special relationship ivith the patient — e.g. he suddenly knDU3 
that when his cousin yesterday said he had been reading about Napoleon’s divorce 
of Josephine, it was a subtle way of telling the patient that his wife ^vas committing 
adultery with this cousin, whose name is Joseph. The delusional ideas may not be 
firm conviction, but fleering norions, readily ^ven up, and based upon some casual 
instance of the thought-disorder ; sometimes they are schizophrenic ways of saying 
something commonplace — e.g. the patient declares his wife has poisoned him, but 
when he is further questioned s^ airily that he means she gives him ill-cooked food 
whicli is bad for his digestion. 

Fixed delusions are, however, common, and are usually of a paranoid complexion ; 
they may develop out of naore or less ephemeral ideas of reference. They are often 
intermixed with hallucinations. The patient gets into a state of mind in which he 
feek there is meaning in everything, something is going on behind the scenes, he is 
perplexed by all this, and mystified, it has to do with him in some uncanny way. 
Presently, he begins to " see through it all ”, sometimes he gives it some religious 
or cosmic stCTificance, especially if he has muA anxiety as well— the Last Judgement 
is at hand, he is to be responsible for the regeneration of the whole world. The 
delusions are not always enacted on so grand a stage ; there may be homely fancies 
about neighbours who whisper and sneer, or about some bogy like the Jesuits or the 
Jens or the C.I.D, Often, the patient complains that people work on his mind, 
hypnotise him, influence him for his own good, set about to drive hiin mad or ruin 
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him. Delusions of grandeur may be linked up wth these paranoid ones (e.g. he is 
being persecuted because he is the Mesdab), and may be likewise pedestrian or lofty, 
accormng to the patient’s previous education and interests, the severity of Ws dis- 
order, the copiousness of his fancy and the amount of normal mental function still 
in e\ndence. Here, as elsewhere in psychiatry, the symptoms are a mixed outcome 
of impaired or perverted function on the one hand, and of normal function on the 
other, the latter either reacting to and modifying the disorder, or obtaining freer 
play through it. If, for example, a patient feels his thoughts being controlled by 
some external influence, and he has queer tioglings in his body, his conviction that 
he is being hypnotised, and that someone is playing an electrical instrument on to 
him, must be regarded as a normal attempt to find the cause of an almost inexplicable 
happening. The delusions are sometimes about past events, which are falsified 
retrospectively, e.g. the patient relates details of his having been a changeling or a 
predestined hero. Delusions about bodily transformation or disease are frequent, 
and may be complicated and bizarre. 

Patients often do not act in accordance with their delusional beliefs, especially 
when these are fleeting or chronic; they may, for example, be friendly towards a 
nurse whom they believe to be persecuting them cruelly. But this is, on the whole, 
unusual in the early or acute stages of the illness : a patient will then act on his beliefs 
violently or in terror; he may go to the police or be driven to suicide. 

Constantly the matter of a patient's delusions will be found to be intimately 
dependent on his experiences, his emotional attachments and sufferings, his struggles 
and frustrations ; it is impossible, however, by any such analysis and derivation of 
his delusions to account for the fact of their occurrence, i.e. for the patient’s choice 
of this way of dealing with the experiences in question. The same is true of the 
general thought-disorder : e.g. interruption or “ blocking ” of the train of thought 
may take place only when some emotionally weighted topic, some complex, is touched 
on. This accounts for the place where “ blocking ” occurs, but not for the “ block- 
ing " itself ; that, like the other fundamental disturbances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual defect does not occur, though the patient may find it difficult to form 
concepts necessary for abstract thinking. There is usually no clouding of conscious- 
ness. intellectual laziness or evasion is often conspicuous ; the patient may repeat 
questions in a musing way, or profess ignorance. Orientation and memory are not, 
as a rule, diffusely impaired, mough haUucinations, delusions and lack of interest 
may interfere with them, and consciousness may be disturbed in stupor or excite- 
ment. Many a patient who has long borne the appearance of gross dementia will 
suddenly show that his intelligence is still a sharp instrument ; drugs, e.g. sodium 
amytal or insulin, and intercurrent disease or shock can thus dramatically reveal how 
littfe ground there is for calling this illness a dementia. Schizophrenics often do the 
unexpected. Amnesias, and deliria, when they occur in schizophrenia, may be 
hysterical; obsessional and hysteric^ symptoms, like anxiety and depression, are 
Compatible with schizophrenia, and are often an intimate component of the illness. 

The speech and writing of the sdiizophrenic betray the extent of his thought- 
disorder. Stiffness, pedantry, fantastic euphuisms, words of his own coining, queer 
symbols and grammar, stereotyped repetition and infantile twists like speaking of 
mmself al\vays in the third person may be conspicuous features of the patient’s use 
of language. There may, of course, on the other hand, be little or nothing outwardly 
amiss in his conversation and writings. In florid or chronic cases the patient may 
talk in an unnatund voice, or without any modulation. Writing may be set forth as 
though it were painting, and the converse : in subject and matter the patient’s in- 
sanity may be patent, but his treatment of Us matter, however odd, is seldom odder 
than some forms of art, and it cannot be called typical of the illness. These anomalies 
of symbolical representation are as open to psychological explanation as arc the 
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delusions mentioned above ; the neolo^sms, for example, can be analjrscd up to a 
point; and these phenomena have ennched our knowledge of the psychopathology 
of schiEophrenia. 

The emotional incongruity is the chief, but not the only, sign of disturbed affect. 
Often the patient himself notices In the beginning of his illness that he is less moved 
by habitual affection, or even feels hatred towards a parent he has loved. The strongest 
and rarest of human passions are not infrequent in this illness : ecstasy, m^tic com- 
munion, despair, horror, agony of death, limitless abandon, apotheosis, salration, 
are approximate names for these exceptional states that are probably indescribable 
in the current language of normal people. Apart from these, and much the com- 
monest of the affective changes, is apparent emotional shallowness : the patient 
receives moving news without any sign of being touched by it, or his response is 
perfunctory ; he smiles or looks bored when tall^g of a recent tragedy in his own 
family. This shallowness and incongruity of affect is, however, not to be taken at 
face value. What the patient says, and what he means with his svords, may be very 
different ; so may what we say be very different from the meaning the patient attaches 
to it. It IS unsafe to assume that the patient’s words have reference to what is mainly 
going on in his mind at the moment, or that his outward expression is a trustworthy 
index of his emotional state. Violent emotional outbursts — of anxiety, rage, love, 
misery-can certainly occur in a patient who has lately seemed empty of all affect 
The schizophrenic patient is undoubtedly different from normal people in his emo- 
tions, but not in so negative a way as his seeming apathy and lack of affective rapport 
would suggest. Hia attitude towards the same person may change nuickly, in accord- 
ance with tonfliedng or opposite tendencies in himself; this ambivalence is often 
understandable in tM light of his earlier history. Sometimes the illness leads to a 
blunting of ordinary reserve, a lack of reticence, or a levelling down of the gravest 
matters, so that frivolous or cyTtlcal indifference and imperturbability are signs of the 
patient's morbid condition. 

Hallucinaiions are not so frequent as superficial examination of patients might 
suggest ; many of the patient’s assertions about queer sights and sounds are not the 
expression of vivid perceptions but of passing Antasies, imagined more plastically 
th^ IS normal ; this is particularly troe of many of the so-called visual hdlucinations, 
or of cases where the unreal perceptions occur m several senses together. Hallucina- 
tions are nevertheless extremely common and persistent in schizophrenia : auditory 
ones occur roost often, diffuse somatic ones not infrequently, those of smell, taste 
and sight more rarely. 

The “ voices " are sometirncs so closely linked with the thought-disorder that 
it is diiffcult to tell whether the patient is relating wliat he has heard or what he has 
thought. He may show the interrocdbte stages between the two, declaring that 
people repeat his tlioughts or that evetythmg that passes through his mind is spoken 
aloud inside bis head ; his actions are described publicly, he cannot go to the lavatory 
without shameless comments. What the voices say may be abuse or encouragement, 
trivial repetition or threats and commanda; this content can usually be accounted 
for by the psychiatrist, when he knows the patient and his history’ well. The voices 
may come from strange places, e.g. from inside the patient's own chest or abdomen, 
and are then often accompanied by curious somatic hallucinations, indicative of 
morbid attitudes, botli physiogenic and psychogenic, towards parts of ie body. 
The latter often occur independently. Queer sexual feelings, or distortions and 
impossible grotvth of various organs, may be reported. They are usually bound up, 
as any schizophrenic symptom is likely to be, with delusional and emotional com- 
ponents, which are partly derived from the patient's experiences and psychological 
development. The visual disturbance, like the gustatory, is more often illusional 
than hallucinatory, e.g, people’s faces look fiendish or artificial or transfigured. 

The actions and bearing of the patient are often characteristic. Afaruptn»s or 
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Jack of grace in movement maV be seen early; it can be indistinguishable from the 
fidgety self-conscious hobbledehoy stage of adolescence. The patient may pull faces 
at ijimself in the mirror, or may be unatiare of his grimaces. Asymmetrical move- 
ments of expression, t\vitchings, mannerisms, queer rituals and tic-like gestures are 
to be met with. The meaning of the patieot^s movements can usually be worked out, 
but after they have been present for long their sharpness is rubbed off, as it were, 
and the empty stereotyped movement at last gives little clue to what was once a 
significant emblem of experience and feeling. The movements often seem to become 
automatic, like the “ verbigeration ” of empty phrases in the patient’s speech. Nega- 
tivism, talking and acting beside the point, and bizarre escapades may be seen at any 
stage of the illness. 

There may he a st^petulotv of mnvement, or the reverse *. aHnesU or hypet^aesls. 
Both may occur in the same patient, who may lie for weeks or months in a catatonic 
stupor, from which he suddenly emerges into swift action. He may carry out some 
impulsive action and then promptly return to bed and stupor ; or be may become 
wildly exdtcd and imperil his life by his blind and raving activity. During catatonic 
stupor, patients may adopt strange postures, e.g. bolding their head off the pillow all 
day, pursing their lips. 'ITiey may be indifferent to cleanliness about fasces and urine, 
or actively dirty in this regard. Waxy flexibility is rare, but many patients are auto- 
matically obedient so that they keep up an imposed posture. 

The TOriety of schizophrenic anomalies of conduct is too great to be described 
here. They must not be assessed absolutely, but always in relation to the setting in 
which they occur. Then they have meaning in the individual case, and are not 
merely so many examples of “ ambivalence ”, or ” mutism ” or *' negativism It 
is, however, true in this matter also that understanding the content of an anomaly 
does not make its occurrence likewise understandable. Much of the schizophrenic’s 
conduct is so close to certain ^sorders of movement in organic disease of the central 
nervous system and its connections, that somatic mechanisms may be assumed to 
have suffered damage in this condition. There are three main things to be done with 
any schizophrenic symptom : (1) to search out its psychologic^ origins, and its 
meaning for the pauent in his present situation; (2) to link it up with the other 
functional ^sorders that he shows and (3) to consider its background of physical 
structure and function. It is not always practicable to attempt all three, nor is it as 
yet possible to do them well, but none can be ignored without detriment to a full 
analysis. 

Often the most significant yet intangible effect of the illness is upon the patient’s 
personality. After florid syropioras have died away, or when there are no definite 
symptoms at all, a change in the patient’s ways is remarked by his intimates. Not 
Only is he outwardly different — more “ peculiar ”, less understandable and predict- 
able, rather shut-in upon himself, remote, with queer values and impulses— but in 
many casea be is ^so aware of this change, and may cnmnlaia nf an inner perversa 
of himself, a loss ofthat unity which we for granted when we say “ I ”, or” me 
Insight in schizophrenia, in this respect and more generally too, may be penetrating 
and just, as many self-descriptions attest There may also be varying degrees of 
impairment up to gross Jack of insight. 

None of the bodily symptom are characteristic of this illness, though many occur. 
Besides the somatic complaints and preoccupations already mentioned, patients, 
especially if young, show vegetative anomalies. Thus, vasomotor disturbance may 
take the form of cold bluish extremities, exanthems or mdema. Seborrheea is 
common. Abnormal growth of hair occasionally occurs in women. Loss of weight 
in the acute stages, and fatness in the chronic condition, interruption or irregularity 
of menstruation, and fluctuations of temperature may_ also be observed, especially 
in catatonic cases; of the schizophrenic states, stupor is the- richest in demonstrable 
bodily changes. Fleering neurological signs, e.g. pupillary anomalies, may be found. 



1664 PSTCnOLOOICAl. mkdicinb 

In states of acaite excitement attacks of unconsciousness may occur, but epileptic 
seizures are very rare. 

Varieties. — ^There are three main forms — catatonic (with acute outbursts) ; hebe* 
phrenic and simple (early onset, chronic course) ; paranoid (fairly late onset, delus- 
ional). They are not exclusive categories, and it is usually profitless to try and appor- 
idon a doubtful case to one or the other. TTiey do not correlate closely enough with 
outcome or effective form of treatment to be of much use clinically. 

In hebephrenia, the least common variety, delusions and hallucinations are incon- 
siderable, but abnormal conduct is to the fore : the patient may be silly and mis- 
chievous, abruptly eccentric or inert and without initiative. The illness may progress 
without acute episodes (“ dementia simplex ”), or be interrupted by phases of excite- 
ment or obvious insanity, which subside, leaidng the patient worse than before. In 
catatonia, the most favourable variety, the symptoms are plain even to the layman i 
akinetic or hj’perkinetic states may appear and subside quiddy, sometimes for good 
or for several years. There are usually, also, characteristic disorders of thought and 
emotion, which may clear up when the stupor or the excitement docs. In the paranoid 
form, generally rather late and insidious in its development, but less damaging to the 
personality than the hebephrenic, partial systematisation of the delusions is common 
m the earlier stages, but may be later swallowed up in the general thought disorder 
and deterioration (“ dementia paranoides ”). The more bizarre the delusions, the 
more likely is affective emptiness to replace gradually the initial resentment and dis- 
tress, but sometimes the patient passes into a chronic paranoid state, obviously schizo- 
phrenic to the psychiatrist, but compatible with ordinary life outside an hospital. 
Hallucinations and luxuriant delusions may, however, be conspicuous in the paranoid 
form (paraphrenia and “ dementia phantastica ”). 

Diagnosis. — The chronic and advanced cases — “typical dementia pracox”— 
that abound in mental hospitab, are easy to diagnose : but early or inconspicuous 
cases often extremely difficult. The chief positive points to look for are : character- 
istic thought-disorder, a qualitative change of affect, and other evidence of intra- 
psychic ataxia”, m well as feeUngs of Being under external influence. Catatonic 
symptoms are of limited diagnostic value, because of their frequency in organic and 
symptomatic psychoses. More important than any single feature is the impression 
of the cases as a whole, the development away from normal interest and response to 
the real world, and the establishment, instead, of “ autistic " self-satisfactions so that 
the patient’s personality is twisted awiy, as it were, and withdrawn from easy contacts. 

It is unsafe to lay much weight on the diagnostic help afforded by projective and 
other psychological tests. The lotuitive element in the interpretation of Rorschach 
and omer findings of this kind b greater than is consistent with a reliable diagnostic 
procedure. The psychological data may suggest schizophrenia but should not be 
the decisive factor. 

From organic tyndromes — syphilb of the central nervous system, alcoholic psy- 
choses, disease of the cerebral vessels, encephalitis letharglca, etc.— the differentiation 
turns on the physical findings, more than on the mental state : a schizophrenic syn- 
drome may appear in an organic omdition, because the brain, as Kraepelin said, is 
like an organ whose stops give out the same sound, whoever works them. Often it 
b not a matter of deciding svhether the syndrome is organic or schizophrenic, but 
whether, being schizophrenic, it has a dbcoverable somatic basb or not. Alcoholic 
delusional states are an instance of the complicated relationship t^t may be found 
(see pp. 1638, 1639). If, after consciousness has become clear again, the other phen- 
omena of toxic coiuusional psychosb perwt, then schizophrenia b the more probable 
diagnosis. 

Diagnosis of schizophrenia from an affective syndrome b difficult, because both 
are often combined in the same patient. Some of the significant points have already 
been referred to (see p. 1652). Catatonic excitement differs from mania in 
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that the spcecli and acts of the latter are intelligible as expressing a general affect 
and are conformable to the situation in some measure ; the onset and cessation are 
not so abrupt os in catatonic excitement ; and there are usually characteristic features 
■which make the distinction easy. Melancholia becomes suspect when delusions are 
rmcated witliout the appropriate effect, and there is a readiness to project responsi- 
bility for the illness, to complain of external influence. The inertia of the depressive 
U not so complete as that of catatonic stupor, nor so likely to be abruptly broken 
through. States of severe agitation are not always easy to distinguish from schizo- 
phrenic excitement, but a more frequent problem is that of deciding whether some 
bodily fear or conviction of disease is schizophrenic or not. Whether in regard to a 
preoccupation or a delusion, the chief point to <»nsider is the appropriateness of the 
affect^ to the alleged hirpochondriacal notion ; the more bizarre the bodily change 
described, the more likely to be schizophrenic. Depersonalisation is sometimes at 
the bottom of these somatic complaints ; what is sigmfleant is not the dcpersonalisa- 
tion, but the way it is elaboratea and regarded by the patient. 

Hysteria can offer great difficulties, l^ely because hj'sterical mechanisms are so 
often operative in schizophrenia. Plain motor or sensory disturbances commonly 
give less trouble than hysterical dissociation, stupor and pseudo-dementia. The 
previous histoiy, the relationship of the outburst to a particular set of happenings, 
the behaviour in the intervals, the demands upon the attention or response of by- 
standera must be taken into account. The mistakes and oddities of me hysterical 
pscudo-dement may be theatrical, in accordance \vith his ignorant notion of what 
insanity is like; the deliriously dissociated hysteric does not jdenti^ correctly the 
people around him, as the schizophrenic usually does, even when in a dream-like 
state : the hysteric who is acting some imagined scene does so without discrepancies 
or gross interpolations, whereas (he schizophrenic is seldom so consecutive Md 
persistent. The degree to whi^ the patient is being influenced by his immediate 
surroundings is, however, the chief guide, apart from definite schizophrenic features. 

Obsessional states offer difficulty when the patient is in doubt as to whether his 
alien thought or impulse comes from within Ws o^vII mind or is imposed upon him. 
If he 8ho^vs indifference as to the occurrence and content of the compulsive ideas, 
it is suggestive of schizophrenia ; but careful examination of the development of the 
symptom, and the patient’s attitude towards it, permits a clear diagnosis in most 
cases. Complicated rituals, odd obsessions and dironicity make an obsessional illness 
look very like schizophrenia ; as does intoxication of an obsessional patient by brom- 
ides. Obsessions may develop into schizophrenic symptoms (see p. 1679). 

Prognosis. — Scli^phrcnia is always a serious condition. Though some recover, 
the tendency of this morbid change is to do permanent damage to psychic life. In 
the individual case, however, pessimism is not justified. It is certainly never possible 
in the early stages of the illness to be certain trnit recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the rare cases in which m 
identi^ twin of the patient has for some years had a schizophrenic illness, or in 
which one parent is schizophrenic, and the other has schizophrenic relatives ; even 
then it is djfficult to prognosticate with assurance raiding the present attack. If 
one parent has had an affective illness the prospects of recovery are brighter, but this 
can better be assessed from the patient’s own bodily and mental co^iitution. If be 
is of pyknic build, the oudook is much better. Similarly, the patient who has for 
years tended more and more to withdraw from his surroundings, to be careless of 
social requirements, to lie late and live alone, given up to^ day-dreaming and eccen- 
tricity — such a one should he become overtly schizophrenic, has a poorer chance of 
doing well than the active, suspicious and impulsive man, or the self-conscio^, 
introspective worrier who siimlarly falls ilL A narrow and rigid previous person^ty 
makes deterioration more l^ely than! f there had been ■wide interwts and posstbihdes 
of adaptation. 

53 
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The more abrupt and stonny the onset, the better the outlook. This is one of 
the most reliable guides. ^Vhen the onset hu followed upon a recent painful experi- 
ence, and the content of the patient'a talk and his behaviour refer to this, or when a 
physical damage appears to have provoked the symptoms (e.g. influenza or head- 
injury), the outlook is rather better than when the provoking factore are obscure; 
but this is by no means always the case. If the attack occurs during pube^ or 
adolescence, prognosis must be cautious, because of the difficulty of distinguishing 
between the transient upsets of this period of adjustment, and the progressive schizo- 
phrenia that may then show itself plainly. The earlier history is of great help. 

The nature of the symptoms is not a safe guide. Very severe departures from 
normality may clear up, yet an outwardly mild condition be of grave omen. Symp- 
toms such as stereotypies of movement and speech, which indicate that the illness 
has been going on a long time, and that there is a general narrowing and fixity, are 
grave ; as are also hebephrenia, and a long-drawn-out stupor, with negativism, im- 
pulsive violence and vasomotor changes. The more manic or depressive features, 
the better. Previous attacks, with an interval of normality between them, are prog- 
nostically favourable. If the patient first falls ill after 30, he tvill scarcely go downhill 
in the tragic way young people sometimes do. He may develop fixed delusions, 
which are often rigid and encapsulated, so to speak, and therefore he may be able 
to return to ordinary life, with reservations ; or it may be that his morbid beliefs 
absorb all his mental powers, and compel institutional life. The more the psychiatrist 
can discover healthy modes of response in the illness itself, as well as in the previous 
personality, the happier the outlook. Many patients, after an attack, do not return 
to work, but have narrower interests, and less spontaneity than before; they are 
more easily tired, and may be hypochondriac, or show other symptoms thought to 
be “ neurotic". Such patients have sometimes made a poorer recovery than others 
who return to work and can meet most social demands, though careful enquiry reveals 
definitely schizophrenic sequels in their thinking and emotions. 

The simplest rule is that an abrupt onset of the illness, an adequate cause for its 
occurrence and a well-adapted non-schizoid personality are the criteria of good 
prognosis. Sensible early treatment may avert disaster. 

Treatment.— PnopitTLACTic. — ^This, whether eugenic or individual, is limited 
and uncertain. Even if effective, it can reach only a minority at present, and its 
effectiveness is a matter of faith. Probably child guidance and other measures of 
mental hygiene do good in averting potential schizophrenia, but no one can be sure 
of this. Such treatment aims at diverting the child into social activities and keeping 
him out of situations in which he will be mortified or othenvise troubled emotionally. 
However wordily or abstrusely the prophylactic treatment be described, it is essen- 
tially a matter of trying to make an unusual child into an average one, or changing 
his surround'mgs to suit him. 

Treatment of the Actual Illness.— There is no one treatment of the disorder 
that has manifest superiority over any other. Insulin has striUng results in some 
early cases, but is neither a specific nor a panacea. Painstaking attempts at readjust- 
ment of the patient's outlot^ and behaviour by means of suitable psychotherapy, 
occupation, games, etc., are the most sptemalic and rational ways of milking a per- 
manent change for the better. The co-operation of the patient is here necessary, 
and also the help of a social worker desirable, who may do much to modify and 
arrange the patient’s circumstances in the interests of his mental health, e.g. getting 
him suitable occupation, and schooUng Ids relatives in a sensible attitude towards 
him. Such treatment is not practicable for those acutely lU, but for the mild, the 
convalescent or the imperfectly recovered case it is of great value. By means of it 
many patients can be discharged from hospital before they have settled into apathy, 
or become unresponsive to the claims of the external world ; it is better not to keep 
a schizophrenic patient In hospital waiting for complete recovery, but to get him baac 
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into ordinary life as soon as possible, jmndded conditions there axe not too adverse 
for him, or he too abnormal to cope with them. 

Treatment in a psychiatric clinic or mental hospital is usually necessary at some 
stage of the disorder, and must be dedded diicfly by the severity and social risks at 
the time. For the large number who become permanently in need of institutional 
care, much of ^e deterioration formerly customary may be averted by the energetic 
use of occupational therapy and recreation which make the patient’s life less sterile. 
The term “ total push" has been applied to a programme having this object, and 
attaining its social end in proportion to its vigour in using all available means of 
stimulating and encouraging the individual patient. 

There are few conceivable ways of altering a human being that have not been 
tried in this illness. Many of them have been those believed to be efHcadous in 
other illnesses; some have been intended to shock the patient somehow? Of the 
former may be mentioned thyroid and other endocrine preparations (in large doses), 
transplantation of gonads, removal of supposed septic foci, induction of fever by 
malaria, etc., injection of human serum, manganese salts, production of aseptic 
meningitis, hypothermia and continuous narcosis. Of the latter, i.c. shock-methods, 
many of the procedures of a bygone time are examples ; the whirling chair, predpita- 
tion from a height, immersion in ice-cold water and so forth. The most recent 
methods which entail a profound disturbance are those which use insulin or a con- 
vulsant (see p. 16211. The convulsant method has been of value in some acute stupors 
and conditions in which, along tvith the schizophrenia, there b a considerable affective 
admixture. 

The value of insulin treatment is variously assessed ; some believe that it should 
be given to every schizophrenic as soon as his condition is recognised, others that it 
benefits those who would get well with other forms of treatment, if administered with 
equal zeal. The former sav that it shortens the duration of illness and increases 
the number of recoveries ; the latter msbt that this improvement is seen to be largely 
spurious if a " follow-up " enquiry b made into the later course of the patients’ lives. 
That such extreme views can be held by responsible observers relying on la^ series 
of cases is due, not only to their prejudice and temperament, but to the difficulties 
of judging therapeutic success in an illness which is sometimes difficult to diagnose 
with certainty in its early stages, is often accompanied by another more benign mental 
illness, and has anything but a uniform prognosis ; moreover, it %vas believed to be 
hopeless by many psychiatrbts in pre-insulin days, so that they did not try to treat 
it by methods then available which would have yielded full permanent recovery in 
a quarter of the cases, if selected on the same basis as b now customary for insulin 
treatment. It was the general experience before the advent of insulin that a tliird 
of the schizophrenic patients who were admitted to an active psychiatric hospital 
within a year of the onset of their illness got better with general treatment and re- 
mained capable of life outside a hospital ; mass figures from a heterogeneous collec- 
tion of psychiatric hospitals showed less satisfactory rcsulte. This partly accounts 
for the discrepancy between those who report remarkable improvement in ^e pro- 
portion of schizophrenics who recover now that insulin has been used for their treat- 
ment, and others who cannot discover any statbtically recognbable difference m 
efficacy bettveen conservative treatment and the insulin method, under comparable 
conditions of case-selection and management. An additional cause of discrepancy 
in results lies in the different methods of adminbtering insulin treatment Some aim 
at giving the lowest dose of insulin that will produce coma, others prefer the highest 
dose that can be given without endangering the patient’s life; some let the comas 
continue for 3 or 4 hours, others terminate them earlier, and there are even advocates 
of comas protracted up to 15 hours for patients unresponsive to milder measures ; 
hypoglycajmic convulsions arc regarded by some as therapeutically valuable, fay others 
as harmful. Insulin and convulsant treatment have demonstrated bej'ond dbpute 
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that in the present state of psychiatry the >»iue of a new therapeutic piocedure should 
be assessed not by the reports of enthuaastic pioneers, invaluable though their efforts 
and observations are, but by the outcome of a planned therapeutic trial in which 
uniform standards have been employed in the selection of cases, the method of ad- 
ministering the treatment and the assessment of outcome ; abo due regard must be 
paid to the choice of tiiose “ control ” cases with which the bentficiatles of the new 
method are to be compared. 

The insulin method consists in the induction of hypoglj^csemic coma daily, for 
not longer than 3 months. It is seldom desirable to exceed sixty cornas. The coma 
is allowed to last a variable period, according to the clinical condition. If unduly 
prolonged, it may be difficult to terminate h by the usual method — the administration 
of carbohydrate through a nasal tube or intravenously. Persistent or “ irreversible ” 
coma is (he chief danger of the treatment; about a sixth of those who pass inu» such 
3 state die. Because of this and other complications, mostly avoidable, the insulin 
method should only be used by experienced persons, in a hospital adequately organ- 
ised and staffed fox the purpose. The treatment is most enectivc in cases which 
would have a good prognosis for the attack if treated by other methods. In a series 
of more than a thousand patients treated with insulin, 13 per cent, recovered and 
were still well 2 years later, at which time there were also 14 per cent, much Im- 
proved. Such figures are so much influenced by the choice of patients that they cannot 
easily be compared with the results of other methods. In the main, however, they 
speai in favour of the insulin method, if applied with discrimination, skill and svilling- 
ness to use other methods also, during the administration of insulin or afterwarcb. 
Frontal leucotomy has been employed in otherwise intractable cases, and some 
patients thus treated have become easier to look after or fit to leave the mental 
nospital. 

The details of treatment, whether in hospital or at home, must be individual ; 
even in such matters as the allaying of exdtement no uniform procedure, e.g, contInu> 
ous baths, or narcosis, can be a routine measure. ^Yhen excitement b extreme, 
disturbances in water metalxtUsm and loss of salts may be combated by giving 5 per 
cent, saline intravenously, 300 ml. every other day, alternating with forced fluids. 
During stupor, general measures for ensuring adequate food (in some cases feeding 
by tube), cleanliness and m-acuation of urine and fxces must always receive attention. 
It has been found that various chemical agents, such as carbon ffioxide inhaled in a 
30 per cent, mixture with oxygen, and sodium amytal, will temporarily interrupt a 
catatonic stupor; this finding accords with the metalmlic changes reported in the 
condition, but its therapeutic value b slight. 


PARANOIA AND ALLIED STATES 
The W'ords “ paranoia ” and “ paranoid ” arc used loosely by many. Kracpelin 
gave paranoia its modem meaning, describing it aa the endogenous, insidious de- 
velopment of a permanent and unshakable delusional system, witi\ complete preserva- 
tion of clarity and order in thought, will and action. If the illness cleared up, if it 
showed symptoms of an Organic, affective or schizophrenic syndrome, or if it was 
provoked by external liappenings, it could not be paranoia. Thus delimited, the 
condition is exceptionally rare ; so rare, indeed, that there is no use in having such a 
category. Moreover, cases that Kraepelin himself called paranoia have since become 
obviously schizophrenic. The same is true of paraplirema. There is now no profit 
in thinkmg of paranoid states as syndromes in thew own right, so to speak, and of 
the saioe order as schizophrenia or affective disorders. They are on the same sub- 
sidiary’ level as stupor, hypochondriasb, anxie^ and depersonalisation. IVhen met 
%vith, tliey must be dbtributed according to the accompanying symptoms and the 
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general trend of the ilbess ; and thdr prognosis and treatment must be assessed 
accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, there 
are a number of instances of this unhealtlpr relationship between the patient and his 
surroundings, which may be mild in their outward form, easily understandable in 
the light of the patient’s history and fairly responsive to treatment. Some dc^ 
people beMme distrustful, misinterpreting what tihey cannot hear plainly, and con- 
struing it into a jeer or an insult. Sensitive and shy people are often troubled by 
doubts and shame as to their physical or moral worth ; and, by projection, attribute 
to others the dislike or contempt they do not admowlcdge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in old maids 
who believe men to he pursuing them; but there are many varieties of shame and 
desire, besides the sexual, which lead to such ideas of reference or persecution. The 
development of paranoid reactions of this sort is usually plain. So is that of the 
querulous, resentful type of reaction, e.g. in the man who believes himself done out 
of his rights and who becomes a persistent litigant or writer of memorials. Before 
judging such a man psychopathic, the extent of the injustice he has suffered must be 
compared with the degree of his resentment and his relevant conduct. Commonly 
the injustice is found to be fanciful or trifling, and the man’s sense of grievance im- 
moderate, so that he comes to believe there is a veritable conspirac)' to tvrong him, 
and devotes most of his time to useless appeals or threats. He may persuade his wife 
or his children of the justice of his complaints, inducing delusions jn them, i.e.foju 
h de^, etc. Many such patients, however, never become deluded : they are con- 
tentious about their wrongs, and waste years, perhaps, in proclaiming them or seekmg 
redress, but they are well aware how other people regard them, and what has actually 
happened. Many claimants of compensation, “ grousers ”, ” old soldiers ” and un- 
stable adherents of more or less cranky movements, are to be placed here. There 
is no sharp di^ding line between these psychopathic people, and the more or less 
normal, often sodaTly predous, leaven who detest injustice and are willing to do 
much to defeat it. 


HYSTERIA 

In hysteria, symptoms of illness arc represented by the patient for the sake of 
some advantage, without his being fully conscious of this motive. The form of 
representation will vary widely according to the circumstances that have provoked 
the illness, the patient’s experience of what the symptoms are that he is trying to 
represent, and his somatic resources. These factors, presently to be discussed, Sear 
on the hysteric^ symptoms that simulate physical disease. But it is impossible to 
restritt hysteria to this physical form. The illness that is represented by the hysteric 
may be a mental one ; moreover, it is not possible to consider hysteria without regard 
to the mechanisms of its occurrence which manifest themselves in the personality 
and are mainly psychological. Hysteria is the most psychogenic of all illnesses. Its 
recognition is therefore a double problem : (1) exdusion of what may be called 
“ genuine ” illness, i.e. of a recognised morbid j^ttem and (2) discovery of an adequate 
motivation. To ignore either of these req;uircments is to court error, since hysteria 
may occur along with physical or mental disorder, elaborating upon it and mimicking 
it, and, on the other hand, some physical diseases give rise to symptoms indistingubh- 
able in their form and apparent psychological mechanism from those of hysteria- 

etiology. — Pl hereditary factor is probable in many cases. Thus, a group of 
hysterics who were pathological liars were compared with the average population in 
respect of the proportion of their brothers and sisters who were in mental hospitals : 
it was five times as man y ; and of the parents of the group, a sixth were psychopathic. 
From these and similar figures it is not possible to tell the mode of transmission or 
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the nature of what is transmitted, but only to infer a hereditary factor. The occur- 
rence of hysterical mechanisms in children, and their frequency in healthy adults, 
especially after calamities or in unendurable conditions, such as may occur in war, 
suggest, however, that hysteria is potentially present in most people and that environ- 
ment is more important here than neredity. I’he combination of heredity and environ- 
ment may result, long before actual illness occurs, in a hysterical personality. This 
is not found in all patients who show hysterical symptoms, but nearly all people of 
hysteria.1 personality show hysterical symptoms. Many of the features of this 
personality are socially obnoxious, but other features are not, and it is wong to use 
hysterical ” as a depreciatory epithet for a set of qualities that one dislikes. These 
people are unduly responsive to the situation they are in, especially if by their exces- 
sive response they can fulfil wishes of which they are hardly aware, or evade what is 
painful in the situation, instead of meeting it and disposing of it adequately. Un- 
satisfied with their own capacities, they seek to cut a better figure than their endow- 
ment \varrants, and are constantly posing and pretending. This, like all their behaviour 
and aims here described, is not done with full osnsciousness, but with a more or less 
sincere ignorance or ambiguity of purpose; it is not a question of deliberate deceit, 
of studied histrionics of malingering. In thus responding to situations and turning 
the response to some inadequate end, the hysterical person is characterised by a lack 
of inner stability and of constant standards of behaviour, and also by a lability of 
affect and an exuberant fancy. The fantasies normal in childhood are here seen in 
physically mature adults, who, like children, can temporarily live their fantasies, 
absorbed in this unreal compound of past experiences and longings, yet not so wholly 
divorced from their real surroundings as might appear. In an attenuated form, this 
is evident when they almost unwittindy manufacture some situation, according to 
their needs— literally " making a scene —and enter bto it emotionally with a rapidity 
and fervour impossible for more stable people. Egotism and untnithiulness (pseudo- 
logU phantastica) may be pushed to the point of delinquency. There may be « 
longing for prestige, sympathy, love or some other emotional relationship, which 
leao^s the hysteric to behave in a way strikingly out of keeping with his demeanour on 
other occasions ; the inappropriateness of b» behaviour even at ^e time may be 
obvious to a detached onlooker, but ts not always so. Many of these people can use 
illness or well-acted fantasies of illness to satisfy their hardly conscious needs; they 
may also gain their ends by forgetting what it would be painful to remember. Here 
again the onlooker may find it hard to tell how genuine or complete is this forgetful- 
ness, but the question is of little moment compared with discovery of the motive 
for the hypomnesia. Hysterics are often regarded as unduly suggestible because they 
respond so readily or violently to situations and to people with whom they develop 
an emotional relationship, often unrecognised by themselves as such. The emotional 
attitude of a hysteric towards others is often influenced by sexual factors. Hysterical 
personality is believed to be commoner in women than in men, and may be associated 
with psychosexual immaturity. Coquetry and frigidity are not uncommonly allied 
in hysterica ; there may be much flirting and sexual excitation, stopping short of 
coitus. It is, however, juster to say that the sexual lives of hysterics show instability 
and inadeejuacy than to specify any particular aberration. 

Hystencal personality can be recognised before puberty ; in younger children, 
however, it must be extreme to be recognised, because of the great frequency of such 
mechanisms normally then {t.g, behaving as though fantasies were real, counter- 
feiting illness, somnambulism). Some of the grossest instances of hysterica! be- 
haviour have been recorded in girls not yet adolescent, ef. the Salem witches. Much 
of the work of child guidance clinics is taken up tvith the treatment of hj’sterical 
tendencies, not perhaps taking die form of definite symptoms but plainly erident in 
the child's personality. 

The precipitating factor for the onset of hysterical symptoms is usually a situation, 
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emotionally charged, out of which the patient's symptoms will bring him more or 
less overt, but unacknowledged, gain. This gain need not be material and obvious, 
and may tun directly counter to such accept^ values as health and ability to work. 
One of the plainest instances of a partial unsubstantial gain is that created by an injury, 
and the resulting insecurity and claim for compensation or pension; hysterical 
S3nnptoms flourish in such a soil, and are usually influenced for tlie worse by repeated 
medical examinations. Hysteria occurs among soldiers under active service conditions, 
and can readily be foster^ in them by injudicious measures. 

Pathology. — This is almost wholly a matter of psychopathology. It is true that 
disseminated sclerosis and many other organic diseases of the brain may be accom- 
panied by hysterical symptoms, but the association is not a constant one. The 
psychological changes can usually be traced further back than the happening that 
provoked the illness ; often they are the continuation of normal tendencies of child- 
hood that have been fostered and extended by ill-judged upbringing. The hysterical 
symptoms that appear as motor or sensory phenomena show the patient’s readiness 
for the translation of experience into bodily symbob ; this is a spcdal instance of 
the universal tendency for somatic representation of experience, converting it into 
action. It is the facility and exaggeration, not the existence, of this " conversion ” 
mechanism that is characteristic of hysteria. What b thus translated or “ converted " 
into physical terms has been something painful and unacceptable; the partial ex- 
clusion of it from consciousness, “ repression ” of it, is therefore understandable ; 
in its physical, symbolic form it is tolerable and may even be prized. Identification 
with other people is responsible for the frequent imitation of symptoms and for the 
epidemics of hysteria. Clearly the mechanism need not be limited to the production 
of physical symptoms, though bodily structure and local weaknesses may conduce to 
this. There can be hysterical phenomena, such as the dissociation seen in fugues 
and so-called splitting of personality, which are instances of the exclusion of recent 
and remote painful experience from clear consciousness. The wishes and fears that 
deviously attain outward c.xpression as hysterical symptoms do not derive solely from 
the recent past, though much of their strength may come from it. It must be admitted 
that there are some hysterics in whom this psychopathology cannot be demonstrated, 
and that such cases are among the most intractable. 

Symptoms. — These may be divided into: (1) sensory; (2) motor, including 
fits and (3) quasi-psychotic. 

The symptoms can be like those of any conceivable affection of which the patient 
has a notion. The cruder his notion, the less will his symptoms be like those of tlic 
simulated condition, but after he has been demonstrated to a class or rcpratcdly 
examined he may better his notion, and consequently his symptoms come closer to 
those of organic disease. Or, if he has had opportunity of seeing insanity, his pseudo- 
insanity may smack less of the stage than it other^visc usually docs. The range of 
hysterical symptoms is so great that to describe them all in detail would take in- 
ordinate space, and there is no need to do so. 

The sensory or, more properly, the perceptual symptoms include cla\-u3 and globus 
hj’stcricus, blindness, deafness and anarsthesia. The two former are so common in 
all sorts of mental diso^er, especially those accompanied by anxiety, that they are 
of little specific importance in hysteria; enquiry as to their presence \rill often in 
these rather hypochondriacal patients lead to their occurrence. The difficulty in 
swallowing reported by hj’sterical ivomen may be associated with a strong dbinclina- 
tion to eat — anorexia nervosa ; it should not be confused with depressive anor^a 
or tiiat of pituitary cachexia. Any cutaneous disturbance of sensation t^t the patient 
has a notion of can be presented, e.g., anxsthesia, either mono- or bi-lateral, or of 
stocking and glove distribution, and analgesia of any part. The anaesthesia seldom 
corresponds to any nerve trunk, nerv'c root, or spinal segment, unless the patient has 
had special opportunities of knowing. \^th an anrcsthctic band objects may be 
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identified, and any test which the patient docs not recognise as referring to this dis- 
ability be will perform satisfactorily. Such tests are not a means of " catching the 
patient out ” as though he were a malinger, but of ascertaining whether the 83rmp- 
toms express only his notion of some Uuiess. The tests for a malingerer, it is true, 
amount to the same thing, though one assumes the malingerer to be clearly conscious 
of his purpose; consequently any distinction between h>'steria and malingering must 
depend on the observer's impression as to the patient’s honesty and self-knowdedge; 
certainly it cannot be decided by tests. The tests for blindness (e.g. using a stereo- 
scope wth a supposedly blind eye), deafness {e.g, effect on pulse, respiration and 
psychogalvanic reflex of exciting remarks addressed to the patient), and for other 
forms of perceptual defect all depend on the physician's greater knowledge of what 
should or should not accompany the symptoms of which the patient complains; 
they are not intended to discover hysterical “ stigmata ” or characteristic anomalies. 
The ovarian and other hypencstbctic wots, the pharyngeal anasthesia and the con- 
centric limitation of the field of vision formerly used diagnostically, were all products 
of suggestion or, as in the last instance, phenomena that may occur in normal fatigue, 
in hypochondria and in certain cerebral lesions. 

The motor symptoms are paralyses, pareses, spasms, contractures and tremors. 
Hysterical paralysis or paresis never affects individual muscles, hut always move- 
ments. By %^rious devices it can be shown that the patient can still use the affected 
muscles, as long as he does not know that the movement in question requires tlieir 
use. The paralj'ses affect chiefly the left side of the body, are common in the legs 
(preventing proper walking or standing), and often occur in limbs or other structures 
that have earlier been the seat of an organic disability, e.g. trauma or paresis. If the 
paralj'sis be flaccid, no loss of tone or of reflex response is found, and the patient, 
through his Ul-informed notions of what should happen, behaves otherwise than a 
patient with organic paralysis would—e.g. if asked to nse from the supine to the silting 
posture, without using bis hands, he keeps his paralysed leg flat on the bed. If the 
paretic part be kept stiff, the antagonists will be fotmd to come into action first when 
the patient is asked to perform the movement he says he cannot ; and if the move- 
ment has to be made against resistance, sudden removal of the resistance reveals 
how much of the apparently tremendous effort was going into associated irrelevant 
or antagonistic movements. Passive movement to overcome tlie spasticity or subse- 
quent contractures cause the patient to be more upset tlian could be accounted for 
by any pain he may complain of. The varieties of abnormal gait are numerous; 
many of them fantastically elaborate and, from the look of them, exhausting. Not 
only the musculature of the limbs may be affected but of the trunk (leading to curva- 
tures and odd postures) and indeed any voluntary muscles, e.g. of the tongue, larynx, 
pharynx or eye. In hysterical aphonia the voice may sink to a whisper, or there may, 
more rarely, be complete mutism ; the voice can, however, be used normally for cough- 
ing and similar purposes. The aphonia often comes on after some local inflammation 
that has caused hoarseness, or after a fright. Stammering, usually of tl\e exaggerated 
kind, may also occur. Spasm of the external ocular muscles, leading to a convergent 
squint, may accompany a spasm of accommodation. Ptosis and blepharospasm some- 
times occur. Many of the tics and spasms that used to be thought hystencil are now 
recognised to be often pbysiogenic, e.g. residual symptoms of encephalitis lethargica 
and chorea; spasmodic torticollis, for instance, is far less often psychogenic foan 
used to be supposed. When a spasm or paresis has long been maintained, trophic 
disturbance may folbw : blueness and cedema, shiny skin, fibrosis of periarticular 
structures and similar effects of rigidity and disuse. Tremor may occur and b often 
gross, as in many of the war cases.^ It is variable in degree and rh)fthm, and often 
dbappears when the patient's attention b turned from it; thb, however, is not a safe 
criterion. 

Hysterical commonly occur in patients with obviously hysterical personality. 
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responded to psychotherapy. Psychogenic fugues are not invariably hysterical ; they 
may be symptoms of a reactive depression in which despair and perplexity are con* 
spicuous. 

“ Pseudo-dementia ” covers the large group who behave as though insane. It 
may occur, as in the so-called Ganser syndrome, in prisoners awaiting tnal. Whatever 
the circumstances, its motive is escape from a disagreeable situation. It is Iflcely, 
however, that it is mainly those with a predisposition towards severe mental illness, 
especially schizophrenia and the high-grade defectives, who have recourse to this 
kind of hysteriia behaviour. It sometimes comes on after brain injury. The patients’ 
behaviour corresponds necessarily to their notion of insanity, which is usually far 
enough removed from anything the psychiatrist knows as such. Occasionally, how- 
ever, it is very near the buffoon-like conduct of some schizophrenics. The patients 
say that they do not know their own age, affect not to understand simple remarks, 
give absurd answers which nevertheless indicate that they know the right answer 
(e.g. by inverting the correct order of the figures in a sum). When asked about some 
simple matter, they look as though they were making terrific efforts to remember 
(herein behaving differently from the schizophrenic). The most characteristic thing 
is the disparity between the patient’s alleged deficiencies and his general alertness : 
he says he does not know anything about his own past, he cannot read or spell or 
do the simplest arithmetic, and yet he may be behaving quite naturally and adapting 
himself to the situation in a way which would be inconceivable if he had actually 
so advanced a dementia. 

Some hysterica go to great lengths in their representation of ideas of Ulnc«. They 
will allow themselves to oe put among erossljr insane people, or submit to repeated 
operations, such as amputation. Self-inmcted injuries, e.g. keeping wounds and sores 
open, are not uncommon (cf. dermatitis artefacts). In some such cases masochistic 
tendencies can be recognised, but by no means in all. Suicidal attempts are not 
infrequent. They often have as their purpose revence, the satbfaction of some spite, 
and the patient may leave behind a tymg, fantasy-coloured letter, indicting someone. 
Frequently the suicidal attempt is in the nature of a theatric^ demonstration, carried 
out in such drcumstances as make it unlikely to be fatal ; and U the patient kills 
herself, it Is more through bad management than intention. 

Diagnosis. — It wU be plain from what has been said that diagnosis must be 
both negative and positive — negative, by excluding any organic cause for the symp- 
toms ; positive, by finding motives and relating the symptoms to them. Neither 
method is alone sufficient, because of the occasional concurrence of structural disease 
with psychogenic symptoms. As to the former, i>. the negative method, it is unneces- 
sary to enter here mto all the differentiating points. Many of them have been men- 
tioned in the foregoing description of symptoms, and all turn on the disparity between 
what experience tells us would occur if these symptoms were of organic origin, and 
what the patient knows about such matters. Consequently a doctor who has hysterical 
symptoms is extraordinarily difficult to diagnose, in this negative sense. The method 
of arriving at a diagnosis by suddenly taking the patient unawares, and seeing if his 
symptoms persist, is to be deprecaaedj h antagonises bim. Ivikeivise undesirable 
is the orocedure of secinc whether one can suEsest new svmDtoiiia to the oatient. 
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of some physlcd disease. It is, however, in neurology that the most difficult cases 
of all arise, e.g. in disseminated sclerosis, carbon monoxide poisoning, cerebral vascular 
disease or encephalitis lethargica ; here there is more likelihood of the organic disease 
being overlooked than of its being wrongly diagnosed. The patient’s previous person- 
ality, any provocative situation or emotional disturbance, the previous occurrence of 
oiganic signs, e.g. transient diplopia, and the age of the patient must be considered. 
Hysterical symptoms appearing for the first time in middle or later life in someone 
whose personally has been stable, are probably not solely psychogenic. If the 
symptoms dimimsh when little or no attention is paid to them, they are more likely 
to be hysterical. 

Course and Prognosis. — ^This depends mainly on the patient’s personality and 
social setting, and on the treatment employed. A long history of hysterical traits 
prior to the illness, a continuance of circumstances favourable to the symptoms 
and inadequate or excessive treatment are all unfavourable. This is, however, an 
illness that sometimes confounds prediction, patients recovering when many adverse 
factors have been operative and the symptoms have been present for years. In children 
the prognosis is fairly good if treatment can be undertaken promptly; it is best if 
the hpteria is monosymptomatic and has come on after a fright. In all cases in which 
ffie situation which pro\'Qked the illness persists, the outlook is bad ; for example, 
in compensation cases for which no medical treatment is of any avail— for obvious 
reasons— until the litigation is settled once and for all. Similarly, during war, psycho- 
therapeutic successes are often dazzling while the hysterical soldier is under treat- 
ment in hospital, but the symptoms come again when he must return to duty. There 
are many varieties of outcome, chronic invalidism being the commonest. A few 
patients later become schizophrenic, and a few become involutional melancholics. 
The prognosis in respea of the patient’s hysterical personality is more important 
than mat of his hysterical illness ; it is, however, no more to be assessed by rules than 
the general future of any human being’s life and personality. Patients do not neces- 
sarily tend to become anti -social ; delinquency is certainly a likelihood in some hyster- 
ical people, but bravery and self-devotion may be conspicuous in others. 

Treatment. — ^Too much treatment is worse than too little. Injudicious physical 
or psychological treatment of hysterics often makes their symptoms worse and their 
illness intractable. Recondite methods should ^ eschewed by all but experts. Com- 
mon sense is as important as psychological understanding ; and sodal usefulness 
more to be aimed at than removal of symptoms or attainment of self-knowledge. 
In short, it is not the hysterical illness or the mcdianism of repression and conversion 
that calls for remedy, but the patient’s inadequate way of dealing ivith difficult situa- 
tions. Consequently, the whole treatment must aim at the patient’s return to ordinary 
conditions of life as soon as possible, and at a re-education of his ways of meeting 
difficulties. To this end it is profitable to go over with the patient the situations, 
emotional disturbances and motives that led up to the illness, and to do this without 
implying moral judgement or social indifference — certainly without teaching the patient 
one’3_ psychological theories. It is a matter of general psychotherapy (see p. 1619); 
and it may entail a far-reaching analysis of the patient’s past life, her emotional 
development and her instinctual tendencies. It is questionable, however, whether 
anyone mthout special psycluatric experience is wise to enter b’ghtly upon this ^vay 
of benefiting the patient. For, on the one hand, he may be misled into a irildemess 
of fantasy masquerading as once-repressed, now-recalled psychic trauma ; and, on 
the other, he may be at a loss how to deal with the attachment and dependence upon 
him which the patient %viU come to show, and whi<d» may in fact be the^ chief influence 
in bringing about her precarious recovery. A great deal may be achieved — perhaps 
as much as by more thoroughgoing methods—^ the physician, himself mature and 
with impartial insight into the psychological motivation of the symptoms, leaves 
aside in his dealings vvith the patient any very detailed enquiry into the more remote 
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causes of the illness and the purposes it served ; and, instead, directs her towards a 
better social adaptation, by advising her to avoid when possible the situations that, 
as he sees, favour the production of symptoms, getting her into a disciplined tvav of 
living, and stepping in with explanation, support and advice whenever fresh chlH- 
cuities arise. His success in getting rid of individual symptoms at the beginning may 
be an important factor in establi^ing the necessary relationship with the patient 
Such a line of treatment is not heroic or dramatic, and it demands a great deal of the 
physician; but it avoids some of the commonest blunders and may be strikingly 
successful. For this, or indeed any treatment, admission to hospital is not essential; 
but it %vill help when there are adverse factors in the patient’s situation and, of rourse, 
will be essential if there be such symptoms as self-injury, suiddal attempts, pseudo- 
dementia or gross paralysis. The danger of the patient’s picking up new symptoros 
in hospital should also weighed, (solarion b usually inadvisable. 

Many of the symptoms of hysteria will not wait upon general treatment, but 
demand enerzetic intervention. Anorexia, for instance, cannot be allowed to go on 
to an avoidable inanition, nor a paralysb to the stage of contracture; a mute patient, 
or one who b deaf or blind or ignorant of hU own identity, offers such practical 
obstacles to almost any kind of treatment that tlie symptoms must be tackled and 
disposed of early. For this purpose suggestive measures are s'aluable and appropriate 
physical treatment may be called for, e.g. supervision during feeding, or even tube- 
feeding in anorexia neivosa, physiotherapy for paralysis, voice-excrases. Suggestive 
measures need not take the form of hypnosb ; suggestion in the normal waking state 
has many advantages over hypnosis, though those expert in the latter arc sometimes 
very successful in their treatment. Suggestion, like almost every form of treatment 
of hysteria, has pitfalls, and its triumphs, like those of every other method, sometimes 
prove vain, but in the hands of a pnysidan who is at once confident and cautious, 
this method may result in a satisfactory recovery. If, in using suggestion, such 
ph)’8ica\ devices as faradisation can be avoided, it is better to do so. As a means of 
demonstrating that the illness b not due to local disease, however, such methods 
sometimes take their place in a detailed plan of treatment. Motor and sensory 
symptoms can usually be got rid of if the phystdan b patient, determined and con- 
ftdewt in the use. of persuasion and suggestion. Intmenoua injection of a barbiturste, 
such as sodium amytal, may faalitate such treatment, and may help the patient to 
disdose motives and happenings he had been reluctant or unable to talk about; 
disclosures of this kind, however, must be received and utilised with caution, and 
lasting benefit is not to be expect^ from such catharsb alone. 

The choice of occupation, the settlement of any sodal cause of illness {e.g. claims 
for compensation) and the obtaining of a healthy attitude — neither complabant, much- 
enduring nor harsh — on the part of the patient’s relatives and friends, are all im- 
portant factors in treatment. 'The hysterical reactions to injury call for special 
mention because of their frequency. Though often of transparent motivation, they 
are not by any means to be regarded as outright malinzering ; for the patient’s feeling 
of fUnets way be, eiwcwe, ku'S tymptoroa <fiSU«smg, to typvcak and Ids. Irri- 

tability and insomnia symptoms tMt he would glaSy get rid off. But they are none 
the less psychozenic. It w often assumed that so far as an illness b paycnogeiuc, it 
must be treated only by psychotherapy. This is fake theory. There are few mental 
disorders in which psychotherapy alone produces such small benefit as in the hysterical 
conditions due to the compensation or pension situation that may follow an injury. 
Putting an end to the situation early ana the resumption of ordinary activity as soon 
as any physical injury has been repaired are the most potent measures in the earlier 
stages. Even if the symptoms hare been present a long time, the ending of disputes 
about claims and the return to ordered routine and regular occupation achieve more 
than do frequent medical interviews. Psychotherapy is then an adjunct, not an 
essential feature, of the treatment. 
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Rfarriage should never be recommended as treatment for hysteria ; the super- 
stition about this has resulted in lamentable troubles, especially for the person the 
hysteric marries. This is not to say that every hysteric is to be dissuaded from 
marrying; there are more things than treatment to be considered then. Married 
hj-sterics, however, should not be recommended to have— or to adopt— a child. 
Osntrary to popular notions, pregnancy and puerperium more often aggravate than 
benefit h)*steria. Moreover, hysterical women are not usually satisfactory parents, 
and cotrunonly induce psychopathy in their children. ' 


ANXIETY STATE 

As already stated, the emotional syndrome so called is part of the group of affec- 
tive disorders, in which depression and manic excitement are also mcluded. It is 
there described. It would be indefensible to put into a special category all the forms 
of mental illness in ivhich anxiety is conspicuous, for it can be severe in the most 
diverse conditions, ranging from delirium tremens to schizophrenia. The outwardly 
mild form, tending to chronicity and often largely psychogenic, responds well in the 
less advanced stages to psychotherapy; it is therefore important that its recognition 
should not be delayed because of a doubt as to physical disease. Yet often the correct 
diagnosis is overlooked while the patient is being investigated or treated for some 
local disorder. This arises partly because of the quasi-physical signs of fear which 
he may show— dizziness, tremor, nausea and vomiting, indigestion, diarrheea, palpita- 
tion, a sense of oppression in the chest, rapid pulse, flushing, sweating, riequent 
passage of urine, etc. It is still more due to the patient’s anxiety turning on hts 
health, espedatly his ph^'sical health, and leading him to ask for more and more medical 
opinions, radiograms, laboratory investigations, etc., the favourable results of which, 
however, do not allay his worry. Over-cautious advice as to regime, based on a 
possibility that there may be some early physical disease, can be hannful to the 
patient’s mental health in that it restricts his normal life, and may constantly recall 
and reinforce his anxiet)'. The converse error of mistaking some early symptoms of 
physical illness for tw*pochondriacal anxiety fo equally to be avoided. Ph^ical in- 
vestigation of doubtuil cases is, in short, indispensable, and should be prompt as 
well as thorough. When it fails to confirm the presence of a physical disorder the 
patient should not be treated as though he will still be in danger of the physical illness 
unless he takes special precautions in diet, exercise, etc. This is well illustrated by 
such a condition as effort-syndrome, where care taken to avoid any damage to the 
heart intensifies the illness. The patient should be fully investigated on the psycho- 
logical side and treated accordingly; this does not mean that he should be treated 
oi3y by psychotherapy. The discovery of a possible psychological cause for the 
symptoms docs not prove that there is not also a physical cause for them, but it makes 
it less likely. The converse is also true. For atiology, diagnosis, prognosis and treat- 
ment sec section on .^ective Disorder (pp. 1645 to 1651). 

OBSESSIONAL DISORDER 

Definition. In this condition the characteristic feature is that, along with some 

mental happening, there is an experience of subjective compulsion and of resistance 
to it. Commonly the mental happening (which may be a fear, an impulse or a pre- 
occupation) is recognised, on quiet reflerion, as senseless ; nevertheless it persists. 

/Etiology.— Intrinsic. — The hereditary factor is strong. A third of the parents 
of obsessional patients, and a fifth of th« brothers and sisters, have themselves shown 
pronounced obsessional traits; the proportion is in each case higher if all foams of 
mental abnormality be loduded, since both schizophrenia and affective illnesses occur 
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some forgotten alarm, and take a queer form, such as a phobia of lavatories or of 
one-legged^ men. It is loose usage to ^ve the name " phobia ” to every case in 
which an individual develops fear that is excessive or inexplicable; the essential 
features of an_ obsession, already mentioned, should abo be present. The terra 
“ claustrophobia ”, for example, is often loosely applied to a fear or dislike of being 
in an enclosed place, tvhich is not obsessional. Fears of dirt or infection are very 
common phobias ; they are symbols of moral, usti-xlly sexual, taint, and they lead to 
much v.’ashing, etc. ; thus, a patient who has blamed himself for masturljaUon may 
be constantly washing his hanas, or folloiving a complicated ritual of touching nothing 
with hb bare hands for fear of contamination. Often the rituals and defensive pre- 
cautions seem grotesque when compared with their ostensible purpose, as in the case 
of a patient who is perpetually putting himself to the greatest trouble in order to 
ensure that he never steps on a worm inadvertently. Ludicrous as his behaviour 
may seep, it is often tragic in the distress, and indeed ruin, it may cause him. Another 
phobia is that which has fear as its object, i.e. the patient i» afraid of any situation in 
t\hich he may feel fear; some such patients do not leave their homes for years, 
because they fear they may have “ agoraphobia ” once they get outside. Obsessional 
rumnation usually taxes the form of endless questioning or search. The patient has 
to ask himself \\'hy " with pointless insbtence about aG manner of problems beyond 
his or anybody’s grasp ; or be has to keep casting round iji hb mind after some for- 
gotten name or word which he could easily do without. Religious scruples some- 
times fall into tlus category, as when a penitent is continually running to his confessor 
with some venial trifle he has come upon in hb interminable self-questioning and doubt. 

Obsessional patients are in most cases depressed; their illness b a depressing 
one. Besides this secondary depression, however, there is frequently an assodation 
of a more intimate kind, in whicn depression— ^r mania— is the essential or the main 
part of the illness, and the concurrent obsessions seem to be symptoms of this alfective 
disorder. In such cases the obsessional illness b very often cyclical in its course. 
Anxiety is a common accompaniment of obsessions ; in phobias it is most conspicuous. 
The anxiety b inseparable from the patient’s struggle against the subjective compubion 
which is so alarming to his feeling of integrity in seif and mind, such a shock to his 
belief that he is a free agent Schizophrenic symptoms may be in the offing, or actually 
present, when the obsessional ideas arc of the magical kind, e.f. the patient feeling 
that the effect of hb obscene thoughts upon others may be averted by some gesture, 
or when his rituals arc carried to bizarre lengths, having to save the last drops of 
hb urine because of some recurring doubt Depcrsonalisation may occur in the 
course of an obsessional illness. 

Diagnosis. — If the essential features, i.e. feeling of subjective compulsion and 
immediate resistance to this, be kept in view, it is seldom difficult to distinguish 
between obsessions, on the one hand, and delusions, hallucinations, ideas of reference 
or self-reproach, feelings of being influenced and schizophrenic stereotypies, etc., 
on the other. The only difference between obsessions and many scWzophrenic 
phenomena towards which the patient retains insight and which he regards as alien 
to him, lies in the nature of the compubion he experiences : in obsessions it is sub- 
jective — he feels that it comes from within hb own mind, whereas in the schizophrenic 
phenomena he feels that it comes from without, it is imposed upon hiim It b a 
difference, however, that may be obliterated, i.e. what was once obsessional may 
become schizophrenic, but this b an uncommon outcome when the obsessional dis- 
order is definite and well-established. In differential diagnosis it must be remembered 
that obsessions may occur in the course of almost any mental illness in a person of 
obsessional tendencies, and that the psychological mechanism for the production of 
obsessions, like that for hysterical symptoms, is present in almost everybody in 
varying degree. Consequently, an illness b not to be regarded as obsessional unless 
obsessions are the chief symptoms. 
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Course and Prognosis.— The outtoot for recovery is worse if obsessional symp- 
toms have been present since childhood, if they now fill up most of the patient's 
time, and if he is weakly resigned to his iUness. The best outlook is when the obses- 
sional illness comes on suddenly in a person who has not had conspicuous obsessional 
traits or who has had previous benign attadcs. A cyclical course is not uncommon. 
'The situation is ominous when the ritual gets more and more systematised and 
remote from what previously occasioned it. The development along schizophrenie 
lines, already mentioned, is more to be feared in such cases and in those with biaarre 
obsessional thoughts; the great majority of gross obsessionals, however, do not 
become schizophrenic or any'thing else than obsessional. About hrif the cases recover 
from an attack, which may, however, last for a year or even more. Many people are 
subject to brief attacks, lasting only a few days, and largely due to fatigue or phj'sical 
illness reducing their mental health. Intercurrcnt happenings influence the course 
of the illness, e.g. some men were free from symptoms during their period of war- 
service, with its routine and lack of responsibility or need for decision. The content 
of the obsessions is of little use prognostically. Old age U not in itself an adverse 
factor, but attacks in childhood suggest a strong constitutional bias and are therefore 
unfavourable on the whole. Few obsessionals pve way to anti-sodal impulses, e.g. 
to suidde, homicide, delinquency. It is true that obsessionals who are also depressed 
may kill themseU'Cs, and that obsessionals who are irritable and angry may injure 
others ; but obsessionals rarely yield directly to an impulse they have resisted, or 
need to have " irresistible impulse ” urged in extenuation of a crime. Sexuri offences 
and perversions are rarely obsessional. 

'Treatment.— 'Patients should be encouraged to continue at their occupation and 
not to test themselves, or try to overcome their obsession, by repeatedly putting 
themselves in a situation in which it wfll occur. So long as their impulses are not 
likely to get them into trouble, th« should be dissuaded from “ flgnting ” them; 
external restrictions are more helpful than reliance on “ will-power 'The phj’sician 
should aim at getting a patient well by putting an end to his anxiety and smittle ; 
if that is not wholly attainable, the patient roust be educated to deal with his obses- 
sional tendencies by acknowledging their existence, their psychological origins, and, 
often, their harmlcssness in those very respects in which he thought them most 
harmful, e.g. obscenity. Frank recognition of obsessional tendencies, which everyone 
has in some degree, is an important step in learning to control them. In some patients 
the obsessional attack is so tyclical and almost self-limited that a brief rest and general 
care are all that are needed. In others, whose affection U chronic, recovery is out of 
the question, but advice about the management of their lives, varying according to 
their individual circumstances, helps them greatly. In some such patients fron^ 
ieucotomy lessens or removes the distress that fonacriy accompanied their obsession. 
Obsessional patients, so prone to rumination and endless questioning, often clamour 
to be psycho-analysed. There is no evidence that psycho-analysis, however pro- 
longed, benefits them more than methods that are not so exigent of time and money. 
Obsessional children who may be beset with fears of contamination and religious 
scruples, usually respond well to changes ro their human environment, advi^ after 
. tcian has enquired into the family and school situation; temporary separation 
, ''bsessional parent or treatment of the latter often proi-es remarkabW bene- 

child. Discussion of lus problems with the child is an imporUnt adjunct 
ent, just as it would be with an obsessional adult. 


PSYCHOPATHIC PERSONALITY 

ho do not regard thonselvcs as ill, nor do others think tiiem 
is abnormal raoagh to upset or puzzle other people, and 
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sometimes themselves. In this it is like mental illness, and calls similarly for psychi- 
atric understanding and treatment. But since they are not ill, their behaviour must 
be attributed to abnormal personality, much as an aberration like alkaptonuria must 
be attributed to abnormal phj'slcal constitution. All abnormality of personality that 
dc^ not amount to manifest illness may properly be called " psychopathic person- 
ality The term does not connote an evaluation of character, according to how 
useful such a person is to society, nor is it a prediction about the likelihood of subse- 
quent illness of a particular type ; it is a descriptive term. But people of abnormal 
personality will often come into conflict with organised society and with individuals 
more normally constitute ; they will be on the whole more vulnerable to stresses ; 
their peculianties, intensified into symptoms of illness or proofs of delinquency, will 
earn them pity, contempt, dislike, punishment or compulsory treatment. It is there- 
fore common for “ psychopathic personality ” to be used as a pejorative term, limited 
to those who will afflict society in some way — the “ anti-social psychopa^ ”, the 
“ psychopathic tenth ”, are significant phrases, akin to ” psychopathic inferiority ” 
and the still earlier ” moral insanity ” ; or the term is used to denote those who stand 
in danger of insanity — the *' schizoid psychopath ”, for instance. It is, however, 
wrong to apply to the concept ” psychopathic person^ty ” so shifting and subjective 
a criterion as sodal disapproval, nor can mental illness be assumed to be a certain 
outcome in ever pronounced aberrations of personality. Among mystics and poets, 
men of action, scholars and scientists are some who have properly been classified as 
of ” psychopathic personality ”, their abnormality consisting nevertheless in un- 
usually high, rare and valuable if peculiar qualities, rather than in a blemish or handi- 
cap. St. Teresa, Joan of Arc, T. E. Lawrence, Cavendish, Cellini, Tolstoy, Mozart, 
Michelangelo— any hurried list of famous people that have been cited as examples 
of psychopathic personality, testifies to this. Apart therefore from any judgement 
about the good or harm they do to socte^, people are said to have a psychopathic 
personality if they fall outside the wide range agreed upon as normal— not quite the 
same thing as healthy— yet arc not ill. Society being ordered as it is, the majority 
of such abnormal people wll at some time come into conflict with it or fail to meet 
its demands and their conduct will often rightly be called anti-social. The anti- 
sodal group of persons with psychopathic personality is large j its size will vary 
according to the culture in whidi they live and the allowances or opportunities it 
makes for them. This is obviously true if their adjustment as adults to the demands 
of the community is the measure of their ” anti-social ” trends ; it is true also of 
their development and the ivay in which sodal influences may be such as to foster 
their smooth participation in a very diverse pattern of human relationships, or may 
mar them, giving neither ftec play nor direction to their peculiarities. Success in 
preventing many of tliese abnormal people from becoming a nuisance or a danger is, 
therefore, a test of the educational methods, the pliancy and the psychiatric hygiene 
of a community. This is not to ignore the herediwry and narrowly individual factors 
which determine psychic constitution, but to stress the social causes of later sodal 
failure, should it occur ; such failure, however, need not be regarded as inevitable 
in people of psychopathic personality. 

Classification of psychopathic personality can be (1) Mbitraiy, (2) psychological 
or (3) psychiatric. The first picM out what seem serviceable cMracteristics that 
occur often and conspicuously; thus, one well-sponsored list is made up of the 
excitable, tlie unstable, the impulsive, the eccentnc and perverse, the quarrelsome, 
the anti-sodal, and the liars and swindlers, and makes further reference to msthetes, 
scatterbrains, enthusiasts and fanatics. The seamd, which is the ideal method, 
is based on the varieties of nonnal personality. Unfortunately, the types, trait- 
clusters and other classificatory groups so far proposed do too little justice to the 
complexity and range of human personality to be satisfactory or lasting. The third, 
or psychiatric, classification, is likewise provisional but it has the advantage of grouping 
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these non-morbid abnormalities In the same categories as the severe, morbid 
ones (with wliich there is reason to believe them gencucally connected). To do this 
begs some fundamental questions, but it is for the present useful to recognise schizoid, 
affective, paranoid, obsessional, hysteric and pernaps epileptic varieties of psycho- 
pathic personality. This list is open to the objections that must be made to any 
attempt at stating types of personality, and it is wong to suppose that any of the 
varieties mentioned must always precede, or indicate proneness to, the illness from 
which its epithet is derived. Nevertheless, they give the psychiatrist a familiar frame 
of reference and they leave room for manifold combinations of traits and attitudes 
within each class, so that the individual drug-addict, the sexual pervert, the hypo- 
chondriac and the fanatic can be included. If tWs psychiatric classification were to 
be judged by as rigorous a standard as the psychological, it could not stand ; it will 
no doubt eventually give way before a surer psychology of personality and a surer 
psychopathologj’, as indeed it would have to now if the psycho-analytical conception 
of the structure of normal and morbid personality were accepted as final. For the 
time being, it is convenient to use these derivative terms, such as schizoid, and to 
give them no more weight than the bare labelling of personality deserves. Under- 
standing a psychopathic person’s motives and conduct, of course, requires full 
consideration of his development, circumstances and traits and goes beyond their 
classification for clinical purposes. 

Besides the heredltaiy and soda! causes of psychopathic personality, anomalies 
of cerebral structure may contribute to the condition. But in childhood and even 
in maturity damage to the brain, by infection, poisoning, malnutrition or trauma, can 
lead to changes m personality, such as occur after encephalitis, carbon monoxide 
intoxication, pellagra, operations and acctdental violence to the brain. They do not 
conform to a single pattern, and may be complicated by intellectual impairment. 
They depend to some extent on the part of the brain affected; in perhaps the most 
striking group— encephalopaths whose emotional control is much reduced so that 
they easily become violent when they cannot get their o^vn way— the hwothalamus 
ancf other structures in the rhinencephalon are suspect. Electro-encepndographic 
data have stcewtly beta added to the ehnlcai, psyehologicsl and experimental evidence 
for this. Some rvriters believe that most of those with psychopathic personality 
characterised by violent outbursts have an innate or acquired cerebral abnormality, 
and even, though on inconclusive grounds, that there is a kinship between the aggres- 
sive psychopath and the epileptic. It would, however, be a mistake to attribute 
psychopathic personality, even when marked by excitability and impulsive acts of 
violence, mainly to anomalies of cerebral constitution; emotional deprivation or 
insecurity during childhood, parental mismanagement, and in adult life severe frustra- 
tion and adversity constitute psycholopcal causes which are often in evidence. 

Any description of forms of psychopathic personality must be lengthy, as must 
also any consideration of their psychopathology and treatment. Crime, juvenile 
misbehaviour, habitual or sporadic drug-taking, peculiarities of sexual desire and 
practice, incapacity for certain occupations and public duties (f.g, school teaching, 
military service), ^e temperamental concomitants of inferior intelligence and, at Ae 
other extreme, some of the characteristics of genius ; these are intimately linked witli 
the problem of psychopathic personality, and their exposition would demand a fuller 
treatment than space allows. 


MENTAL DEFICIENCY 

As already stated (p. 1626), there is nothing in principle to separate these from 
other forms of mental anomaly save that they occur at an earlier stage of life. Like 
mental disorder, they shade into normality; no man can say where stupidity ends 
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and fceble-mindedness begins. Again, as vdth mental disorder, the same clinical 
picture may be due to a variety of causes ranging from heredity to trauma. They 
are, moreover, delimited rather by social than by other criteria, and they are not 
definitely associated with any constant pathological findings, except in the numerically 
limited group of special clinical types. In that they are capable of only limited 
improvement when well established, and that the intellectual functions are more 
obviously damaged than any others, their similarity to cerebral impairment in adult 
life is easily seen. They are not by any means cases of purely intellectual defect ; 
they represent, it is true, one extreme on the scale which has people of great intellectual 
ability at its other end ; but they are also examples of a general impairment of mind, 
affecting the emotional and conative functions, and often associated with a more 
general impairment of the whole organism, which may be seen in its physical struc- 
ture. Since the milder forms are indistinguishable (except on an arbitrary reckoning) 
from what may be termed normal stupidity, it is dimcult to use rigorously the ofiidal 
definition of mental defect, as a conaition of arrested or incomplete development of 
mind existing before the age of 18 years, whether arising from inherent causes or 
induced by disease or injury ; but the description is serviceable. It should be recog- 
nised that, just as '* psy^osis ” differs from “ neurosis ” only in a rough social sense, 
turning on the need for special care, and “ neurosis ” from “ normality ” only in 
respect of the limitations the former imposes on one's daily life as a social organism, 
so does the distinction between normaUw and feeblemindedness, and between gross 
or certifiable deficiency and the lesser forms, turn on the social adaptation of the 
person in question. To complete the points of similarity there is recognised a " rnoral 
defectiveness ”, which has its parallel in some kinds of “ psychopatbc personality 
The effects of encephalitis Icthareica, parench^atous syphilis and thyroid deficiency 
upon the mental state and development at different ages, or the vai^g results of 
amaurotic familial idiocy in the infantile and the delayed juvenile mnn, illustrate 
how important is the stage of growth or maturity at which damage is done. 

iEtiology.— The customary division is into primary (hereditary) and secondary 
forms, but a less dogmatic distinction is between those who represent the lower 
extreme of normal variation (the ” subcultural ” group) and those in whom a gross 
structural pathology is discoverable. The former group is a large one, making up 
approximately three-quarters of all cases of ment^ defect. This is an estimate 
arrived at by independent workers, but It may have to be changed as we acquire 
better methods of determination and fuller knowledge of the subtle interplay between 
environment and heredity. The grosser the deficiency the less important the heredi- 
tary factor, except in some rare well-defined anomalies, such as amaurotic idiocy. 
Familial concentration of a given form of defect is specific for each clinical type. A 
combination of several generic factors is probably responsible for all but the special 
types : the mode of transmission of amaurotic familial idiocy and of phenylketonuria 
is recessive ; that of epOoia dominant. 

The environmental causes are prenatal, congenital or infantile ; they include birth 
injury to the brain, meningo-encephaliris, hydrocephalus, cerebral syphilis. Various 
poisons and deficiencies may be responsible, as in the well-known instance of cretin- 
ism, as well as certain malformations of the cerebral tissue, e.g. microgyria and por- 
encephaly, and of the cranium, e.g. oxycephaly. The Influence of maternal rubella 
and other exanthemata, and of Rh incompatibility upon the fetus have lately been 
studied in this connection. Sensory defects, as in a deaf-mute, may greatly impair 
mental development. It is possible that some cases of schizophrenia beginning in 
the first few years of life are indistinguishable from mental defect and are diagnosed 
as such. 

Pathology. — In many cases there are no si^ficant findings ; this is particularly 
the case with high grade defect. It is probaoly impossible from the histological 
appearances to infer the extent of heremtary or exogenous causation. Devdop- 
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mental anomalies, such as general hypoplasia and ni]'crog>Tia may, however, be 
mingled with evidences of a past lesion, as in porencephaly or hemiatrophy, or with 
signs of a disease actually present, as in amaurotic idiocy, cerebral lues and tuberose 
sclerosis. Ixicalised lipoid deposits in the brain are found in amaurotic idiocy, 
Schulier-Christian's disease, gargoylism and Niemann-Pick's disease. 

Symptoms. — ^The usual aassification is into idiots (who are too defective to be 
able to guard themselves against common physical dangers like falling into the fire), 
and imbeciles and feeble-minded persons {who need to be looked after because of 
their incapacity to manage their affairs or to profit by instruction). Imbeciles cannot 
cam their living ; the feeble-minded cannot get on in an ordinary school, but ma^ 
learn a good deal in a special school and be able to earn a living. The criterion is 
in each case mainly a social one ; the same is true of “ moral defect ”, i.e. mental 
defect coupled with strong vicious or criminal propensities. Although these terms 
arc defined in an Act of Parliament, they are vague and of administrative rather than 
medical use. An attempt has been made to render them more precise by psycho- 
metric means : the customary tests for mental age (usually the Stanford-Binet) are 

applied, and if the subject’s intelligence-quotient be less than 20, 

he is called an idiot ; if it be between 20 and SO, an imbecile ; if between 50 and 70, 
feeble-minded. It must, however, be recognised that though mental defect is mainly 
a matter of intellectual capacity, it is not solely this, and that intelligence tests, how- 
ever valuable and trustworthy, cannot give a complete indication of the degree of 
mental defect. Even the intellectual defect may be uneven, showing much more 
in some tasks than in others, and it would be a gross error to suppose that a mentally 
defective person with a mental age of, say, 9| years is mentally in the same state ss 
a normal child aged 9} years. 

The phytical symptoms are chiefly due to lesions of the central nervous system : 
birth trauma may have led to paralysis, spastid^, athetosis ; or there may be evidence 
of an inflammatory condition of the brain and its membranes, os from syphilis. The 
whole dinical picture may be greatly coloured by the motor disturbance, e.g. continual 
rocking and twisting movements, grimaces and abnormal posture. The special senses 
may be affected, as the result of an independent anomaly, e.g. coloboma, misshapen 
ears ; or from a common cause, e.g. interstitial keratitis, the retinal changes of amaur- 
otic idiocy. It is dubious whether the “stigmata of degeneration ”, such as a 
“ Gothic ” palate or a D.arwinian tubercle, occur any more frequently among defec- 
tives than in the rest of the population : at all events, there is none that can be used 
diagnostically, except in the case of raongoloid idiocy. There arc, however, some 
correlations between somatic anomalies and mental defect. Thus, there are more 
physical defects among these people than in the average population, and this becomes 
more evident as one looks lower in the scale of mental defect, in which skeletal and 
cardiovascular anomalies may fairly often be found, sometimes, but not always, due 
to thyroid or pituitary disorders. 'Hve mongoloid variety is described below. _ 

The mental symptoms are lack of intelligence and of the normal exerdse and 
control of primitive tendencies. This may be extreme, as in idiots, who ca^ot be 
taught to feed themselves and keep clean or who can only just recognise their com- 
panions and make their elementary needs known— they are, indeed, much less intelli- 
gent than an animal. Imbedles are usually incapable of learning and remembering 
any but very simple matters. They may, towever, be able to do automatically what 
they cannot understand or put to independent purpose : thus, “ idiots savants ” are 
especially clever at doing mental arithmetic, recalling dates and other such operation. 
What imbedles manage to leam they cannot utilise in any but the most farniliar 
drcumstances. Abstract concepts are too hard for them, and their judgement is as 
poor as their grasp or awareness of what is relevant in any situation. ITiough in many 
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ways suggestible and accessible to flattery, th^ may be obstinate and egotistical, and 
readily Kill into anti-social courses, e.g. prostitution, vagrancy, crime. Crude sexual 
ofTenccs or murder may be committed as lightly as some minor deception. The 
personality of imbeciles ^’aries tvidely : some are docile and kindly, others rough or 
deceitful and vindictive. It depends much on their upbringing. It has been found 
that in satisfactory conditions only about 8 per cent, of defectives show anti-social or 
troublesome behaviour. But though the deviations of personality may not lead to 
delinquency, it is common to find m mentally deficient persons defects of tempera- 
ment character, as well as of intelligence, which are reflected in social inefficiency. 
This is most important in the feeble-minded, who have intelligence enough to learn 
an occupation ; whether they can earn their living by it will depend on their character 
and the n-ay they have been brought up. 

Many persons who are high-grade defectives, when measured by formal tests, 
are not taken to be such because of their social adaptability, their fluency and capacity 
for keeping their heads above water as long as economic and other stresses are light. 
There are instances of people classed as mentally defective during childhood, because 
of their backwardness m school and their low srore in tests, who later in life amass 
money by their own efforts, or even hold responsible positions. A majority of high- 
grade defectives, however, live dependent and often troublesome lives; at most they 
do simple repetitive work. Many of them are unstable creatures, whose psychopathic 
personality may be sufficiently anti-social for the term “ moral deficiency ” to apply 
to them. Hysterical trends may show themselves in crude phenomena, e.g. con- 
%’ulsion3, counterfeit insanity or f^tastic lying; and religious and artistic pretensions 
may take in gullible followers and even lead to the foundmg of ephemeral movements. 

Defectives are prone to disturbances of mood, sometimes arising out of awareness 
of their inferiori^ and its social consequences. Sudden outbursts of exatement 
may show similarity to manic or catatonic hyperkinetic states ; they may be accom- 
panied by a paranoid hallucinosis, mainly auditory, which clears up with startling 
rapidity m a day or two. In respect of these psychotic episodes, defectives are like 
epileptics and juvenile encephalitics, in whom a cerebral impairment has likewise 
occurred before the attainment of maturity. Some of the morbid phenomena, espec- 
ially in idiots, are very similar to the disorders of motility seen in schizophrenics, 
because, it may be assumed, the same bodily mechanisms are implicated. 

The mongaloid type of defect is characterised by striking physical features. Prob- 
ably the outcome of intra-uterine conditions, it is most frequent in last-bom children 
in a large family, or in children bom of elderly mothers ; parental syphilis may occa- 
sionally be the cause. In many cases the brain-stem and cerebellum have been dis- 
proportionately small, and other signs of maldevciopment have been reported. Cere- 
bral metabolism is abnormally low. It is likely that hereditary factors of an irregularly 
dominant nature also play a part. The condition is usually present from birth; 
physical growth is slow, and has stopped by the time the child is 15. Defective growth 
of the skull, leading especially to abnormities of the base and the orbit, are respon- 
sible for the pecuharities of cranial shape. The pituitary gland has been reported 
as showing an increase in eosinophil cells and oeficiency of basophil cells. The 
appearance of these usually happy idiots and imbeciles is rather suggestive of a Mongol 
or of a feetus. The skull is small and round, and tiie junction of occiput and back of 
neck fiat ; an epicanthic fold across each inner canthus, narrow tilted eye-slits and 
lids without lashes, red cheeks, fissured and often protruding tongue, stubby depressed 
nose %vith nostrils looking forward, insular Ute-appearing teeth, coarse hair on the 
scalp, small facial bones and occasional neurological anomalies, such as nystagmus, 
make the head of every mongoloid a disagreeable but ready index to his disorder. 
That the disorder is a general one the rest of his body testifies ; his limbs are lax 
and over-mobile at the joints ; he has broad, clumsy feet and hands (with short 
fingers, a special pattern oetween the base of the third and fourth fingers, and a crease 
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depending as they do to some degree on the subjca’s attitude and situation at the 
time, about which the group-tester will know litue or nothing, and tliey cannot be 
trusted when a low score has been obtained. In all instances where a decision must 
be taken that depends partly on the results of the test, any puzzling or unduly low 
score on a group test should be reinforced by an individual test, such as the ninet 
or Bellevue. It must, however, be admitted that the Inexpert administration of 
individual testa can yield as rich a crop of wrong conclusions as can the uncritically 
accepted group test The truth b that “ no men^ test score should ever be accepted 
at its face value, nor trusted in the same way as physical measurements arc trusted. . . . 
No one ought to use tests who is not wUlins to familiarise himself with the under- 
lying principles which must be understood if tests are to be applied and interpreted 
properly, and with the literature which bears on the particular tests that he employs. 
In skilled hands, testing provides a far surer and more accurate tool for the assessment 
of abilities than do subjective impressions or the ordinary examination paper. But 
human nature is far too complex to be measured in the simple and diren ways in 
which physical quantities can be measured, and the over-enthusiastic but unskilled 
tester is only too likely to make serious mbtakes.*' 

Treatment. — Prophylactic. — Eugenic measures are desirable for the rare heredi- 
tary conditions, like amaurotic idiocy, and in the case of those imbeciles and feeble- 
minded in whom genetic rather than cnwonmental causes have been responsible 
for their maldcvelopment and who are enable and desirous of procreating; idiots 
do not procreate. Voluntary sterilisation for eugenic reasons has been recommended 
by a Departmental Committee, but has not yet been explicitly sanctioned by law. 
Birth control, therefore, is the eugenic measure to be advised in cases in which defec- 
tives seem likely to transmit their defect ; unfortunately few such defectives can be 
relied on to observe contraceptive precautions effectively. Segregation may indirectly 
serve the same end. Well-managed panuritlon and tieatment of parental syphihs 
are the onl^ other practicable wavs of forestalling defect. 

Educatwnal and social . — Much improvement may be attained by the training of 
defectives : h is work for experts. Many high-grade defectives who would otherwise 
spend their lives in an institution can be prepared by suitable graduated xvork under 
sheltered conditions for an independent life in the general communiw. IVhere there 
are spedal disabilities, e.g. of the senses, or of such capacities as rcamng and writing, 
attention to these may lift the child out of the class of mental defectives altogether; 
60 may education designed to promote emotional stability and self-conndence. 
\^ether a child lives at home or in a colony or institution will depend not only on 
the degree of his Intellectual and social dehciency, but also on the adequacy of his 
home circumstances. There are many kinds of provision for the care of some of the 
300,000 defectives in England and Wales, ranging from spedal schools and statutory 
supervision to mental hospitals ; an eighth are in certified institutions, and a thirtieth 
more in public assistance mstitulions. Well-run colonies providmg adequate psycho- 
logical and oroupational ss well as psychotherapeutic and other clinical services 
succeed in socialising many defectives lutberto vicious or violent, who can then go 
out and live usefully in the community or in hostels. Some, however, prove intract- 
able, espcdaliy those who have epileptic fits. 

Physical . — ^The bodily disturbances, e.g. contractures and paresis, call for ortho- 
pedic treatment, which sometimes benefits the mental state. The treatment of the 
forms due to thyroid deficiency or syphilis is described elsewhere. 

Aubrey Lewis. 
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HISTOPLASMOSIS 

DeSnItion.— An acute, subacute or chronic infection of man and certain animals 
by the fungus Hutoplasma eaptulatum, giving rise to three main clinical types of 
disease ; (i) the disseminated form, where the parasites invade the reticulo-endothelial 
cells in many parts of the body ; ^ii) the primary pulmonary form confined to the 
lungs and adjacent lymph-nodes ; (tii) a localised infection of the skin or the mucous 
membranes of the mouth, tongue or pharynx. 

Etiology.— The fungus exists in two forms : (i) a mycelial phase which is 
found when it is existing as a saprophyte or if it is cultured at a temperature of 
22° C. : (ii) a yeast-like phase which occurs when it is living as a parasite or if it is 
grotm On enriwed media at 37° C- Infection from natural sources is probably due 
to the mycelial phase, but it is the yeast-like phase that is parasitic and invades 
the tissue cells ; change from one form to the other readily occurs. 

The fungus has been isolated from the soil in many areas and some twenty species 
of animal have been found to harbour the parasite, the bulk of natural infections 
being found in dogs, cats and rats ; it has also been found in a high proportion of 
skuriks and opossums, but only sm^l numbers of these animals have been examined. 
Birds have not been found infected mth Hutoplasma, and seem to be highly resistant 
to it, though the fungus can be found in profusion in their dropping and in the litter 
of poults houses. A number of small epidemics have occurrea on farms in the 
United States, and amongst builders working in lofts where birds roost, caused 
probably by inhalation of infected dust The adoption of the deep-litter method of 
poultry farming in this county suggesu the possibility of similar outbreaks arising, 
particularly in the more humid western counties. Both sexes are susceptible at ^ 
ages, the highest incidence being either dvring the first year of life or an the later 
adult years. Amongst adults, males arc infected seven times as frequently as females. 

The chief portal of entry is thought to be the respiratory tract, but the dissemin- 
ated form may originate in some part of the gaslro-intestinal canal. Primary skin 
lesions also occur but they are uncommon. Special precautions seem necessary in 
laboratories, as already 41 cases of infection, with clinical illness, have been reported 
amongst laboratory workers who had been handling H. capsulatum. The incubation 
period is not known wth certainty but is thought usually to be from 4 to 6 weeks, 
with a range of from 2 weeks to 3 months. H. capsulatum Im a world-wide distribution 
altliough clinical cases occur somewhat sporadically outside North America. In 
Great Britain at least 15 cases have been diagnosed with certainty, but it is thought 
that in the majority the infection was acquired elsewhere. The principal endemic 
centre is in the United States of America, where the greatest incidence is found in 
an area extending from the Great Lakes to the Gulf of Mexico, in the valleys of 
Ohio, Missouri, Arkansas and Mississippi rivers. 

Pathology. — ^The fungus invades and multiplies \vithin the reticulo-endothelial 
cells and in the disseminated form it may be found throughout the body or confined 
to a single organ; the suprarenal glands often being the principal or only organ 
involved. In acute disseminated iiuections with a fatal termination, intra-cellular 
organisms may usually be found post mortem in stained sections’ of tissue from the 
lung, liver, spleen and suprarenal glands. The gastro-intestinal tract is often affected, 
and the bone marrow almost invariably. The organism produces greyish-white 
nodules, usually multiple, varying in diameter from 2 to 3 mm. up to several centi- 
metres. Extensive areas of necrosis may be found surrounded by granulomatous 
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tissue. Superficial or deep ulcers may be seen in the small or large intestine and 
nodules have been found in the submucosa and deeper layers of the intestinal u-all. 
Caseation of the suprarenal glands may cause almost total destruction of glandular 
tissue, and a recent review of 103 fatal cases of histoplasmosis revealed that 35 per 
cent, were found post mortem to have some damage to suprarenal glands. Infections 
commencing in the mouth, pharynx or bryiuc show localised necrotic ulcerations 
and enlargement of the regional lymph nodes. 

In the benign pulmonary infections multiple, small, discrete, fibrotlc nodules 
may be found in any part of the lungs, and early enlargement of the tracheo-bronchial 
and hilar lymphatic glands is usual. The centra! portions of the nodules become 
caseous and later calcuy : these residual lesions are often seen in a routine radiograph 
taken months or years after the infection occurred. When the lung Is involved in 
the disseminated form of the disease there is usually an extensive, bilateral, inter- 
stitial pneumonitis in the early stage of the illness with diffuse or localised areas of 
consoLdation. At times abscess formation occurs, which may be followed by cavita- 
tion. Where healing takes place, fibrosis with contraction often causes deformity of 
a section or lobe, and a clinical diagnosis of chronic tuberculosis or bronchiectasis is 
not an uncommon error; where it occurs near the lung roots it may be mistaken 
for a bronchogenic carcinoma. Occasionally the infection is confineci to the medi- 
astinal lymph nodes and a picture almost indistinguishable from Boeck's sarcoid or 
lymphoma is presented. 

Clinical Features. — (i) Disseminated histoplasmosis . — This may be an acute and 
rapidly fatal illness and this form is most common in infants, in the aged, or in those 
debilitated by tuberculosis or malignant disease. More commonly it runs a sub- 
acute course, the illness extending over many months, with a fatal termination in 
most Instances, although arrest of the disease and ultimate recovery have been 
recorded a number of times. 

There is no characteristic clinical picture. Common early features are debili^, 
loss of weight, low-grade fever, sweating, joint and muscle pains, abdominal dis- 
comfort and diarrhsa. Leucopeoia and progressive anemia are almost invariable 
and enlargement of the liver and spleen are usually found. Involvement of the 
suprarenal glands may destroy so much glandular tissue that Addison’s disease 
results, and histoplasmosis should alivays be excluded when such a diagnosis is 
made. If the infection spreads to the lung it will usually give rise to a pneumonitis, 
with an abrupt onset accompanied by fc\'er around 103® to 104® F,, but seldom any 
clinical features to distinguish it from a viral pneumonia. Symptoms may be limited 
to occasional chest pain and a dry unproductive cough. The physical signs are seldom 
of any diagnostic value. By contrast a radiograph shows an extensive bilateral inter- 
stitial pneumonitis, miliary or patchy, together tvith enlarged hilar lymph nodes. 
The acute stage lasts for 7 to 10 days, followed by gradual subsidence. The radio- 
graphic signs, however, do not reach their maximum for 2 weeks; after 6 weeks a 
fine nodular fibrosis may he seen, and after 3 months nothing abnormal may be 
detected. More often though, when recovery takes place, contraction follows the 
Gbrosis with marked deformity of the affected lung section. 

(il) Primary pulmonary histoplasmosis . — ^This form is very often asymptomatic ; it 
may cause mild catarrhal symptoms and malaise, and suggest influenza or bronchitis. 
Spontaneous recovery is the rule and the disease is seldom recognised before this 
has taken place. It may be months or years before the residual lesions are seen in a 
radiograph, as the examination is nearly always made either as a routine or for some 
other condition. 

Laboratory Findings. — The fungus may usually be found in the cytoplasm of 
the redculo-endothelial cells and in the macrophage cells, in the form of round or 
oval yeast-like bodies varying from 2ft to 4/t in diameter. Smears stained by Giemsa’s 
method show chromatin irregularly condensed within a refraetde capsule. The 
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organism is found most easily in smears obtained by sternal or splenic puncture but 
may also be seen in smears from the lesions, where these are accessible, and at times 
in the cytoplasm of the mononuclear blood cells. Very occasionally in heavy infec- 
tions a direct sputum smear will show the oiganism. 

Culture. — If the infection is scanty, culture will be necessary and this is the 
method for definitive diagnosis. Cultures should be made on enriched blood agar 
to which small quantities of penicillin and streptomycin have been added. Infected 
material such as blood, bone marrow or sputum should be rubbed over the culture 
medium, the plates then being closely sealed with “ cellophane ” tape. It is essential to 
incubate some of the plates at room temperature as at 37® C. only yeast-like bodies 
arc produced. At room temperature an abundant aerial mycelium is formed consisting 
of septate hyphae with numerous microa)nidia attached to their sides or growing on 
short lateral branches. In addition there are the rounded tuberculate chlamydosporcs 
which are characteristic of H. capiulatum and their presence makes diagnosis con- 
clusive. The material used for culture must be fresh and the cultures should be 
observed for 6 to 8 weeks before they may be considered negative. 

Hisioplasmtn Skin Reaction. — The htstoplasmin skin reaction develops within a 
few weeks of infection. 0*1 ml. of a 1 : 1000 dilution of standardised histoplasmin 
is injected intracutaneously. The reaction is read after 48 to 72 hours in the same 
tvay as for the tuberculin test. A positive reaction is found not only during the clinical 
stage of the disease but in many healthy persons living in endemic areas. As such 
reactors have an unusually high incidence of pulmonary calcification, it seems prob- 
able that a past infection with Hutoplasma has healed spontaneously without causing 
any recognisable illness. 

Complement Fixation Tett. — In acute infections, complement fixing bodies appear 
in the blood towards the end of the third week of the illness and increase during its 
course, gradually diminishing as recovery sets in. In chronic pulmonary infections 
they may persist at a high level for many years. The complement fixation test is a 
valuable aid to diagnosis and should be employed whenever infection by H. eaptulatum 
is suspected. The test may become negative in the terminal phase of the disseminated 
form of the disease but the fungus can then usually be identified readily by blood or 
bone marrow culture ; or by the examination of tissues obtained after biopsy has 
been performed. The antibodies produced cross with the antigens of other fungi, 
particularly coccidioides immilis and blasiomyces dermatitidis. These cross reactions 
do not, however, invalidate the complement fixation test as the litres of the homologous 
antigen are significantly higher. 

When biopsy is possible, sections of enlarged lymph nodes or of tissues from 
superficial lesions may show endothelial cells packed with H. capsulatum. Caution 
is necessary, however, when considering biopsy, since two recent case histories have 
revealed that shortly after a biopsy tvas performed, each patient having been previously 
in good health, generalised symptoms typical of the disseminated form of histo- 
plasmosis arose, followed by death a few months later. The diagnosis was confirmed 
post mortem and it appears possible that the organism was disseminated into the 
blood-stream when the biopsy was performed. 

Prognosis. — In the past histoplasmosis was often considered to be an almost 
invariably fatal disease. More recent knowledge indicates that the mortality is prob- 
ably extremely low, since it is considered reasonable to assume that a positive histo- 
plasmin skin test indicates past invasion of the tissues of some part of the body by the 
fungus, and such positive reactions have been obtained from several millions of persons 
in the United States. Such persons often have scattered calcified areas in the lungs 
such as are found after histoplasmosis. It is thought, therefore, that the majority of 
infections are overcome without any noticeable disturbance of health, or the disease 
passes unrecognised, as the illness is of short duration and spontaneous recovery ensues. 

^Vhere the diagnosis is made during the dinical ourse of the disease, it may be 
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said that in primary pulmonary histoplasmosis, recovery nearly always occurs spon* 
taneously and the pro^osis is excellent. Localised infections are more serious, and 
run a much more prolonged course. They usually progress by localised extension, 
and unless the disease is arrested they tend to be ultimately fatal. There arc, how- 
ever, a number of records where the disease has continued for many years without 
any serious disturbance of health to the persons affected. 

More than one-quarter of the fatal illnesses occur in infants under 1 year of age. 
In these, the disease is nearly ahvays in the disseminated form, and up to the present 
time it has been found that over two-thirds of all cases of disseminated histoplasmosis 
have a fatal termination. 

Treatment. — It is fortunate that the great majority of cases recover unaided, 
since despite favourable initial reports on a number of new compounds, there is not 
yet sufficient evidence to consider any of them curative. 

Most of the established antibiotics and sutphonamides have been tried and they 
have all been icported to be ineffective, although recent laboratory trials liave shown 
that several sulphonamide compounds do have a pronounced action on Histoplasma 
and are capable of overcoming infections in mice previously innoculated with lethal 
doses of H. capsulalum. Sulpnantlyl thiourea is by far the most active of the many 
compounds tested, possibly because, unlike most of the other sutphonamides, it is 
only partially inactivated fay p-aminobenroic add. The yeast phase of the fungus is 
far more sensitive to the drug than is the mycelial phase, and this may explain its 
efficacy in histoplasmosis in mice, which is usually a very acute and rapidly fatal 
infection. In the more chronic infections, common in humans, the mycelial phase 
of the fungus may predominate, making its eradication much more diffiemt. Further 
clinical trials of sulphonamidcs seem necessary. 

The use of corusone and related compounds should be avoided in histoplasmosis, 
as it has been found that the initial improvement that often occurs following their 
administration is temporary, and rapid extension of the disease often follows. 
When the suprarenal glands have sustained such severe damage that Addisonian crises 
occur, cortisone will be necessary to tide over the crisis, and to prevent their recurrence 
small maintenance doses together possibly with DOCA should be given. 

Ethyl vanillate received favourable reports when first used, but later trials failed 
to confirm its value. Stilbamidine, and more recently 2-hydfoxy-stilbamidine have 
been used, and they have appeared to have a favourable influence upon the course 
of the disease, although the response to their administration is somewhat uncertain. 

Two drugs still undergoing laboratory triab have given encouraging results, com- 
bining powerful anti-fungal properties with low toxicity for many different species of 
animu. One, nystatin (fungicidin), is an antibiotic which has been marketed under 
the trade name of Mycostatin. In laboratory animals it has proved to be highly 
effective in all forms of infection, whether fulminating, moderately acute or chronic, 
and the therapeutic doses have not been toxic. In contradistinction to sulphanilyl 
thiourea, nystatin is more active against the mycelial phase of H, capsulaium. If the 

E reliminary reports on these two drugs arc substantiated, treatment with a com- 
ination of the two may prove to be highly effective. 

The other drug, MRD-112 ^-diethylaminoethyl fencholate) also has marked 
anti-fungal properties combined with a low toxidty. In human infections it has been 
given by intravenous injection, commencing with a dose of 50 mg. daily, later increased 
to 150 mg. daily, the duration of treatment being 24 to 28 days. The higher dose 
may cause drowsiness at first, but clinical improvement has been apparent soon after 
the commencement of treatment, although radiographic studies have shown very 
little change in the lungs throughout this period. It should, however, be remembered 
that in cases wdth an acute pneumonitis, due to histoplasmosis, the radiographic signs 
in the lung do not usually reach their maximum for 2 to 3 weeks after the onset, 
although subsidence of the infection often commences after 7 to 10 days. 
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TOXOPLASMOSIS 

Definition. — An uncommon disease of man and animals, of world-wide distribu- 
tion, caused by a small protozoon. Toxoplasma gondii, which may be transmitted to 
the foetus in utero by an infected mother or acquired by some means as yet unlmown 
in childhood or in adult life. The majority of infections probably pass unnoticed 
but the parasite may give rise to a wide variety of symptoms and signs, of differing 
severity and variable duration, depending parriy upon the age of the person when 
infected, which tend to be so grouped that four mam clinical types of illness may be 
recognised. 

1. CosGENiTAi.. — ^Thisformischaracterisedbycncephalorayclitis, cerebral calcifica- 
tion, hydrocephalus and choroidoretimtis ; with symptoms either apparent at birth, or 
appearing soon aftei^rards. 

2. Acquired. — 

(i) Cerebrospinal — most frequent in children in whom the most typical mani- 
festations are those of an acute meningoencephalitis ; 

(ii) characterised by the enlargement of one or more groups of 
IjTnphatic glands, with at times fever of several weeks’ duration and marked 
constitutional disturbance ; 

(fi'O Exanikematous-^the form most frequently found in adults, presenting as an 
acute febrile illness with a widespread maculo-papular rash, a diffuse inter- 
stitial pneumonitis, myocarditis and at times meningoencephalitis ; 

(ib) Lotenl— where infection by T. gondii gives rise to no symptoms or signs of 
the disease, and diagnosis can only be made by means of laboratory tests. 
Latent infections are found only in adults, and are probably always acquired 
after the age of childhood. 

/Etiology.— The causal organism was first discovered in 1908, in a small North 
African rodent, the gondi {etenodaetylus gundi), and it was named Toxoplasma gondii 
Nicolle and Manceaux. It was thought to be a protozoon and was classified as one 
of the sporozoa, but there is still much doubt about its true position. Although 
many species have since been described, T. gondii is considered the only species 
occurring in man and animals, all other forms described being considered strains of 
a single species, since both morphologically and immunologii^ly they all appear to 
be identical. 

T. gondii is an intracellular parasite found usually in the endothelial cells, the 
mononudear leucocytes or the tissue cells. Free living forms may also be found 
in the tissue fluids of the host. In this free extracellular form, the parasite is a 
slender cresrent-shaped organism, with one end rounded and the other pointed, 
measuring from 4/* to 6/* in length, its breadth being around 2(t. Intracellular 
forms often lose the crescent shape, becoming pear-shaped, oval or rounded when 
they may readily be confused >vith Leishmanta. In dry films stained by Wright’s 
or Giemsa’s methods, the cytoplasm is blue, the granular nudeus, which is smgle 
and ais about one-quarter of the cell, stains a reddish purple and will be seen near 
the rounded extremity, whilst towards the pointed end there is a small deeply staining 
red granule, the paranudear body. The parasite multiplies by longitudinal fission 
within the endothelial and tissue cells of its host. With virulent strains these cells 
rupture early, releasing the parasites whidi then invade fresh cells, thus enabling the 
parasite to multiply extremely rapidly ; though, in the light of present knowledge, 
with doubtful benefit to itself, since it may result in an overwhelming and rapidly fata! 
iiffection of its host. With less virulent strains the cells often remain intact, allowing 
reproduction to continue until they become greatly distended by 80 or more parasites ; 



their nuclei are then extruded, and the hypertrophied, cyst-like structures that 
remain, packed with parasites, are known as pseudocysts. Within them the parasites 
seem to be in a resting or inactive stage, causing little tissue damage or cellular 
reaction, the cyst wall probably affording protection from any circulating antibodies, 
thereby enabling a chronic infection to become established. 

T. gondii can be cultivated in the laboratory if living tissue cells are used. It 
propagates most readily on the chorio-allantoic membrane of the developing chick 
embryo at 35® to 37® C. if protected from bacterial contamination and dehydration. 
The embryo usually dies between the seventh and tenth days. 

Epidemiology . — Toxoplasma gondii has been found in many species of mammals 
and birds, and also in certain reptiles. The first authenticated report of human 
infection was made in 1923, since when human infections have been recorded in many 
European countries, including Great Britain ; in the Middle East ; Ceylon ; North, 
Central and South America ; Australia and Hawaii. The incidence of toxoplasmosis 
in man is not known yet, but subclinical infections are probably much more frequent 
than it is generally realised. Recent surveys using serological tests have shown that 
positive reactions, suggesting a past infection, may be given by from 10 to 50 per 
cent, of the adult population in many areas. Such figures should, however, be treated 
with caution, since doubt has been cast on the validity of some of the tests used, it 
having been found that they are not specific for T. gondii. 

Very little is known about the transmission of the parasite to humans or of the 
source whence it originates, though it is thought to be conveyed from animal reservoirs 
by some means still awaiting disaivery. Rodents and dogs in particular are thought 
to be z possible source of infection. 

Neonatal infections appear to be conveyed transplacentally to the feetus from an 
infected mother, who almost invariably remains free from any symptoms of the 
disease herself. If the infection is acquired early in pregnancy by the motheri abortion 
will probably result, or if the pregnan^ continues the festus will be so eirteiuively 
damaged that it will be stillborn. lofection late in pregnancy may result in the 
infant being free from any signs of the disease at birth, and several weeks or even 2 or 
3 months may elapse before signs and symptoms appear. 'Later ofispring frtitn such 
mothers, with one possible exception, have never yet been bom with toxoplasmosis. 
It seems probable that if the mother became infected during the puerperium the 
disease rould be transmitted to the infant if it was breast-fed, as lactating laboratory 
mice have conveyed the parasile to their offspring in the milk. 

Laboratory workers handling Toxoplasma have several times acquired very 
severe or fatal infections, though by what means remains unknown. 

Direct case to case infection seems improbable, since laboratory animals have 
hardly ever been known to infect their cage-mates even in experimental conditions 
planned to achieve it. In the adult form of the disease with a diffuse pneumonitis, 
the parasites are often plentiful in the secretions in the small bronchioles, and in such 
ca&ts dcoplct infcctioa would seem a possvbiUty. 

Nearly all warm-blooded species of animals can be infected experimentally and 
the parasite has been transmitted in the laboratory : 

(i) by feeding to animals, either tissues containing it or food contaminated with 
flecks in which it is present ; 

(ii) by inoculation by almost any of the usual routes, intranasal, intravenous, 
intraperitoneal, intracerebral or subcutaneous ; 

liii) by direct penetration of closely shaved skin by the parasite ; 

(iv) by penetration of the mucous membrane of the vagina and the conjunctiva. 

Infection of animals by the alimentary route is not always easy as the gastric juice 
tends to kill the vegetative forms of Tomplasma. The pseudocysts are more resist^t 
and the feeding of tissues containing them has proved to be the easiest way of achieving 
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it. Neither is it ahvaj's easy to reproduce the disease in animals, and it has been 
found that if dogs are inoculated with the parasite, even with highly virulent strains, 
only the younger pups develop the acute form of the disease, the older dogs remaining 
quite free from all signs of infection. Recently dogs have been suggested as a probable 
source of human infection, as not only has acute toxoplasmosis ocoirred in the owners 
of dop harbouring T. gondii but neutralising antibodies have been demonstrated in 
the blood of more than one-third of the owners of dogs from whom the parasite has 
been recovered. Whatever significant may be attached to such findings, it should 
be remembered that as there is usually a very close association between dogs and their 
owners, it is equally probable that both could have been infected simultaneously, 
from the same source. 

Until the life cycle of T. gondii is known, it seems unlikely that the many problems 
concerning the epidemiology of toxoplasmosis will be solved. Of the many prevailing 
surmises on the mode of entry of the parasite into the human body, the majority of 
those who have studied the disease consider the three following routes the most 
probable : 

^il the gastro-intcstinal tract, following the ingestion of infected food ; 

^li) the respirator)* tract, by inhalation of droplets containing the parasite ; 

(jii) the skin and blood-stream, following the bite of an infected arthropod. 

It is not yet knowm whether the vegetative forms of Toxoplasma are as vulnerable 
to human gastric juice as they are to that of experimental animals ; nor is it known 
how resistant the pacudocysts are to storage, desiccation, cold or heat. Since they 
occur (juite frequently in the muscles of animals used as food, the eating of raw or 
insufficiently cooked meat would seem a likely source of infection. The pseudocysts 
have also been found in the ovaries of hens ; it is therefore possible that eggs could 
convey the infection. Recently toxoplasmosis has been recognised in cattle and the 
disease has been transmitted to calves, both congenitally and in the milk. In nearly 
all rural areas in Great Britain unpasteurised milk is the only form available, and this 
could well provide another source of infection should the disease become common in 
cattle. 

It has already been mentioned that Toxoplasma are present in the bronchioles and 
probably in the sputum of human cases of toxoplasmosis with pneumonitis, and this 
IS true of domestic animals with clinical evidence of the disease. Moreover, respiratory 
symptoms are a much more prominent feature of the disease in most animals than 
they are in man, and thus those looking after such sick animals might well become 
infected by the inhalation of infected droplets, and also possibly through the con- 
junctiva, since animals have been infected by this route. 

Apart from the bites of infected insects, infection via the skin is also possible 
through the handling of infected tissues as it is known that Toxoplasma can penetrate 
closely shaved skin and it is therefore not improbable that some human infections 
may be caused by the parasite entering through cracks and small abrasions in the 
skin. This would certainly explain the increased proportion of positive serological 
reactions that has already been observed, in veterinary surgeons, slaughterhouse 
workers and in particular in those handling rabbits. 

Pathology. — Following infection, the parasites are distributed throughout the 
body by the blood-stream and become established in the cells of the reticulo-endothelial 
system, and sdso in the parenchymal cells. Localisation occurs in many organs, 
more often in the brain, lung, liver or spleen, parasites often being foimd also in 
the kidney, suprarenal glands, bone marrow and l}rmph nodes. Muscle fibres are 
also invaded, in particular those of the heart, as well as the skeletal muscles. They 
may also be found within phagocytic cells and living free in the intracellular fiuids of 
the affected organs. 

The typical lesions are small focal areas of necrosis surrounded by a zone of 
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inflammation containing lymphoMcs, mononuclear and plasma cells. Hypertrophied 
cells distended with parasites, ttie so-called pseudocysts, arc often seen. Serous 
exudates are commonly found in the various body cavities. 

In congenital cases lesions predominate in the brain, spinal cord, retina and 
choroid. Inflammation often extends to the ependyma, causing ventricular block 
and hydrocephalus. As well as the epical necrotic fod, minute granulomata are 
also found in the brain, which calcify if the affected infant survives long enough. 
The lesions in the central nervous system are not very marked, and often sections 
must be searched with the greatest diligence before they are seen. 

In the acquired adult Sections, which usually pass unnoticed, the lesions are 
often found accidentally. Rarely there is a widespread dissemination of the parasite 
with lesions throughout the body, though more often the predominant feature is an 
interstitial pneumonitis with thi^ening of the alveolar w*all$, and inflltrations of 
giant and plasma cells. There may also be scattered areas of purulent bronchiolitis. 
Inflammatory and necrotic areas are also quite frequently found in the liver, spleen 
and heart muscle, and encephalitis has occurred in several adult cases, though it is 
seldom as predominant a leature as in congenital infections, or In the acquired 
infections of children. 

Clinical Features. — As knowledge of toxoplasmosis increases, and as more 
clinical reports become available, so does it appear that the sharply demarcated 
cUnical syndtomw that were described in the earlier accounts of the disease, do not 
in reality exist ; apart from the fairly clear-cut distinction between congenital and 
acquired infections. 

Whilst it is still true that there is a preponderance of certain clinical features in 
children suffering from toxoplasmosis, with others appearing with greater frequency 
in adults, there no longer seem to be any clinical manifestations of acquired toxo- 
plasmosis that are sufHciently exclusive to one or other age group, to justi^ the old 
subdivision into acquired intections^in children ; and acquired infections m adults. 

1. CONGENITAL TOXOPLASMOSIS 

Acute infections with widespread dissemination of the parasites and necrotic 
lesions in many organs, in particular the lungs, the heart, liver, spleen, kidney, supra- 
renal glands and lymphatic glands have b«n described, but occur very infrequently 
in congenital toxoplasmosis. Subacute infection b the common form, with pre- 
dominating neurological symptoms which may be noted at birth or shortly afterwards. 
If the fectus is infected very early in pregnancy, the disease will reach an advanced 
stage in ufero, and cases have been record^ where the pregnancy having continued to 
term was followed by an obstructed labour owing to the do’clopment of hydrocephalus 
in the fetus. 

In the typical subacute congenital iofection. the symptoms and signs may be 
subdivided into : 

(i) those due to the presence of parasites within the body ; these may be called 
primary symptoms and signs ; 

(ii) those secondary to the principal lesions caused by the parasite, namely 
encephalomyelitis and choroidoretinitis. 

The common primary signs are fever, with a fluctuating temperature which may at 
times be subnormal ; jaundice, which has been described in about one-third of all 
congenital cases ; purpura, which occurs infrequently, and a maculo-papular rash, 
which is extremtly rare. Anaemia and leucoigrtosis, with an absolute increase in 
monocytes and lymphocytes, are found in about one-half of all cases, and the liver 
and spleen arc not infrequently enlarged. 
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The signs secondaiy to encephalomyelitis most frequently found arc muscular 
twitchings and convulsions ; stiffness of the neck, paraplegia, respiratory weakness 
and cyanosis, which at times may be due to an interstitial pneumom'tis ; vomiting 
and diarrhcea. Hydrocephalus develops in the majority of infected infants and rapid 
enlargement of the head may occur. At times when there is early and extensive 
cerebral damage microcephaly may be found. The cerebral lesions become calcified 
if the infant survives long enough and may later give rise to Jacksonian convulsions, 
and the majority of infants who survive for a number of years are nearly always 
mentally deficient. 

The ocular findings most frequently include rm'crophthalmia, the small eyes being 
in striking contrast to the enlarged head ; nystagmus, which may result either from 
poor fixation due to choroidoretinids or from the lesions in the central nervous 
system; vitreous opacities and choroidoretinids. The lesions are nearly always 
bilateral and cause blindness or very severe impairment of vision in those infants 
who survive. The majority of infants, however, die within the first few weeks of life. 

2. ACQUIRED TOXOPLASMOSIS 

(j) Cerebrospinal . — In the earlier accounts of toxoplasmosis this form of the 
dbease Vfzs usually considered to he not only the invariable manifestadon of infection 
in children, but also to be confined solely to them. Mcningo-enccphalids has, in recent 
ywrs, been reported many drnes in adults with the disease, but it is seldom the 
midal feature of the attack, usually occurring as a complicadon of the exanthematous 
form towards the end of the first or second week of the illness, not infrequently after 
the acute stage has subsided and recovery app^rs to have commenced. 

The cerebrospinal form ts probably sdll found more frequently in children, in 
whom it tends to be the predominant feature of the illness. The onset is marked by 
fever, very severe headache, vomiting and delirium. Convulsions often occur a day 
or two later and the picture presented may suggest a brain tumour. Deafness is 
often found, and very occasionally choroidorednitis has been recorded, but it is not a 
constant feature as m the congenital I'nfecdons. The attacks are frequently severe 
and often rapidly fatal, with death following within a few days of the onset. Some 
infections run a more chronic course, but not necessarily with a more favourable 
outcome, since death may occur several weeks after the conunencement of the illness. 
Complete recovery is, however, by no means uncommon, without the development of 
any sequels, even when the attadt has been exceedingly severe. 

(ii) Lymphatic . — Some of the earlier accounts of toxoplasmosis mentioned that 
a generalised enlargement of lymphatic glands was occasionally obsen’ed, but it is 
only in recent years that the lymphatic form has been recognised as a clinical type 
that occurs without any of the other manifestations of the disease. It has been stated 
quite recently that probably the commonest manifestation of acquired toxoplasmosis 
in man yet known is a lymphadenitis resembling glandular fever. The total number 
of cases of this form of infection reported to date does not yet seem large enough to 
confirm the above statement. Although the lymphatic form is not usually described 
as occurring predominantly in children, nearly all the recorded cases have been 
found between the ages of S and 15 years. 

As with most infectious illnesses, there is a fairly wide range in the severity^ of 
the attack and there seems to be no practical adrantage in adopting the classification 
which divides this form into three main clinical groups since they do not appear to 
differ except in severity. 

A proportion of these cases have a sudden febrile onset, often with a rigor, and 
fatigue is a common premonitory' symptom ■triiich precedes the onset by several days. 
The fever usually rises rapidly to about 104* F. and is frequently accompanied by 
catarrhal symptoms, cough, headache and pain in the bacL At tiroes the throat is 
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sore and there may be abdominal discomfort and diarrhea. These symptoms and the 
fever nearly ahvaj-s precede the glandular enlargement and it may be a week or more 
before the entailed glands are first observed. The fever usually last for 2 to 3 weeks, 
occasionally for a few days only whilst it has at times, in adult infections, been pro- 
longed for 6 to 7 weeks, %vith a high Initial fever of about 105® F., slowly subsiding to 
about 102® F. some ten days from the onset, after whidi it may fluctuate bet^veen 100® 
F. and 101® F. for 2 to 3 weeks before slowly returning to normal. Although there 
are no complications, and recovery invariably follows, the febrile cases often require 
a prolonged convalescence, fatigue being a very prominent feature for 3 or 4 months 
following an attack. 

A la^e number of cases are afebrile and free from any simptoms apart from, at 
times, some initial tenderness in the region of the enlarged glands ; the general health 
remains unaffected by the infection. Others remain unaware even of the enlarged 
glands which are found during some routine examination. 

The characteristic feature of this form of to-xoplasmosis whatever degree of 
severity it may assume, is enlargement of one or more groups of lymphatic glands. 
Those most frequently affected are the cervical, subocdpital, axillary and inguinal 
groups. A radiograph of the chest may also reveal enlargement of the hilar glands. 
Enlargement of the cervical glands ts fairly constant and they arc nearly always the 
first ^ands to become affected, other groups becoming enlarged after an interval of 
several days or even I to 2 weeks. The glands are usually firm, discrete and vary 
in size from that of a hazelnut to that of a walnut. They are usually painless, though 
there be some initial tenderness during the first week or two of uie illness. There 
is no infiammation of the skin overlying &e glands and suppuration does not occur. 

Another very characteristic feature of all cases whether febrile or afebrile is the 

a tence of the glandular enlargement; enlarged lymph nodes usually can be 
6 to 9 months after the onset of the attack. 

. («0 Exanthmatout.— Although many clinical forms ha\e been described in adults, 
the most typical is an acute febrile ilbess of sudden onset, sometimes marked by 
soon follow'ed by the appearance of a generalised maculo-papular rash whi^ is 
absent from the palms ot the hands and the soles of the feet, ar\d which closely re- 
sembles the rash of tj'phus or Rocky Ulountain spotted fever. There may be a 
disseminated miiasitis giving rise to severe aching pain in the muscles, or at times to 
myocarditis when the heart muscle is involved. The outstanding feature, however, 
is a diffuse. Interstitial pneumonitis resembling an atypical virus pneumonia, which 
frequently runs a rapid course with severe dyspnaa. cyanosis and respiratory failure. 
Enlargement of the liver and spleen will be found in a few cases and encephalitis has 
recently been a feature of several acute cases in adults. 

Diagnosis . — Clinical Diagnons . — Even presumptive evidence of Toxoplasma infec- 
tion is rarely obtainable on clinied findings alone, except in infants. A combination 
of convulsions, hydrocephalus or microcephaly, choroidoretinitis and calcified arep 
in the brain, seen in a radiograph, strongly suggests toxoplasmosis when found in 
infancy, and in older children a similar picture, together with blindness or serious 
impairment of vision and mental deficiency makes a similar diagnosis equally prob- 
able. In adults clinical diagnosis is extremely difficult and it is more likely to be 
considered under the differential diagnosis of an unidentified infection than as a 
probable diagnosis fay itself. 

Laboratory findings . — ^The usual routine laboratory investigations give little help 
in toxoplasmosis. (/) Blood . — ^Ansemia of moderate degree is usual, particularly in 
infants, though the hemoglobin is seldom less than 12-3 g. or the red cell count 
below 4 million. The leucocytes are usually slightly increased in numbers, from 
9000 to 12,000 being a common finding with a c»nsiderable increase in I)fmphocytes 
and monocytes in many cases, the increase in ownocj'tes being of lesser degree but 
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much more constant. In several proved cases eosinophils have been raised to from 
14 to 20 per cent, of the differential count. 

Cerebrospinal fluid . — ^This is often xanthochromic in cases with encephalo- 
myelitis. Protein : usually considerably increased, the increase being relatively 
greater than that of the cells ; Sugar : normal in amount or slightly decreased ; 
Cells : leucocytes are often present in large numbers, with a very considerable range, 
an average or usual figure being around 500 per c.mm., though counts of 60 and 
1600 are often recorded ; erythrocytes are usually present but in lesser numbers. 

Definitive Diagnosis . — ^The definitive diagnosis of toxoplasmosis by the direct 
isolation of T. gondii from the patient, is frequently not possible and therefore in- 
direct methods are also employed, and provided that a full range of investigations 
is carried out, with consistent findings, a diagnosis of toxoplasmosis may still be 
established wth reasonable certainty. 

(t) Morphological Identification of Toxoplasma . — During the acute stage of the 
infection the parasite may sometimes be found in stained smears of bone marrow, 
in material obtained by splenic puncture or in the centrifuged deposits of exudates, 
cerebrospinal and ventricular fluids. Fresh cover-slip preparations should also be 
examined. Smears should likewise be made from a portion of any tissues removed 
at biopsy or autopsy, and these should be stained with Giemsa ; the other portions 
should be fixed, and thin sections made, which should be stained with hematoxylin 
and eosin, and then very carefully examined with an oil immersion lens. The para- 
sites in the pseudocyst /orm are those most easily recognised after a little experience. 

(tY) Biological Identification of roxop/onna.— Material obtained from a suspected 
case of toxoplasmosis should be inoculated into laboratory animals, which must be 
free from naturally occurring infection in themselves. Mice, hamsters and guinea 
pigs are the most satisfactory animals, and at least six mice and two guinea pigs must 
be used before any reliance can be placed on the test. Similar material to that used 
for making stained smears should be injected intracerebrally into the mice and intra- 
peritoneally into the guinea pigs. The animals should be watched for signs of illness ; 
if after a month all have remained well, passage to another group of animals should 
be undertaken by the inoculation of tissues from one-half of the first group. Where 
illness develops, exudates should be carefully examined, and if Toxoplasma are not 
found, part of these fluids should be inoculated into other animals. Smears should 
be made, and carefully examined, from the brain, lung, liver, spleen and the peritoneal 
lining of any animals that die. The parasite may be found after the primary inocula- 
tion and it is frequently isolated after the first passage. For practical purposes not 
more than three passages should be performed since it is quite exceptional for the 
parasite to be recovered if the first three passages have proved to be fruitless. 

Direct demonstration of the parasites has oidy been possible in about one-half 
of the total number of human cases so far described. 

Indirect Methods of Diagnosis . — (») Complement-Fixation Test . — ^An antigen derived 
from chick-embryo cultures should be employed and the test serum should be exam- 
ined within 24 hours of t^ing the blood, as complement-fixing activity may develop 
spontaneously after a longer period. Complement-fixing antibodies develop 3 to 4 
^\eeks after infection occurs and may persist for several years in fairly high litre, 
although they often disappear during convalescence. Some 10 per cent, of healthy 
adults give a positive result with this test but a litre of over 1 : 8 suggests a recent 
infection. 

{it) Neutralising-Antibody Test . — Infection with T. gondii leads to the formation 
of antibodies in the blood which may persist for many years after recovery. They 
may be demonstrated by their ability to prevent infection of the chick-embryo with 
Toxoplasma, or the development of skin reactions in the rabbit. Although all human 
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sera produce an erythejna with cedema of the r^bit’s skin within 24 hours of injection, 
this usually fades after 4 days. If, however, any Toxoplasma are present and are not 
neutralised by antibody, a typical lesion will develop around the site of the injection 
after 3 or 4 days, becoming fully developed about the eighth day. The test Is per- 
formed by injecting intracutaneously mixtures of the patient's scrum with living 
Toxoplasma, obtained from cultures, in a shaved area on the back of a rabbit. Several 
dilutions of the Toxoplasma suspension are made In order to obtain the neutralising 
titre of the serum. This test is not very reliable and it should not be used unless 
tests ate also peifottned. 

(m) Toxoplasmin Test . — The toxoplasmin is prepared from a special strain 

of Toxoplasma which are lulled by irradiation from a germicidal electric l^p. Intra- 
dermal injections of suitable dilutions of toxoplasmin and a control antigen are made 
in the skin of the patient, and the area is observed after 48 and 72 hours. A positive 
reaction, indicating infection by Toxoplasma, consists of an area of erythema and 
induration exceeding 10 mm., present after 48 hours, wdlh an absence of reaction 
in the area of the control. The test is more reliable than the neutralising antibody 
test, but, like the former, it does not indicate the state of activi^ of the disease, 
positive reactions being given by from 10 to 20 per cent, of apparently healthy people. 

(tv) Methylene Blue Dye Test . — If films, made from a suspension of parasites 
and normal serum, are stamed with alkaline methylene blue, the parasites will appear 
as rounded, deeply stained bodies ; if, however, the serum contains specific antilrodies 
together with an " accessory factor ”, some modification takes place in the cytoplasm 
of ^e parasite so that they no longer accept the stain. Until quite recently great 
reliance was placed on this test, but it is now known that it is by no means spediic 
for Toxoplama, a positive result being obtained also with Soreoeystis, Trichomonas 
vaginalis and Trypanosoma letoisi and probably other parasites. These findings do 
not necessarily invalidate the dye test; though the interpretation of the test when 
low titres are obtained is not easy. It is prooably wise to insist that for a diagnosis 
of active toxoplasmosis to be justifiable, not only must the dye test and the 
complement fixation tests be positive, but their respective titres should be not less 
thii 1 : 128 and 1:8. In practice it will be found that the complement fixation 
test is nearly ahvays positive with a dye test titre of 1 : 128. 

Differential Diagnosis . — (0 In infants. \Vhen jaundice is present and the liver 
and spleen are enlarged, it must be dbtinguished from erythroblastosis fcetalU. 
Birth injury, bacterial meningitis, fcctal infection with many viral diseases may also 
present somewhat similar features. 

(it) In older children, with neurological abnormalities present it must be distin- 
guished from tuberculous sclerosis ; cerebral angiomatosis ; also from brain tumours. 

(Hi) In adults with acute infections, ^hus. Rocky Mountain spotted fever and 
atypical pneumonia arc the most likely causes of confusion. Toxoplasmosis should 
also be considered when myocardial disease is found where the cause remains un- 
explained. Pseudocysts occur frequently in the skeletal muscles and have at times 
been mistaken for sarcosporidia. 

(tv) The lymphatic form will almost certainly be mistaken for glandubr fever 
in the majority of cases, and it seems highly probable that if this form of toxoplasmosis 
is much more common than is generally revised, many of the clinical diagnoses ” 
of glandular fever where the blood picture is atypical and the Paul-Bunnell test 
negative, may in fact be toxoplasmosis, since of the total number of such cases in any 
year, a very small proportion indeed will even arouse a suspicion of toxoplasmosis. 
It is certainly true that in many an outbreak of fever accompanied by glandular en- 
largement, giving a clinical picture that su^ests glandular fever, laboratory confirma- 
tion may be obtained for only some 10 to 20 per cent. Enlarged glands may fre- 
quently be present in such cases 5 to 6 months later. 



TOXOPLASMOSIS 


xiit 

The persistence of the glandular enlargement may also at times arouse suspicion 
of Hodgkin’s disease. 

Prognosis. — ^The l^phatic form of toxoplasmosis runs a benign course, recovery 
being ajmarently invariable, and the prognosis is therefore excellent. Of the other 
forms of toxoplasmosis the great majority of recorded cases have ended fatally to 
date, but until the true incidence of the disease is known with accuracy, the case 
mortality will probably continue to be disproportionately high, since the majority 
of diagnoses will be amongst the most severe infections, with a large number obtained 
after post-mortem examination. Until a few years ago, recovery was the exception, 
but an increasing proportion of recoveries from the cVmicai forms of toxoplasmosis 
have more recently been recorded. 

The congenitally acquired infections usually have a fatal termination either within 
the first few months of life, or in early childhood with the few years of survival 
marred by greatly impaired vbion or blindness, and retarded mental development. 
Acute toxoplasmosis m children, marked by involvement of the central nervous 
sj^tem have usually had a fatal termination, though there have been several reports 
of complete recovery, nu sequel® being apparent. In adults a greater number of 
recoveries have been recorded, the outlook being more favourable when the respiratory 
symptoms predominate, even though the mortality with this form remains high. 
Encephalitis was considered unusual in adults a few years ago ; during the last 5 
years it has been a feature of a considerable proportion of the diagnosed infections 
m adults, with a fatal termination in about one-half. Laboratory infections have 
not been numerous but they have been exceptionally severe, nearly all of them being 
fatal. 

In recent years evidence based on serological tests has been accumulating, though 
the findings cannot be accepted without reserve, since, apart from many technl^ 
difficulties making the tests often unreliable, the dye test, which was considered the 
most satisfactory, has recently been shown to give positive reactions with a number 
of other protozoa. Despite these objections, it appears that in the latent or sub- 
clinic^ form toxoplasmosis is common, and that the clinically recognisable infections 
arc extremely rare. Thus it is probably true to say that whilst me case mortality 
from the disease toxoplasmosis remains very high, the mortality following infection 
by Toxoplasma is extremely low. 

Treatment. — It will be apparent from the remarks made under prognosis that 
no effective treatment has been available for toxoplasmosis in the past. Animal 
experiments have been made in which a very wide range of drugs have been tested, 
and whilst a number have had some effect, very few have encouraged clinical trials 
in human infections. 

Laboratory experiments have shown that several of the sulphonamide compounds 
are curative if the infection is not a heavy one and the drug is administered sewn 
after infection. By far the most active of these compounds is sulphapyrazine, which 
also possesses some antimalarial activity, and even when the dose is reduced to half 
that of the other sulphonamide compounds it is still much more effective. It may, 
however, have some toxic properties as it has not yet been made available commercially. 

Most of the broad-spectrum antibiotics hav-e given somewhat similar results. 
Of the newer ones, puromydn and tetracycline (Achromycin — Lcderlel have been 
extensively tested in the laboratory but neither of them are considered suffidently 
effective for any further trials. Further recent trials with chlortetracydine 
(Aureomydn) have shown that it will cure heavy infections in laboratory animals 
if very laige doses are used, but it is doubtful if such high dosage would be tolerated 
in human infections. 

Pyrimethamine (Daraprira), an antimalarial drug found to be suppressive in 
very small doses as well as an effective therapeutic agent, has very recently been 
reported to be curative in human toxoplasmosis. Published information is still 
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limited to a few reports, but it appears to be the most effective remedy at present 
available, particularly when combined with sulphadia 2 ine. The effect of this com- 
bination appears to be synergistic since it has been found to be six times greater than 
would be expected if it was purely additive. The best results are given by a combina- 
tion of 22 per cent, pyrimethamine to 78 per cent, sulphadiazine. The most effective 
doses of pyrimethamine are considerably higher than those normally used in practice, 
the lower dosage bein^; adopted on account of the risk of toxic effects. Treatment is 
usually commenced with a small dose of 25 ing. daily which is increased after 3 or 
4 days to 50 mg. daily. Treatment is usually continued for 10 to 14 days, the total 
dosage of pyrimethamine being from 500 to 700 mg. In one series of 13 cases receiving 
this treatment, one patient was left with a psychosis, the cause being unknown ; 
complete recovery was recorded for the remainder. Pyrimethamine has also been 
tried in cases of uveitis where serolc^ical tests suggested toxoplasmosis to be a 
possible cause. The results so far have been rather indecisive but further trials are 
still in progress. 
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Abdomen, in acute peritonitis, 713. 
in chronic dysentery, IIS. 
in caHac disease, 619. 
in lead colic, 367. 
in ulcerative colitis, 635. 
retracted, in cerebrospinal fever, 56. 
Abdominal abscess, in peritonitis, 712. 713. 
714,719. 

allergic attacks, 710, 711. 
cramps in hyperparathyroidism, 502. 
discomfort in nervous dyspepsia, 568. 
distension in acute gastritis, 571. 
in acute intestinal obstruction, 652. 
in acute necrosis of pancreas, 703. 
in ascites, 721, 722. 
in bacillary dysentery, 114. 
in colitis, 633. 

in congenital diaphragmatic hernia, 1097. 
in congenital syphilis, 226. 
in megacolon, 647, 648. 
in pneumococcal peritonitis, 714. 
in pseudocyesis, 567. 
in rickets, 406. 

in tuberculous peritonitis, 719. 
in typhoid, 100, 102. 
miffatne, 711. 

rigidity in acute peritonitis, 713. 
in appendicitis, 655. 
in Henoch’s purpum, 775. 
in pyelitis, ll34. 

tenderness in scute eeritooitis, 713, 714. 
in appendicitis, 654. 
in diverticulitis, 644. 
in gastnc ulcer, 577. 
in leptospirosis icterohxmorrhagica, 239. 
in trench fever, 301. 

Abortifaciect uses of lead, 365. 

Abortion in cholera, 135. 
in malaria, 254. 
in measles, 149. 
in scarlet fever, 41. 
in smalJ-pox, 159. 
in typhoid, 102. 
in undulant fever, 126. 
syphilis as cause of, 225. 

Abortus fever, 125. 

Abscess, acunomycotic, 194, 195. 
amcebic, 2S0. 
appendicular, 656, 657. 
cerebral, 1405. 
chronic, mediastinal, 1091. 
cold. 1019. 
filanal, 327. 
haimatogenous, 1405. 
in scarlet fever, 40. 
in typhoid fever, 104. 

Ischio-rcctal, in pulmonary tuberculosis, 
1026. 

metapneumoiuc, 1002. 
metastatic, 1405. 


Abscess of brain, 1405. 
of lung, 1002. 
pennephnc, 1137. 
peritonsillar, 534. 

TCtro-pharyngea], 75, 539. 

Abscesses, as cause of acute peritonitis 
712. 

m glanders, 132. 
in pysmia, metastatic, 32. 
in suppurative pylephlebitis, 688. 
in typhoid, 99. 104. 
tniliary amabic, 276. 

Acantbocbeilonema perstans, 326. 
Acanthosis nigricans, 1307. 

Acanis, parasite in scabies, 1250. 
Accessory>sinus suppuration, 940. 
Accommodation, paralysis of, in diphtheria, 
1591. 

Acetarsol in syphilis, 216. 

toxic eitects of, 233. 

Acetylarsan in syphilis, 216. 
in tropical eosmophilia, 315. 
toxic effects of, 233. 

Acetyl-choline in relation to mysstheoJa 
gravis, 1604. 

Achalasia of the cardia, 543. 
of Oddi’s sphincter, 698. 
of the^haryngoHSsophageal spbioclefi 

Achlorhydria, 554, 555. 
as cause of diarrhcea, 554, 610. 
associated with gastric flatulence, 566. 
effect on central nervous system, 554. 

on hsmatopoiesis, 554. 
in atrophic gastritis, 574. 
in cancer ofstomach, 591. 
in cholecystitis and ^1-stones, 690. 
in chronic alcohoJism, 355. 
in diarriicea of phthisis, 639. 
in health. 554. 

in idiopathic hypochromic ameirua, 732. 
in pellagra, 473. 
in pernicious anasmis, 554, 736. 
m relation to bacterial activity, 557. 
in sprue, 624. 

in subacute combined degeneration, 1552. 
in svphilis of stomach, 589. 

Acbolia, 618. 

Acholuric jaundice, 741. 

Achondroplasia, 1182. 

Achromia parasitica, 1204. 

Achylia gastrica in pcnudoua anxmia, 734. 
Acidxmm, 418, 419. 

Acid-base balance, function of kidneys in. 
1108. 

Acidosis in methanol poisoning, 357. 
in urarmia, 1110. 
infantile renal, 618. 
renal, in bladroater fever, 261. 
Acid-sodium urate in urine, 1098. 
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Acidotic breathing, 1110. 

Ackcc poisoning, J50. 

Acne, agminata, 1245, 1285. 
bromides in relation to, 1238. 
coagtobata, 1282. 
excoriSe ties jeunes ftlles, 1284. 
in infancy, I2S4. 

in poisoning by chlorinated naphthalenes, 

keloid, 1282. 
keloidalis nuchas, 1311. 
necrotica, 1285. 
papular, 1282. 
punctata, 1232. 
pustular, 1282. 
rosacea, 1207. 
scrofulosorum, 1245. 
sycosis, 1282. 
urticata, 1255. 
varioliformis, 1285. 
vulgaris, 1232. 
white, 1/32. 

Acnitis, 1285. 

Acrocephalf, 1181. 

Acrocyanosis, 925, 1205. 

Acrodermatitis chronica atrophicans, 
1295. 

pustulosa cootioufl, 1273. 

Acrodynia. Infantile, 303. 

Acromegaly. 484. 

Aeropacby, 1171. 

Aeropanestbesla, 1581. 

Acrosclerosis, 935. 

A.CTJ1. Ste CortiCQtrophin. 

Actinic rays, dermatitis from, 1210. 
Actinomyces bovis, 194. 

eriseus, estraetion ot streptomycin from, 

10 . 

Israeli, 193, 194. 
sensitivity to penicillin, 7. 

Actinomycosis, 193. 
of brain, 195. 
of intestines, 194. 
of jaw, 194. 
of lungs, 195, 1038. 
of pleura, 195, 1085. 
ofakm, 195, 1240. 

Acupuncture in heart failure, 816. 
Adamantinoma of sella turcica, 1383. 
Adamsite, 376. 

Addison’s anxmia, 734. 
disease, 507. 

neurasthenia aceompanyir\g> 1644. 
suprarenal cortex in relation to, 50$. 
tuberculosis in relanon to, 507, 509, 1026. 
Adenitis in diancronl, 143. 
in glandular fever, 305. 
in lymphopathia venereum, 191. 
in rubella. 156, 157. 
in scarlet fever, 40, 42, 47. 
in trypanosomiasis, 271. 
in tsutaugamushi disease, 290. 
tuberculous, 1092. 

Adenoids, 536, 941. 

Adenoma, chromophobe, 1383. 
dumb-bell, 973. 
fcetal. 500. 
neutrophil, 1383. 


Adenoma of bronchus, 972. 
of kidney. 1144. 
of parathyroids, 501. 
of pituitary, 484, 1383. 
of suprarenal glwds, 512. 
sebaceum, I486. 

(Pringle), 1303. 
toxic, 495. 

Adhesions, pericardial, 833. 

{Mritoneal, 718, 

Adiposis dolorosa, 1166. 

mental symptoms of, 1644. 

Adiposity, 449. 

Adolescence, affective disorders in relation 
to, 1646. 

Adrenal cortical msuQlcicncy, 507. 
Adrenaline, 506. 

for toxic symptoms due to anphenitmine, 
230. 

hypenecretion of, in phsochromocytoma, 
518. 

in allergic conditions, 711. 
in asthma, 980. 
in complete heart block, 832. 
in Stokes-Adams syndrome, 832. 

Adrenals, See Suprarenal glands. 
Adreno-genital syndrome, 511. 

Adult rickets, 1176. 

A2des oegypti, 184, 189. 
slboplctus, 189. 
tcutellatis, 189. 

Atrobacter etoacs, in causation of respira- 
tory illness, 1016. 

Aerocele, 957. 

Aerodomaleia, 397. 

Aeroembolism of aviaton, 395. 

ASrogastrie bIoou6e, 549, 566. 

Aero-otitis media, 397. 

Aerophagy, 528, 530, 566, 630. 
cause of intestinal flatulence, 566. 
hysterical, 566. 
in chronic osophagcal ulcer, 549. 
r&cchanism of, 566. 

Aerosporin in whooping-cough, 142. 
AlTecuve disorder, 1645. 
alterations of metabolism in, 1648. 
drug abuse causing, 1647. 
suiade, risk of, 1630. 
toxaemia as cause of, 1647, 
types of, 1 645. 

Afibrinogeiucnda, congenital, 767. 
"After-damp,” 358. 

Agglutination test for dl^osis of cerebro- 
spinal fever, 55. 
of glandular fever, 306. 
of leptospirosis icterohiemorrhagica, 239. 
of parat^hoid fever, 112. 
of tularscmia, 131. 
of typhoid, 103. 
of typhus, 287, 291. 
of undulant feter, 126. 

Agglutinin, 3. 

Agglutinins and agglutinogens in relation to 
blood grouping, 727, 728. 

Agnosia, 1376. 1377. 

Agonadism, 520. 

Agranulocytic angina, 756. 
Agranulocytosis, 756. 
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At^ranulocytosis as a factor m infection, 2. 
in chloramphenicol therapy, 13. 
in tulphonamJde therapy, 26. 

Agraphia, pure, 1369. 

Ague, 24S. 

Ague-cako spleen, 249, 254. 

Air embolism, 854, 1446. 

Air swallowing, 528, 530, 566, 630. 

Alar collapse ornostnls in adenoids, 942. 
Alastrim, 163. 

Albers-Sch5nberg disease, 748. 

Albinism, 1203. 

of the lung, 993. 

Albright's syndrome, 502. 

Albuminuria, 1102. 
due to arsphenamine therapy, 230. 
due to bismuth therapy, 218. 
in diabetic glomerulosderosis, 1125. 
in diphtheria, 73. 
in er>iipelas. 35. 
innephHii*. 1116, 1121. 
in polycystic disease of the kidneys, 1146. 
in pyelonephritis, 1137. 
in tuberculosis, 87. 
in yellow fever, 186. 

Albumosuria, 1103. 

Alcohol as a cause of gastritis, 57]. 

in blood end urine dunne intosication. 353. 
in relation to arrhosis of liver, 674, 675. 
to gout, 445, 

in treatment of ackee poisoning, 351. 

of tummer ditrrhcea, 616. 
injections (n peripheral facial spasm. 1351. 

in trigeminal neuralgia, 1343. 
susceptibility to, 1637. 

Alcoholic coma, 354. 
delirium, scute, 1638. 
drinks in relation to gout, 355, 445. 
epilepsy, 1639. 

excess, in relation to necrosis of liver, 670. 

hallucinosis, acute, 1633. 

hepatosis, 672. 

mental disorders, 1637. 

neuritis, 1589. 

paranoia, 1639. 

poisoning, acute, 353, 354. 

effect of, on liver, 355. 
pseudo'parcsis, 356. 
pscudo>tabc8, 356. 
psychosis, Korsakoff's, 1590. 

Aicoholism, 353. 
acute, 353. 

as a cause of ccsophagitis, 548. 
chronic, 355, 1637. 
deleterious effects of, 355. 
delusional stales in, 1638. 
demoralisation in, 1637. 
in relation to insanity, 1637. 
pellagra, 472. 
pneumonia, 356. 

pulmonary tuberculosis. 355, 1029. 
tuberculosis, 356. 
typhoid, 102. 

medico-lcgal aspect of diagnosis of, 353. 
predisposing to lead poisoning, 364. 
prophylaxis of, 1639. 
symptoms of, 353, 354, 355. 
treatment of. 353, 355, 356. 


Aldehyde lest, Napier’s, for kala-azar, 267. 

Aleppo sore, 268. 

Aleukzmic leuksmia, 761, 763. 

Alimentary symptoms of pulmonary 
tuberculosis, 1024, 

Alkalsmia, 418, 419. 

Alkali reserve, 419. 

Alkaline tide m urine, 1098. 

Alkalis in chronic gastric and duodenal ulcer, 
582, 583. 

Alkaptonuria, 110$. 

Allergy, 5, 939. 
bacterial, 5. 

gastrorinlestinal, 710. 
manifestations of, 939. 
seasonal, 940. 

to inanimate foreign material, 5, 

Almonds, bitter, oil of, 389. 

Alopecia, androgenic, 1318. 
areata, 1317. 
cicatricial, 1319. 
congenital, 1317. 
diffusa, 1318. 
noo*cica(ricial, 1317. 
totalis, 1317. 
universalis, 1317. 

AIpbatocopherol, 456. 

Altitude sickness, 400. 
high, polycythsmia at, 750. 

Aiuminosis, 1015. 

AtveoIar>ectasIs, 997. 

Alzheimer's disease, 1630. 

Amaas, 163. 

Amanita muscaria, a poisonous funns, 346. 
pballoides, a poisonous fungus, 346. 

Amaurosis fugax, 1339. 
in cerebrospinal fever. 59. 

Amaurotic familial idiocy, 1482. 

Amblyomma smericanum, 293, 294. 
cajennense, 293, 294. 

Amblyopia after tryparsamide, 233. 
in quinine therapy, 256. 
malarial, 254. 

Amcnorrhcca in anorexia nervosa, 564. 
in Cushing’s syndrome. 517. 
in Grases’s disease, 493. 
in kala-azar, 266, 
in pulmonary tuberculosis, 1024. 
in Simmonds's disease, 437. 
in virilism, 511, 512. 

Amentia en Scfttlder’s disease, 1412, 

Amifoia, 1371. 

Amino-aciduria, 1107. 

Aminophyllinc in asthma, 980. 
in pulmonary tsdema, 989. 

Ammonia excretion in urine, 1099. 

Ammonium chloride to accelerate elimina* 
tion of lead, 370. 

Amnesia, verbal, 1370. 

Amnesic syndromes, 1627. 

Amcebiasis, 275-283. 
intestinal, 275. 

Amcebic abscess, 280. 
dysentery, 275. 
complications of, 277. 
in relation to hepatitiaand abscess, 279,282. 
hepatitis, 276, 279, 280. 

Amcebomas, colonic, 276. 



1692 

Ajnphetaraine in diabetes meUItus, 427. 
in narcolepsy, 1503. 
in obesity, 451. 

Amyl nitrite in anginal attacks, 840. 

JO glottic spasm, 954. 
in laryngismus stridulus, 947. 

Amyloid kidney, 1131. 
substance, 1131. 

Amyloidosis, 1300. 

Amyotonia congenita, 1599. 

Werdnig-HofTmann paralysis and, 1599. 

Amyotrophic lateral sclerosis, 1554. 

Amyotrophy, syphilitic, 1470. 

Aiuemia, 729-749. 

Addison’s, 734. 
aplastic, 738. 

after arsphenamme therapy, 232. 
aregenerative, 738. 

Cooley’s, 743. 
dysbscmopoietic, 731. 
erythroblastic, of Cooley, 743. 
febrile, 747. 
fish tapeworm, 735. 
haemolytic, acute, of Lederer, 747. 
chronic (Wpe Marchiafavt-Micheb), 744. 
congenital (type Cbauffard*Miobowskj), 

idiopathic acquired, 747. 
type Hayem-VVidal, 747. 
with recurrent hemoglobinuria, 744. 
hypochromic, familial, 743. 
idiopathic, 732. 
dysphagia >n, 543. 
in aeholurie jaundice, 741. 
in acute endocarditis, 887. 
in acute nephnus, 1113. 
in amabie dpentery, 276. 
in anilism, 392. 
in ankylostomuau. 332. 
in arseniuretted hydrogen poisoning, 375, 
730. 

in benzene poisoning, 388. 
in bisekwater fever, 261. 
in cancer of colon, 641. 
in cancer of stomach, 590. 
in chloramphenicol thenipy, 13. 
in chronic arsenical poisoning, 374. 
in chronic mercurial poisoning, 382. 
in cccliac disease, 619. 
in coliform bacillus infections, 96. 
in Hodgkin’s disease, 730, 790. 
in hook'Svorm infection, 332. 
in idiopathic steatorrheea, 620. 
in infective granulomata, 730, 
in intesunal stenosis, 735. 
in kal3*azar, 266, 730. 
in kwashiorkor, 481. 
in lead-poisoning, 367, 368, 730. 
in malaria. 251. 
in maUgnant disease, 730. 
in methyl chloride poisoning, 393. 
in multiple myeloma, 1185. 
in myztrdema, 497. 
in nephritis, 730. 
in nitrobenzene poboning, 390. 
in Oroya fever, 144. 
in peUagra, 473. 
in pemphigus vulgaris, 1288. 


Axusmifl In Plummer-Vinson syndrome, 542. 
in polyarteritLs nodosa, 932. 
in pregnancy, 749. 
to radiation sickness, 411, 412, 414. 
in rteumatic fever, 49, 7i0. 
in rheumatoid arthritis, 730, 1151. 
in rickets, 466. 
in scurvy, 462. 
to septlcannb, 31. 
in sprue, 621. 
in stestorThtaa, 735. 
in Still's dbease, 1164. 
in subacute bacterial endocarditis, 887. 
in subacute combined degeneration, 1551, 
1552. 

in sulphonamide therapy, 26, 730. 
in syphilis, 207, 730. 
in temporal arteritis, 933. 
m trinitrotoluene poboning, 390. 
in typhoid, 103, 730. 
in undutant fever, 125. 
in urvrnia, 1110. 
in X-ray workers, 410. 
iron deficiency of sdults, 732. 

of infants, 731. 
leueo-erylhroblastic, 747. 
macrocytic, nutritional, 475, 749. 
Mediterranean, 743. 
megaloblastic of Infancy, 73S» 
microcytic, familial, 743. 
myelopbthbic, 730. 747. 
nutritional macrocytic, 475, 749. 
in pregnancy, 749. 
hsemolj^lc. 476. 
of infants, nutritional, 731. 
of the new.bom, 745. 
of pregnancy, physiological, 749. 
of prematunri, 731. 
osteosclerotic, 747. 
papillctdemB m. 1386. 
pernicious, 734. 
achlorhydria m, 554, 736. 
associated with subacute combined de- 
generation of spinal cord, 1550, 
1551, 1552, 1554. 
mental disorders in, 1643. 
of pregnamw, 475, 749. 
physiological, of pregnancy, 749. 
pseudo-leuksemica infantum, 748. 
radlotoxica, 412. 
refractory, 733. 
secondary hypochromic, 729. 
aicklenreUed, 743. 
splenic, 7SI. 
target-cell, 743. 
tropical hsmolytic, 476. 
megalocytic, 475. 
non-luemolytic, 476. 

Ansmias, deficiency dyshsmopoietlc, 
731. 

tuemolytic, 740. 
acquired, 744. 
hereditary, 740. 
hypercbromic, 729. 
hypochromic, 729. 
macrocytic, 729. 
megalocytic, 729. 
microcytic, 729. 
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Anzmias, normocytic, 729. 
orthochromic, 729. 
secondary hypochromic, 729. 
symptomatic, 729. 

Anxsthesia in hysteria, 1671. 
in leprosy, 91. 
in syringomyelia, 1546. 

" sleeved jacket," 1546. 

Anakhre, 236. 

Anal ulcers, 607. 

Anamnestic reaction In ^hoid, 105. 

Anaphylactic condition in animals i^ested 
with warble larvas, 338. 
shock, leucocytes in, 755. 

Anaphylactoid symptoms in arsphenamine 
therapy, 230. 
in dracontiasis, 330. 

Anaphylaxis, 4, 5. 

after diphtheria antitoxin, 78. 
definition of, 4. 
desensitisation for, 4, 5. 
following insect bites and stings, 337. 
in relation to asthma, 978. 
treatment of, 5. 

Anastomotic ulcer, 671. 

“ Anchovy sauce ’• pus in amatbtc abscess, 
280, 281, 282. 

AneurloQ (vitamin Bj), 457. 
in beriberi, 471. 

Aneurysm, 929. 
aortic, 859. 

syphilis in relation to. 859. 
treatment of, 862. 
arterial, 929. 
arterio'vcoous, 929. 
atheroma and, 9 j 0. 
berry, 929, 1447. 
causes ct. 929, 930. 
cerebral, 1447. 
cirsoid, 929. 
confexutal, 929. 
false, 1435. 

in relation to cerebral thrombosis and 
hemorrhage, 1435. 
in tuberculous cavities, 1019. 
intracranial, 1447. 
mycotic, 886, 929. 

of abdominal aorta and branches, 859. 
of aorta, dissecting, 930. 

fusiform, 859, 930. 

^b^scf, iMJ. 
of internal carotid, 1447. 
pressure symptoms of, 859, 850. 
racemose, 1447. 
rupture of, 859, 860. 
syphilis and, 859, 929. 
traumatic, 929. 

Angina, agranulocytic, 756. 
cruris, 919. 

Heberden’s, 837. 

Ludwig’s, 538. 
membranous, 74. 
monocytic, 305. 
of effort, 837. 
pectoris, 837. 
aneurysm causing, 859. 
diagnosis of, 839. _ 

from atheroma of coronary arteries. 839. 


Angina i«ctorlsj in aortic incompetence. 

in aortic stenosis, 873. 
m hypochromic idiopathic ansmia, 732. 
in hypothvroidism, 902. 
in myocarditis, 890. 
in pernicious anxmla, 736. 
in phasochroffiocytoma, 518. 
in syphilitic aortitis, S59, 
pain of, 838. 
sites of, 837. 

prevention of attacks, 840. 
redux, 78. 

syphilis in relation to, 859. 
treatment of, 840. 

Vincent’s, 537. 

Angiocardiography, 805. 

in syphilitic aortitis, 860. 

Angiography, cerebral, 1390. 

in peripheral vascular disease, 919. 
Angiokeratoma, 1315. 

Angioma, cerebral, 1448. 

serpiglnosum (Hutchinson), 1260. 
Angiomyomata, 1313. 

Angio-neurodc oedema, aSTeetiiig larvax. 
944. 

Aniline derivatives causing enterogenous 
cyanosis, 751. 
poisoning, 392. 

AttilUm, 392. 

AnisocytosU, 727. 
in leukmnia, 759. 
m malaru, 249. 
tn pernicious ansmla, 736. 

Ankylosing spondylitis, 1160. 

Ankylosis of joints, fibrous, in hiemophilia 
768. 

of the spine, 768, 1160. 

Ackylostoma braxih'ense, 332, 1334. 
caninum, 332. 
duodenale, 332. 
malayanum, 332. 

Ankylostomiasis, 332. 

Anonychia, 1323, 

Anopbeline mosquitoes, 245, 247, 248. 
Anorexia, 553. 
in acute catarrhal gastrins, 571. 
in cancer of stomach, 590. 
in digitalis overdosage, 815. 
in pulmonary tuberculosis. 1021, 1024. 
as S&vasoswdr’a 487, 

nervosa, 564. 
in hysteria, 1671. 
pituitary disorders in, 1644. 

Anosmia, 1333. p58, 1364. 

m cadmium poisoning, 387. 

Anoxemia, 399. 
anoxic, 400. 
arterial, 399. 
mental effects of, 400. 
passive, 400. 
stagnant, 400. 
tolerance to, 400. 

Antabuse in the treatment of alcobousm, 
1640. 

Anthrax, 79. 

Antibiosis, definition of, 6. 

Antibiotics, 6-16. 
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Antibiotics, bacterial resistance to, acquired, 
15. 16. 

in combination, IS. 

sensitivity of principal pathogens to 12. 
Antibodies in bacterial infection, 3. 
Anticoagulant therapy in cardiac infarction, 
847. 

in cor pulmonale, 834. 
in thrombosis, 926. 

Antiformin in the detection of tubercle 
bacilli, 83 

Antihistatnine dm^s in acute coryza, 149. 
in allergic rhinitis, 940. 
in infantile eczema, 1222. 
in travel sickness, 403. 
in urticaria, 1256, 1257. 

Antimony in American dermal leishmaniasis. 
268. 

in hlariasis 328. 
in kala^azar, 267, 268. 
tartrate in schistosomiasis, 321. 

Antisera of therapeutic value, 3, 4. 
Aniispasmodics m asthma, 980, 

in chronic gastnc and duodenal ulcer, SS2. 
Antitetaous serum, 82, 83, 84. 

AntUozio, diphtheria, dosage of, 77. 
in botulism, 124. 
production of, in body 4. 
tetanus, 83, 84. 

Aa(ltoxlnz,4 

and active immunisation, 4. 
methods nf preparation, 4. 

Antlveneoe against acoraioa stings, 340. 

in snake poisoning, 342. 

Antrum, maxillary, suppuration io, 940. 
Anuria, causes of, 1102. 

in arsemuretted hydrogen poisoning, 375. 
in baciltsry dysentery, 114 
in blackwater fever. 261, 262. 
in leptospirosis tcterohsmorrhsgica, 240. 
in renal csleulus, 1141. 
in sulphonamide therapy, 26. 
in leliow fever, 187. 
traumatic, 112!v- 
Anus, pruritus of, 1191. 

m enterobiasis, 335. 

Anxiety in cardiac neurosu, 904, 
states, 1651, 1677. 

sexual factors in causation of, 1647. 
visceral symptoms of, 568. 

Aorta, abdom'nal, and its branches, aneurysm 
of 859. 

ascending arch of, aneurysm of, 859. 

cosrcfalion of, 895. 

descending aridi of, aneurysm of, 860. 

dissecting aneurysm of, 930. 

over-nding, in Eisenmenger’a complex, 900. 

in raUot's tetralogy, 897. 
radiography in diseases of, 804. 
syphilis of, 858. 
transposition of, 899. 
transverse arch of, aneurysm of, 859, 

Aortic aneurysm, 859. 
incompetence, 874. 

in coarctation of aorta, 895. 
in sj-philitic aortitis, 859. 
murmur in. 875. 
stenosis, 872, 


Aortic stenosis, calcific, heart block to, 830. 
congenital, 872, 895, 
raurtnur tn, 873. 
pulse of, 873. 
with incompetence. 876. 
valves, bicuspid, 894. 
valvulitis, 889. 

AortlHs^ syphilitic, 853. 
radiography in, 860. 

Aperients^ abuse of, cITecta of, 609, 631. 

in constipation, 608. 

Aphasia, 1367. 

anatomical considerations, 1368. 
estimation of testamentary capacity in, 1372, 
in encephalitis lethargies, 1417. 
in lesions of temporal fobes, 1360. 
jargon, 1360. 1369, 1370. 
method of examination in, 1370. 
motor. 1369, 1376. 
physiological considerations, 1369. 
pure, 1368. 
verbal, 1376. 

Apbsiaic attacks in mimine, 1509. 
Aphonia, functional, 952. 
hystencal. 1672. 
in benben, 469, 470, 
in lanmgeal tuberculosis, 1020, 
in oedematous laryngitis, 9+4. 

Aphtha epizDOtJea, 182. 

Aphthous stomatitis, 526. 
after bismuth therapy, 217. 
ulcers m sprue, 624. 

Apical infection, 529. 

Aplastic Bnsmia, 738. 

ApoeumatosU, 992. 

Apocrine epitfaeliomata, 1309, 

Apoplectic chorea , 1362, 1519. 

syodrome, the, 1449. 

Apoplexy, causes of, 143S. 
cerebellar, 1440. 

determination of aide of leaion in, 1433, 
1439. 

differential diagnosis of. 1441. 
haemorrhage as cause ol, 1436, 1437. 
pontine, 1438. 
pulmonary, 989, 990. 
thrombovis as cause of, 1436, 1437. 
Appendicitis, 653. 
acute, 654. 
catarrhal, 654. 
recurrent subacute, 658. 
tendency to recurrence m 657. 
Appendicular coocrelioa, 654, 

Appeodiz. abscess formanon m, 654, 6S6, 
657. 

infections of, in relation to pentoneum, 654, 
656. 


perfonitioti of, 654, 656, 
situation of, as affecting symptoms of 
appendicitis, 655. 

Appetite, voracious, in exophthalmic goitre, 
492. 

Apple^jelly nodules of lupus, 1241. 

of sarcoidosis, 1246. 

Apraxia, 1376. 

Arachnoiditis, 1537. 

Aran-Duchenne type of paralysis, 1594. 
Argemope poisoning, 348. 



Argyll Robertson pupil, 1343. 
in tabes, 1462, 1464. 

Ariboflavlnosis, 45S 

Arrhytbmia, cardiac, 819. 
sinus, 821 

Arsenic acid, uses of, 373. 
in food, 373. 
lethal dose of, 374. 

Arsenical neuritis, 374, 1590. 
poisoning, 372. 
acute, 374. 
chronic, 374. 

preparations in treatment of disseminated 
sclerosis, 1477. 
in pinta, 1334. 
in syphilis, 212. 
in tropical eosinophilia, 315. 
pentavalent, in treatment of srphilis. 
21S. 

trivalent in treatment of syphilis, 213. 
in treatment of yaws, 235. 

Arsenious sulphide, 373. 

Arseniuretted hydrogen, 373. 
poisoning by, 375. 

Arsine poisoning, 376. 

Arsphenamine preparations, 213. 
administration of, 214. 
cootra'indicadona to, 215. 
dosage of, 214. 
effect of, on lirer, 231, 232. 
to rat-bite ferer, 245. 
in relapsing fever, 244. 
in ayuhilis, 213. 

jaundice following use of, 231, 232. 
precautions necessary in use of, 215. 
toxic effects of, 229. 

Arterial blood-pressure, 907. 
degeneration, 906. 

^egeaeratloos slJsed to itheroau, 919. 
disease, classifieation of, 906. 

high blood-pressure in, 909. 
embolism, 925. 
spasm in electrical injuries, 404. 
thrombosis, 925, 1435, 1443. 
cerebral syphilitic, 1435. 

Arteries, diseases of the, 906. 
pipe stem In atheroma, 836. 
pulmonary. See Pulmonary artery, 
silver-wire, 910. 

Arteriolar resistance, 1109. 

Arteriosclerosis, peripheral, 919. 

Arterio-venous aneurysm, 929. 

Arteritis of aorta, syphilitic, 858. 
temporal, 932. 

Artery of hsemorrhage, the, 1437. 

Arthritis (and pseudo-arthxids), 115CV-1I65. 
acute suppurative, 1155. 
atrophic, 1150. 
deformans, 1157. 
dysenteric, 11S6. 
from focal sepsis, 1150, 1153. 
gonococcal, 67, 1154. 

di^erentiated from rheumatic fever, 52. 
gouty, 444. 
hypertrophic, 1157. 

In abacterial urethritis, 311. 
in acute specific fevers, 1155. 
in badllary dysentery, 116. 
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Arthritis {and pseudo-arthritis) in bums. 

in cerebrospinal fever, 59, 64. 
in dengue, 190. 
in furunculosis, IISS. 
in gODorrheea, 67. 
in hsmophilia, 768. 
in infected varicosities, 1155. 
in measles, 152. 
in meningitis, 1155. 
m mumps, 176. 
in osteomyelitis, 1155. 
in pneumonia. 1053, 1155. 
in purpura, 774. 
in pyelitis, 1155. 
in rheumatic fever, 48. 

in children, 51. 
in scarlet fever, 43, 1155. 
in septic endocarditis, 1155. 
in small-pox, 164. 
in tonsillitis, 1155. 

in typhoid and paratyphoid fevers, 105, 

in ulcerative colitis, 1156, 
in undulant fever, 1156. 
infective, 1154. 
meningococcal 1155. 
menopausal. 1159, 1166. 

“mixed,” 1150. 
of the spine, 1160. 
pneumoccccal, 1155. 
pseudo-, 1165. 
rheumatoid, 1150. 
blood eedimeautioa rate in, 1151. 
diet in, 1152. 
focal sepsis in, 1150, 1153. 
in children, 1163. 

order of infection of joints in, 1151. 
prrgnancy in rriarion to, 1153. 
suppurative, acute, IISS. 
tuberculous, 1156. 
types of 1150. 
vertebral, 1160, 

Arthroplasty in osteo-aithritis, 1160. 

Arthropods, injurious, diseases due to, 336- 
340. 

Artificial respiration in carbon monoxide 
poisoning, 360. 
in electrical injuries, 406. 
respirators, 1432, 1433. 

Asbestos bodies, 1012. 

Asbestosis, 1012. 

Ascariasis, 334. 

Ascaris lumbricoides, 334. 

Ascending paralysis, scute, 1594. 

AscbolTs nodes in rheumatic fever, 43. 

Ascites, 721. 
causes of, 723. 
chylous, 686, 787, 928. 
in cancer of liver, 686. 
in dnhosis of Uver, 677. 
in cancer of gall-bladder, 699. 
in cancer of liver, 685, 686. 
in chronic peritonitis, 717, 882. 
in rirrhosis of liver, 677. 
in congestion of liver, 666. 
in heart faUure, 811.^ ^ 
in mabgnant peritonitis, 721. 
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Ascites In myeloid leukemia, 759. 
in portal (hrombosla, 688. 
in tuberculous pentonitis, 7l9. 

Ascorbic acid (Vitamin C), 461 
in cceliac disease, 620. 
in scurvy, 463, 464. 
in Vincent’s anpna, S38. 

Ashkabad sore, 263. 

Aspergillosis, 196. 
pulmonary, 1039. 

Aspergillus fumigalus, 196, 1039. 

cidulans, 1039. 

Aspirin, idiosyncrasy to, 569. 

Assmann’s focus, 1018. 

Astereognosis in lesions of parietal lobe, 
1359. 

in subacute combined degeneration, 1552. 
Astbenia, neurocirculatory, 904. 

Astbeoic habitus in schizophrenia, 1657. 
Asthma, 977-9S2. 
adenoids in relation to, 977. 
after influenza, 180, 
allergic. 978. 

anaphylaxis in relation to, 972. 
aura in, 978. 
bronchia], 979. 

ui polyarteritis nodosa, 931. 
cardiac, 979. 

in mitral stenosis, 866. 
coal miners*, 1012. 
cotton card room, 1015. 
emphysema in relation to, 9S0. 

S lnders*, 1015. 

y. 979. 

•bay fever^prurigo syndrome, 1 195. 
ovarian disturbance in, 978. 
pseudo, in hypoparathyroidism, 504. 
Koal, 979, nil. 
strippers’, 1015. 
tropical eosinophilic, 313. 
urzmic, 979. 
sveek-end, 978, 

Asthmatic aura, 978. 

paroxysm, 978 
Astrocytoma, 1381. 

Ataxia, cerebellar, 1363. 
congenital cerebellar, 1488. 

Friedreich's, 1479. 
hereditary, i479. 
in barbiturate poisoning, 360. 
in carbon monoxide poisoning, 359. 
in cerebellar apoplexy, 1440, 
in cerebral dipleg, 1488. 
in neuritis, 1591. 

in methyl mercurj poisoning, 383. 
in tabes. 1462. 1463. 

treatment of, 1467, 

Intrapsychie, 1659. 
locornotor, 1461. 
sensory, 1591. 

spastic, in cerebrospinal fever, 59. 

Ataxic dysarthria, 1373. 

Atelectasis, 992. 

Atheroma, 919. 
generalised cerebral, 1443. 
in diabetes mellitus, 902, 
in relation to cerebral thrombosis and 
hstnoi^age, 1435. 


Atheroma of coronary arteries, 834, 835. 
Atheromatous plaques, 909. 

Athetosis, congenital bilateral, 1488. 
in lesion of optic thalamus, 1361, 
in pellagra, 474. 

Athlete's foot, 1236. 

Atmospheric pressure, diects of increased, 
396. 

Atomic warfare, injuries due to, 413. 

Atrial septal defect, 896. 

Atn^hodcrma ncuriticum, 1295. 

reticulatum, 1295. 

Atrophy, insulin fat, 431, 
muscular, in leprosy, 91. 
of cerebellum, delayed, 1481. 
of liver, scute yellow, 671. 
of skin, 1295. 
peroneal, muscular, 1563. 
progressive muscular, 1554. 
progressive spinal muscular, of children, 
1565. 

tonic, in progressive musetiUr atrophy, 
1557. 

Atropine as antidote in insecticide poisoning, 
380. 

in ergotism, 345. 

in gastric hypersecrerion, 582. 

pouoning, j52. 

Auebraeromyin lutcola, 339. 

Auditory and vestibular nerves, affections 

of, 1351. 

Auditory serve tumours, 1382. 
word centre, 1367. 


sensory, of migraine, 1510. 
the epileptic, 1495, 1498. 

Aureomycin. See Chlortetncycline. 
Aurl^es, radiographic appearances in dis* 
eases of the, 804. 

Auricular fibrillaiion, 826. 
electrocardiogram of, 827. 
in Graves’s disease, 492. 
so mitral stenosis, 368. 
in thyrotoxic conditions, 901. 
value of digitalis in, 827, 828. 
flutter, 825. 

electrocardiogram of, 8ZS. 


Auricular paroxysmal tachycardia, I 
septal defect, 896. 

bundle branch block in, 833. 
Auxiculo-vcntricolaT block, %29. 
dissociation, complete, 830. 
ssode, 793. 

Aurothioglucose in relapsing fever, 244. 
Auscultation m heart disease, technique of, 
796. 

Austin Flint murmur, 859, 876. 
Automatism, post'cpileptic, 1500. 

Avellis, syndrome of, 951. 

Aviators, decompression sickness of, 396. 
Axootmesis, 1567. 

Ayerza's disease, 750. 


Babinskl-FrSIlcb's syndrome, 483. 
Bacillary dysentery, 112. 
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BacUle Calmette«Gueru (B.C.*G.). 89. 
in tuberculosis, 1031. 

Bacilluria, coIUbrni( 96. 
typhoid, 99, 104, 

Bacillus abortus, 125, 126. 

acidophilus in chrome colitis, 634. 

in diarrhcra, 614. 
aertryche, 120. 
anthracis, 79. 
meningitis due to, 1393. 
sensitivity to peniallin, 7. 
fcortfe. 1216. 

Boyd’s, 113. 
brevis, 6. 

coh. 5ee Barterium eoli. 
dysenteric, in bacillary dysentery, 113. 

types of, 113. 

Flexner’s, 112. 

of Friedlander in acute tracheitis, 954. 

in bronchitis, 963. 

Hofmann’s, 69. 

influenzae. See Haemophilus influenzae. 
Klebs-Loeffler, 67, 68. 

in measles, 152. 

Morgan’s, 113. 

of smegma, distinguished from tubercle 
bacillus, 88. 

Pfeiffer’s, 179 963 
in acute tracheitis, 954. 
in relation to influenza, 179. 
meningitis due to, 1393. 
proteus, 1133. 

relationship of rickettsua to, 285, 287. 
pseudo>dipbtheria, 69. 

Shiga’s. 112, 113. 

Sonne’s, 113. 

tuberculosis. See Mycobacterium tuber* 
culosis. 

Bacitracin, IS. 

Backache m dengue, 190. 
in small-poz, 160, 167. 
in trench fever, 301. 
in typhus, 296. 
toxamic, 30. 

Bacteria, action of penicillin on, 6. 
contaminating food, 119, 120. 
non.pathogenic, 1. 
pathogenic, 1. 

rdle of leucocytes in destruction of, 752. 
saprophyde, 1. 
suscranbili^ to penicillin, 7. 

Bacteruemia, 3^ 30. 

Bacterial activity, effects of, 1, 2, 3. 
food-poisoning, 119. 
infection, 1, 2. 

Bacteiiolysin, 3. 

Bacterium coU group of organisms, 94. 
in acute intestinal obstmetion, 651. 
in acute necrosis of pancreas, 702. 
in appendicitis, 95, 654. 
in the bladder, 95. 
in the bowel, 94. 
in bronchial tract, 97. 
in choletystjus, 95, 689, 693. 
in cholelithiasis, 95. 
ia colitis, 94. 
in cystitis, 95. 
in diverticulitis, 95. 


1697 

Bacterium coli in gall*bladder sepsis, 95. 
in intestinal intoxication, 94. 
in lung abscess, 1002. 
in middle ear, 97. 
m pericolic suppuration, 95. 
in peritonitis, 95, 712. 
in pleura, 97. 
in puerperal sepsis, 96. 
in pyelitis, 1133. 
in sinus thrombosis, 1452. 
in unne, 95. 

mfeetjon of urinary tract, 95. 

of uterus and tubes, 96. 
infections, 94. 

treatment, 97. 
modes of mfection by, 94. 
resistance to penicillin, 7, 8. 
septicemia, 97. 

tularense. See Brucella tularensis. 
Bacteriuria, 1134. 

Bagassosis, 1016. 

Baghdad button, 268. 

BM.. See Dunercaprol. 

Balanitis circinata, 312. 

Balantidium coli, 283. 

Baldness, 1317. 

Bamberger-Marie's disease, 1171. 

Bands, adventitious, in intestinal obstruction, 
649. 

Baati’s syndrome, 781. 

Barany’s caloric test for vestibular lesions, 
1352. 

Barber’s rash, 1227. 

Barbiers, 468. 

Barbitone, addiction to, 1641. 

Barbiturate poisoning, 360. 

Barbiturates, addiction to, 1641. 
idjosyncrasy to, 362. 
m affective disorder, 1655. 

Baritosis, 1014. 

Barium pneumoconiosis, 1014. 

Barlow’s disease, 463. 

Darraquer-Simmons’ disease, 451. 

Barrel chest, 999. 

Bartholinitis in gonoirhcea, 67. 

Bartonella baciUIformis, 144, 145. 
Bartooellosis, 144. 
generalised, 144. 
localised, 145. 

Basal ganglia in encephalitis lethargica, 1416. 
localisation of lesions of, 1361. 
metabolism, 415. 

Basedow’s disease, 491. 

Basophilia, 755. 
diffuse, 729. 
fFunctate, 729. 

Bats as transmitters of rabies, 1421. 

Bazin’s disease, 1244, 1261. 

B.C.*G. ^ccine, 89, 1031. 

Beau's lines, 1323. 

Bee*stings, 337. 

Beef worm, the, 338. 

Beet tongue in pellagra, 473. 

Behcet’s syndrome, 1326. 

Bejel, 233. 

Bell’s palsy, 1349., , use 

Bence Jones proteinuria, llOJ, 

••Bends,” the, in caisson disease, 397. 
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Senedikt’s syndrome, 1342, 1352. 
Benelhamlne in syphilis, 219. 

Benzene poisoning, 3SS. 

Benzfaezol m paralysis agitam, 1514, 
in travel siCKness, 403. 

Benzidine test for occult blood, 604. 

Benzyl benzoate in pediculosis, 1253, 1254. 
in scabies, 1252. 

E enicillin in syphilis, 218. 
eri, 468. 

acute fulminating, 459. 

associated deficiency diseases, 470. 

chronic, 470. 

heart in, 470, 903. 

infantile, 470. 

larval or ambulatory, 469. 

peUagrous, 470. 

secondary, 470, 

ship’s, 470. 

subacute, 469. 

wet and dry forms of, 468, 469, 470. 
Bembeim'a syndrome, 810, 874. 

Bertiella satyri, 322. 

Beryllium, poisoning by, 385. 

Besnier’s prurigo, 1195. 

Eetanapbtbol in ^stomiasis, 317, 318. 

BSte rouge, 336. 

Bile, method of obtaining, for snslysis, 692. 
Bile-duct, common, obstruction of, results 
of. 661, 702. 

BUe«ducts, cancer of tbe, 700. 
coagenJial obliteration of tbe, 699. 
diseases of, 689. 

obstruction of. in ceUtton to Jsuadiee, 661, 
662. 

Bile*pigment stones, 695. 

BUe«pigmeots in blood, 661. 

in urine, 1104, 1105. 

Bilbarzia bsmatobis, 319. 

Bilhaniasis, 319. 

Biliary calculi, 694. 
cirrhosis, 679. 
colic. 698. 

without gali'Stones, 698. 
crises, 698. 
dyskinesia. 698. 

stasis in relation to gall-stones, 694. 
Bilious attacks, 1508. 

remittent fever, 242, 251. 

Bilirubin in blood, Van den Bergh test for, 
659. 

in urine, 662. 

Bilirubinuria, 1104. 

Sinet and Simtizi te^ts vA i&telUgence, 
1686. 

Biotin, 459. 


Bisiua button, 268. 

Bismuth preparations in treatment of 
syphilis, 217. 
choice of. 218. 

combined with arsphenamine, 217. 
in treatment of yaws, 235. 
toxic effects of, 217. 

Black deatb, 127. 
fever, 264. 

vomit in yellow fever, 185, 187. 


Blackheads, 1282. 

Blackwater fever, 260. 

quinine in relation to, 256, 257, 261. 
Bladder, disturbances of, and spinal cord 
lesions, 1531. 

lesions in schistosomiasis, 319. 
symptoms in appendicitis, 655. 
in diverticulitis. 644. 
in tabes, 1462. 
treatment of, 1463. 

Blanching test in scarlet fever, 38, 44. 
Blastomyces brasiliensis, 199. 
demiatitidis, 198, 
infecting lungs, 1039. 

Blastomycosis, 1039, 1239. 

European, 197. 

North American, 198, 

South American, 199. 

Bleeding tendencies, hereditary, 767. 
Blepharospasm in hysteria, 1672. 

Blighia sapida, 350. 

Blindness after small-pox, 164. 
and retrobulbar neuritis, 1339. 
hystenal, 1672. 
in congenital syphilis, 226. 
in hydrocephalus in children, 1402. 
in hypoparathyroidism, 504. 
in intracranial tumour, 1388, 1390. 
in leprosy, 91. 

in neuromyelitis optica, 1478. 
m onchocerciasis, 329. 
in post-basic meningitis of infants, 59. 
in Schilder’s duease, 1412. 
in Tay-Sachs disease, 1483. 

Blood alcohol in alcoholic intoxication, 353, 
354. 

cells, immaturiTy of, in tbe leukasmias, 758. 
red, 726. 

fornutbn and development of, 729. 
fragility of, 661, 741. 
nomendeture of, 729. 
nucleated, in leukamiia. 759. 
number of, 726. 

sdppling of, in plumbism, 366, 367. 
suDstances necessary for devdopment 
of. 731. 
while, 752. 
coaguIadoQ, 765. 
disturbances of, 767. 

constituent elements of the, 725, 726, 752— 
755. 

diseases of the, 725-776. 
classification of, 729. 

dyecmslaa 23Q, 131. 

effects of radium on, 412. 
factor, Christmas, 766, 767. 
factors V and VU, 765, 766. 
groups, 727, 728, 729. 

haadsteuier classification of, 727. 
hydrogen-ioo concentration of. 418, 419, 
420. 

in snxmia pseudo-leuksmica infantum, 748. 
in slcholurie jaundice, 741. 
in acute anterior poUomyelitis, 1426. 
in acute leuktemia, 763. 
in agranulocytosis, 756. 
in snkylostomiasb, 332. 
in aplastic aiuemia, 739. 
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Blood in arseniuretted hydrogen poisoning, 

in Band’s sj’ndrome, 782. 
in benzene poisoning, 389. 
in blackss'ater fever, 261, 262. 
in cancer of stomach, 590. 
in carbon monoiide poisoning, 358. 
in carbon tetrachloride poisoning, 394. 
in cerebrospinal fever, 57. 
in cholera, 134. 

in chronic lymphatic Ieuk%mia, 761. 
in chronic myeloid leuhtemia, 759. 
in diphtheria, 72. 
in erjthroblastosis feetalia, 746. 
in essential thrombocytopenia, 772. 
in glandular fever, 306. 
in gout, 445. 

m Hodgkin’s disease, 790. 
in hyperparathyroidism, 502. 
in hypo^romic ansemia, 733. 
in idiopathic steatorrhcea, 621. 

thrombocytopenic purpura, 772. 
m jaundice, 662. 
m kala-azar, 266. 
in lead poisoning, 366, 367. 
in leukemia, 759, 761, 763. 
in lobar pneumonia, 1051. 
in malana, 248, 254. 
in measles, 151. 
in Mediterranean anaemia, 743. 
in myxedema, 497. 
in nitrobenzene poisoning, 390. 
in nutritional macrocytic anemia, 476. 
in Oroya fever, 145, 744. 
in pellagra, 473. 
in perinephritis, 1138. 

In pernicious ansmia, 736. 
in pleurisy, 1073. 
te polycyuiemia, 750. 
in pulmonary tuberculosis, 1023. 
m relapsing fever, 242, 243. 
in rheunutic fever, 49. 
in rickets, 466. 

in Rocky Mountain tick typhus, 294. 
in rubella, 157. 
in scarlet fever, 40. 
in septicemia, 31. 
in sickle-celled asannia, 743. 
in sleeping sickness, 272. 
in small-pox, 160. 

in subacute combined degenetatioa, 1551, 
1552. 

in tropical eosinophilla, 314, 315. 

in tropical sprue, 624. 

in typhoid, 102. 

in undulant fever, 126. 

in urine, 1104. 

in virus pneumonia, 1057. 

in whooping-cough, 139. 

in yellow fever, 186. 

occult, recognition of, in stools, 603. 

plasma, 725. 

platelets, 765. 

in acute leukemia, 763. 
in essential thrombocytopenia, 772. 
ia purpura, 770. 

Blood pressure, arterial, 907. 
in Addison’s disease, 508. 


Blood pressure, in aortic stenosis, 873. 
tn cholera, 135. 
in coarctation of aorta, 895. 
in diphtheria, 71, 72. 
in hypotension, 916, 917. 
in intracranial tumour, 1388. 
in malignant hypertension, 915. 
in mitral stenosis, 864. 
in paratyphoid fever, 111. 
in pulmonary tuberculosis, 1023, 1030. 
in relation to cerebral thrombosis and 
hsmorrbage, 1436. 
to treatment of apoplexy, 1442. 
in typhoid, 103. 
in yellow fever, 186. 
hi^h, in angina pectoris, 838, 
m myxodema, 496. 
in nephritis, 1116,1121. 
tn relation to epistaxls, 938. 
low, during epileptic attack, 1495, 1499. 
in Addison's disease, 508. 
in blackwater fever, 262. 
in diabetic coma, 440. 
in kala-azar, 266, 
in typhus. 291. 298. 
sonnaJ, 794, 907. 
physiological variations in, 907. 

Blood sedimentation rate in diarrhea, 613. 
in disseminated lupus erythematosus, 
934. 

in leprosy, 92 

in rheumatoid arthritis, 1151, 
in spondylitis, 1161. 
in tuberculosis, 1027, 1031. 

Blood^torage. function of spleen in, 778. 
•sugar, in diabetes meliitus, 423, 424, 425, 
426. 

in byperinsulinism, 443. 
lag or steeple curves, 426. 
normal limits, 424. 

-urea clearance test of renal capacity, 

1100. 

•vessels, cerebral tumours of, 1382. 
diseases of, 906-930. 
radiography in, 803. 

Blood, viscosity of, in cboleia, 134. 
in polycythsmia, 751. 

Blood-volume, 725. 

Blue line after bismuth therapy, 217. 
on gums in lead poisoning, 363, 368. 
in mercufisl ppisonuig, 3S2. 

Bockhart’s impetigo, 1229. 

Boeefc’s sarcoidosis, 1246. 

Boils, 1229. 
in diabetes, 1229. 
ia small-pox, 164. 
in typhoid, 104. 
treatment of, 1230. 

Bone, aneurysmal pressure on, 859. 

caicinomatosb of, as cause of Icucoerythro- 
bjastic amemla, 748. 
diseases of, 1171—1184. 
echinococcosis of, 324. 
excrescences in goundou, 236. 
necrosis of, in scarlet fever, 42. 
sarcoidosis of, 1246. 

Bone lesions in acromegaly, 484. 
in congenital syphilis, 226. 
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Bone lesions in cretiaisQ), 498. 
in Cushing’s sjfndrome, 517. 
in erythtobUstic anKtnia of Cooley, 743. 
in goundou, 236. 
in gout, 44e. 
in Graves’s disease, 493. 
in byperparathyroidwm, SOI, 502. 
in idiopathic steatorrhsa, 631. 
m infantile scurvy, 463, 464. 
in leprosy, 91. 
in tidcets, 465, 466. 
in sarcoidosis, 1246. 
in scurvy, 462. 
in syphilis, 203, 209. 
in tjrhoid, 104. 
in urarmia, 1111. 
in yaws, 234. 

BoQe>marcQTv, aplasia of, 73S. 

degcnention of, m ^oramphenicol therapy, 

in pemieious anatmta, 734. 
diseases of, 11E4. 

hyperplasia of, in acholuric jaundice, 741. 

in hemorrhage, 730. 
in agranulocytosis, 756. 
in benzene poisoning, 339. 
in chronic tnydoid leukcmu, 7S3. 
in easeotisl thrambocytopema, 772. 
in Gaucher's disease, 785. 
in hyperparathyroidism, 501. 
in kab^azar, 265. 
in leuksmla, 758, 764. 
m malaria, 249. 

in Niemann*Pick*s disease, 785. 

in nutntional macrocyoc aniemla, 475. 

in pernicious anaemia, 735. 

in potycyihasmia, 750. 

in relation to red blood cell fonnation,729. 

lesions of, in relation to ananma, 730. 

necrosis of, in small-pox, 160. 

poisons acting on, 738. 

typhoid baeilu in, 105. 

Bones, action of radiutn on, 412. 
disease of the, 1171—1187. 

Boxborygmi, cause of, 630. 

Bordet and Gecgon, bacillus vaccine in 
whooping-cough, 142. 

Bornholm disease, 193, 1166. 

Bosch yaws, 268. 

Bottle bacillus, 1216. 

Botulism, 123. 

Bouton diaphragmatique of Gu4neau de 
Mussy, 1066. 

Bouton d’On’ent, Z6S. 

Bovine tuberculosis, 85, 1017. 

Bowen’s disease, 1306. 

Bow-leg in rickets, 466. 

Box head tn rickets, 466. 

Brachial neuritis, 1166, 1577. 
plexus, anatomy and physiology of, 1568. 
birth injury to, 158a. 
lesions of, 1568. 
paralysis, 1563. 

Brdcht-Wachter bodies, 8SS. 

Bradycardia in dengue, 190. 
in diphtheria, 73. 
in heart block, 831. 
icv tc,yx.<Kdtroa, 496, 9Q2> 


Bradycardia in overdosage of digitalis, 815. 
in phlebofornus fever, 189. 
in Stokes-Aduns ayndtome, 831. 
in yellow fever, 186. 
sinus, 820. 

Brain, abscess oL 1405. 
actinomycosis ot, 193. 
cysts of. 1383. 

crease, degenerative and hereditary, 1627. 
gumma of, 1460. 
hydatid cysts of, 1334. 
in chronic alcoholism, 355. 
signs of local lesions of, 1357-1366. 
Brain-stones, 1384. 

tumours of, 138^1391. 

Bntunia jassycosis, 322. 

Break -bone fever, 189. 

Bright’s disease. 1114. 

Brill's disease, 296. 

Brissaud's syndrome, 485. 

Broca's centre and spMcl^ 1367. 
Bromethol (Avertm) poisoning, delayed, 
causing hepatic necrosis, 670. 
Bromide intoxication, 1641, 

Bromidrosis, 1193. 

Bromsulphthalein test of liver function, 660. 
Bronchi, adenoma of, 972. 
cicatrical stenosis of the, 976. 
diseases of the, 963-986. 
foreign bodies in the, 974. 
gummata of, 973. 
infective granulomata of the. $73. 
uijunes to, 986. 
leprosy of the. 973. 

obstrucHon of, by external causes, 977. 
syphilu of the. 973. 
tubetculosis of the, 973. 
tumours of the, 972. 

Bronchial casts, 968. 
catarrh, 963. 
in rickets. 466. 

spasm in relation to asthma, 978. 
stenosis and obstruction, 974. 
Bronchiectasis, 932. 
aneurysm formation in, 983. 
cerebral sbscess in, 985. 
congenital, 933. 
cylindrical, 983. 

following bronchial stenosis, 974, 976. 
in pulmonary fibrosis, 1007. 
saccular, 933. 

Bronchiolectasis, 983. 

Bronchiolitis fibrosa obliterans, 967. 
in mBtienza, 179, 
in measles, 152. 
in typhus, 298. 

Bronchitis, 963-972. 
acute catarrhal, 963. 
fibrinous, 967. 
plastic, 967. 
purulent, 965. 
suppurative, 965. 
adenoids in relation to, 942. 
hMXerioIogy of, 963, 965, 966. 
capillary, 965, 1059. 

in whooping-cough, 140. 
chronic, 969. 
catatthal, 969. 
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Bronchitis, chronic, fibrinous, 972. 
secondary, 972. 
suppurative, 971. 
classification of, 963. 
feUd, 971. 

from mechanical and chemical acendes. 

967, 972. 
hatmoptoic, 1023. 
in beryllium poisoning, 386, 
in measles, 152. 
m neoplasms of the lung, 1042. 
in paratyphoid fever. 111. 

In smalUpox, 164. 
in typhoid, 103. 
in whooping-cough, 139, 140. 
secondary, 967. 

Broncholiths as cause of bronchial obstruc- 
tion, 974. 

Bronchophony in pulmotiary tuberculosis. 
1025. 

Broncho-pneumonia, 1059. 
aspiration, in scarlet fever, 43. 
in diphtheria, 70, 71 74. 
in measles, 150, 152. 
in paratyphoid fever, Ul. 
in plague, 128. 
in rickets, 466. 
in scarlet fo-er, 43. 
in small-poz, 164. 
in typl'usi 293. 

'n undulant fever, 126. 


in whooping-cough, 140. 
iahalauoa and deslt 


!&IuUUoa, 1061. 
pneumococcus in relation to, 1059. 
primary, 1058. 
secondary, 1059. 

Bronzed diabetes, 680. 

Brooke’s disease, 1309. 

Brosvn-S6(]uard syndrome, 1S29. 

Brucella abortus, 125, 126. 

as cause of undulant feswr, 125, 126. 
roelitensis, 125. 
resistance to penicillin, 7. 
sensitivity to streptomycin, 10. 
tulareniis, 130. 

Brucellosis, 125. 

Bruit d’airain. in pneumothorax, 1082. 
in tuberculous cavity, 1025. 
de comage in suppurative medisstinitis, 
109U. 


de drapeau, 968. 
de grelottement, 960. 
de pot feie, 1025. 

systolic, in intracranial aneurysm, 1448. 
Brusbburo, electrical, 404, 405. 

Bubas, 233. 

braziliana, 268. 

Bubo, climatic, 191. 
indolent, 204. 
of chiincroid, 143. 
of plague, the, 127, 128. 
syphibtic, 204. 
tropical, 191. 

Bubonic plague, 128, 

Buerger’s disease, 921. 

Bulbar paralysis, dysphagia in, 542. 
in encephalitis lethargies, 1416 
progressive, 1554. 


Bulldog facies in congenital syphilis, 227. 

jaw m congenital syphilis, 227. 

Bull-neck in diphthena, 70. 

Bundle branch block, 833. 

Burnet’s intradermu test for undulant 
fever, 126. 

Bums, acute nephritis in rebtion to, 1115. 
arthritis following, 1155. 
in lightning stroke, 404, 405, 406. 
scarlet fever following, 41. 

Bursv. syphilitic aSectioas of, 207. 

Bursitis, 1167. 

Byssinosis, 1015. 

Cachexia in Addison's disease, 503. 
in cancer of stomach, 591. 
in chronic mercurial poisoning, 382. 
in kala-azar, 266. 
in Simmonds’s disease, 487. 
in subacute bacterial endocarditis, 887. 
in tropical eosinophilb, 314. 
light-headedness due to, 1642. 
malarial. 253. 
pituitary. 487. 

Cadmium, poisoning by, 387. 

Caecum, hyperplastic tuberculosis of, 639. 
Caisson disease, 395. 

Calabar swellings in los loa, 329. 

Calciferol (vitamin D|), 455. 
in treatment of lupus, 1242. 
of osteitis deforman^ 1174. 
of osteomalacia, 1178. 
of sarcoidosis, 1246. 
of tetany, 505. 

Calcification, faulty in rickets, 465. 

of mesenteric glands, 719. 

Calcinosis cutis, 1300. 
reoal, 618. 

Calcium balance, negative, in Graves's 
dbease, 493. 

caseinate in osteitis deformans, 1174. 
content of bone in nckets, 465. 
deposits in hyperparathyroidism, 501. 
gluconate in acute tetany, 505. 
in carbon tetrachloride poisoning, 394. 
in spider bites, 339. 
in pemiosis, 1206. 
in relation to blood coagubtion. 765. 

to lead poisoning, 365, 370. 
in sprue, 622. 

lactate m osteitis deformans, 1174. 

in oxalic acid poisoning, 363. 
metabolism in idiopathic steatorrhees, 620. 
in rebtion to fatty and soap dian-hcea, 613 
parathyroids in rebtion to, 502. 
oxalate crystals in urine, 1099. 
of serum defiaent in hypoparathyroidism, 
504. 

salts, in rebtion to tetany, 503, 505. 

in tnatznait of lead coLc^ 364. 
verseoate in acute lead poisoning, 364 
to accelerate elimination of lead, 371 
Calculi, bilbry, 694. 
pancreatic, 704, 707. 
pulmonary, 102l. 
renal. 1240. 

C^Ufomia disease, 200. 

CaUosities, 1297. 
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Calomel, 381. 

Camp fever, 295. 

Campbell de Morgan spots, 1315. 

Cancer as cause of intestinal otetruetion, 
641,649. 

as a cause of jaundice, 662. 
as a sequel of gall-stones, 697. 
as a s^uel of schistosomiasis, 320. 
en cuirasse, 1305. 
intestinal, sites of, 640. 
lupus, in relation to, 1241. 
of bile-ducts, 700. 
of brain, secondary, 1382. 
of colon, 640. 
of gall-bladder, 699. 
of liver, 685. 
of lung, 1041. 
of mediastinum, 1094. 
of cesophagus, SSI. 
of pancreas, 708. 
of peritoneum, 720. 
of stomach, 589, 
hxmatemesis in, 569, 591. 
resulting from X-ray injury, 410. 
treatment of, 411. 

Canerum oris, 527. 
in kala-azar, 266. 

Candida albicans, S27. 

not ejected by antibiotics, 16. 

Canhes, 1317. 

unguinm, 1323. 

CapUIanes, frsgiLty of, 776. 
tone effects of arsphenamioe remedies on, 
229. 

CapiUaroses, (oxie, 1259. 

Capillary broncbiut, 965, 1059. 
permeability in scurvy, 462. 
pulsation in Graves's disease, 492. 
toxicosis, baemorrhagic, 774. 

Capsular bzmorrba^ea, 1437. 

Capsulitis, proliferative, 1116. 

Caxaate, 1333. 

Carapata fever, 243. 

Carbarsone In amcebic dysentery. 278. 

Carbohydrate dyspepsia, intestinal, 629. 
causing spastic constipation, 605. 
digestive ferments in relation to, 629. 
enterococci in, 630. 
in idiopathic steatorrhcea, 620. 
excess in relation to spontaneous bypo- 
gl^carmia, 443. 

metabolism, in pancreatic disease, 702. 

C^bomycin, i4. 

Carbon dioxide, accumulation of, in in- 
testine. 630. 


m chronic discoid lupus erythematosus, 
1263. 

in warts, 1302. 

disulphide poisoning, delirium in, 1642. 
monoxide, 3S7. 
action of, 353. 
poisoning, 357. 

mental disorder in, 1642. 
tetrachloride as liver poison, 670. 
in ankylostomiasis, 333. 
in ascanasis, 334. 


Carbon tetrachloride in distomlasls, 316, 
317, 318. 

in hook-worm infection, 333. 
in tsniasis, 323. 
poisoning, 394. 

Carbuncle, 1229. 
in plague, 128. 
treatment of, 1230. 

Carcinoma. Sde tender Cancer, 
basal cell. 1303. 
erysipelatotdes, 1305. 
squamous cell, 1305. 

Cardia, achalasia of, 543. 

Oirdlac. See aha under Heart, 
arrhythmia, 819. 
asthma. 809. 
catheterisation, 806. 
cells in hypersemia and cedema of lungs, 
988. 

cirrhosis, 811, 
cycle, the, 793. 
fulure, 807. 
infarction, 836. 842. 

electrocardiographic appearances in, 802. 
irregularity, 796. 
kidney, 1 10s. 
murmurs, 796, 797, 
neurosis, 904. 
output, 793, 806. 
pain, 794. 
tamponade, 879. 

Cardiacos negrot, 750. 

^rdioUpio in complement fixation tots for 
syphilis, 205. 

Cardiomegaly, familial, 892. 

Cardiospasm, 143. 

Canllo-vascuUr system, diseases of the, 
793-937. 

examination of, 795. 

Caries, dental, 528. 
spinal, tuberculous, 1538. 

Caronamlde, prolongation of action of peni- 
cillin by, 9. 

Carotene and vitamin A, 454. 

Carotid artery, internal, aneurysms of, 1447. 
sinus, massage of, 824. 
sinus syndrome, 818. 

Carpal tunnel syndrome, 1572. 

Caiphology, 1497. 

Cai^-pedal spasm, 504. 
in idiopathic steatorrhea, 621. 

Carriers, amebic dysentery, 275. 
bacilla^ dysentery, 112, 117, 
baaeiial, i. 

as cause of food poisoning, 120, 122. 
cerebrospinal fever, 54, 63. 
cholera, 134. 
diphtheria, 68, 77. 
meningococcus, 54, 55. 
paratyphoid. 111. 
pneumoiua, 1049. 
scarict fever, 36, 46. 
amah-pox, 159. 
typhoid, 93. 99, 103. 
typhus, 295. 
undulant fever, 125. 
whooping-cough, 138. 

Carrion's disease, 144. 



CaseatloQ of pulmoaary tubercles, lOlS. 

Casoni’s intradermal test for hydatid 
disease. 685, 1047, 1085. 

Castle’s extrinsic factor, 460. 
intrinsic factor, 734. 

Castration, mental effects of, 1645. 

Casts in acute fibrinous bronchitis, 968. 
in acute nephritis, II2I. 
in lardaceous disease of kidney, 1132. 

Cataplexy, 1507. 

Cataract following lightning-stroke, 405. 
in diabetes mellitus, 441. 
in dystrophia myotonica, 1602. 

Catarrh, bronchial, 963. 
in bacterial infection, 3. 
mucous of stomach. 615. 
suffocative, 965. 

Catatonia, 1658. 

Catatonic stupor, 1663, 166S. 

Catheterisation, cardiac, 806. 

Catrsalgia, 1571. 

Cavernous sinus, syndromes of, 1366. 
thrombosis of, 1366, 1453. 

Cavitation process in pulmonary tuber- 
culosis, 1019. 
signs of, 1024. 

Cellulitis, cervical, in diphthena, 70. 
in scarlet fever, 40. 
orbital, in eprsipeUs, 35. 

Centipedes, diseases due to, 340. 

Centrums exlieauda, 340. 

CephaUn cholesterol flocculation test, in 
liver function, 660. 

Cerebellar abscess in scarlet fever, 42. 
localisation of, 1408, 1409. 
apoplexy, 1440. 
ataxy, 1363, 1488. 
atrophies, 1481. 

delayed, 1481. 
gait, 1364. 
thrombosis, 1440. 

Cerebellum, localisation of lesions of, 1363. 

Cerebri abscess. 1405-1411. 

differentiated from meningitis, 1409,1410. 
in accessory-sinus suppuration, 941. 
m bronchiectasis, 985. 
in empyema, 1074, 
in gangrene of the lung, 1 D06. 
mental symptoms in, 1407, 1635. 
aneurysm, 1447. 
angiography, 1390. 

arterial disease and hypertension, 
mental disorders assoaated with, 
1630. 

tfuombosis and bannorrhage, 1435. 
aneurysm in relation to, 1435. 

^fferential diagnosis of, 1441. 
syphilis in relation to, 1435. 
arteries, aneurysm of, 1447. 
syphilitic disease of, 1435. 
thrombosis of, 1435. 
artery, anterior, syndrome of, 1358. 
atheroma, 1443, 1630. 
diplegia, 1487. 

and deaffiess, 1488. ^ _ 

birth abnomiaLties associated with, 1487. 
epilepsy in, 1489. 
paresis and rigidity in, 1488. 
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Cerebral diplegia, perverse movements in 
1489. 

embolism, 1445. 
in aneurysm, 1441. 
in septic endocarditis, SSS, 886. 
haemorrhage in encephalitis letbareica. 
1415. 

m essential thrombocytopenia, 773. 
hemispheres, signs of local lesions of. 
1357. 

localisation, 1336. 
meningo-vascular syphilis, 1459. 
softening after thrombosis, 1436. 
syphilis, 1459. 

thrombosis as cause of apoplexy. 1436. 
1437. 

and hsemorrhage, 1435-1443. 
atheroma in relation to, 1435. 
syphilitic, 1435. 

trauma, mental disorders in, 1635. 

tuberculoma, 1384. 
tumour, 1380. 

mental disorders in, 1635. 
vascular lesions, 1435. 

in rebtion to insanity, 1630. 

Cerebro-macular degeneration, 1482. 

Cerebrospinal fever, 54. 

acute or ordinary type of, 55. 
age in rebtion to prognosis of, 63. 
and influenza, 57, 61. 
arthritis in, 64. 
carrien of, 54, 55, 63. 
cerebrospinal fluid in, 59, 60. 
dhronic stage of, 56. 
complications of, 58. 
diet in, 64. 

differential diagnosis of, 62. 
epidemics of, 54, 63. 
fulminating ^’pe of, 57. 
incubation period of, 55. 
lumbar puncture in, 57, 59. 

repetition of, 64. 
rnalignant type of, 57. 
mild, confused with influenza, 57. 
mild types of, 57. 
mortality in, 63. 
prophylaxis of, 29. 
superacute type of, 37. 
fluid, 1377-1380. 
appearance of, 1379. 
cell count, 1379, 1380. 
circulation of, 1377. 
cytology of, 1378. 
in acute poliomyelitis, 1426. 
in acute syphilitic meningitis, 1398, 1461. 
in apoplexy, 1436, 1437. 
ia cerebral abscess, 1409 
in cerebral syphilis, 1461. 
in cerebral thrombosis and hsmoirhage, 
1436. 

in cerebrospinal fever, 59, 60. 
in compression of spinal cord, 1535. 
in diphtheria, 70. 
in disseminated sclerosis, 1475. 
in encephalitis, 1411. 
in encephalitu lethaipca, 1415. 
in general paralysb, 1457. 
in hydrocephalus, 1399, 1403. 
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Cercbrtysptaal fluid, in hy'drophobia, 1422. 
in intracranial tumours, 1389, 1290. 
in intramedullary ti^ours, 1S34. 
in Landry's paralysis, 1594. 
in lead encephalopathy, 363. 
in meningococcus meningitis, 59. 
in mumps, 176. ... 

in pneumococcal meningitis, 1392. 
m spinal cord tumours, 1534. 
in siphilis of nervous system, 1455. 
in tabes, 1457. 
in trypanosomiasis, 272. 
in tuberculosis, 88. 
in tuberculous meningitis, 1396. 
in typhoid, 101. 
in typhus fever, 297. 
in yellow fever, 186. 

increased pressure of, in intracranial 
tumours, 1389, 1390. 
pressure of, 1378. 
spirochaetes in, 242, 243. 
turbidity of, 1379. 

V/assermann lescdon in, 1380. 
syphilis, 1459. 

Cervical glaods, enlargement of, in dtph* 
thens, 70. 
in measles, 150. 
in scarlet fever, 39, 40, 42. 
in small'pqx, 164. 
in trypanosome fever, 271. 
tuberculosis of, 788. 
opistbotooQs of iofaats, 58. 
rrbfl.lS79, 

sympatbelic paralysis, 1345. 
in syringomyelia, 1547. 

Cervico'brachial syndromes, 1167. 
•occipital oeurilis, 1577. 

Cestodes, diseases due to, 322-325. 

Ceylon sore mouth, 623. 

Chagas' disease, 274. 

Chancre, hard, 204. 

heipetiform m lymphogtanulotna inguinale, 
191. 

primary, 203. 
soft, 143. 

Chancroid, 143, 144, 210. 

prophylaxis with sulphonamides, 28. 

Chaps, 1206. 

Charcot’s dissociated sensory loss, 1545. 
joint disease, 1157. 
in syringomyelia, 1547. 

In tabes, 1462, 1465. 
treatment of, 1469. 

triad of symptoms in disseminated sclerosis, 
1476. 

Charcot-Leyden crystals in acute hbnnous 
bronchitis, 963. 
in asthmatic sputum, 979. 
in amcebic d«entery, 277. 

Charcot'Marie-Toolh type . of muscular 
atrophy, 1563. 

ChaufTard'MInikowski type of hsemolytrc 
ansmis, 741. 

Chaulmoogra oil in leprosy, 92. 

Cheilitis, commisural exfoliativa, 1218, 
1324. 

glandularis, 1324. 

Chemical Irritants, dermatitb from, 1212. 


Cbettopodiam, oU of, as parask/cide. 323, 
333, 334, 335. 

Cherry-red spot in retina in amaurotic 
family idiOCT, 1483. 

Chest, deformities of, in adenoids, 942. 
m emphysema, 999. 
in relation to bronchitis, 963. 
pain, causes of, 639, 1064. 

in pulmona^ tuberculosis, 1001, 
radiography of the, 1026. 

Cheyne*Stokcs respiration, in acute hepatic 
necrosis, 671. 
in apoplexy, 1438. 
in cardiac failure, 810. 
m intracranial tumours, 1388. 

^ in tuberculous meningitis, 1396. 

Chicago disease, 198. 

Chickcn.pox, 171. 
and herpes zoster, 173. 
complications of, 173. 
differentiation from smalI>pox, 165, 166, 
173, 1249. 
rash of. 1248, 1249. 

Chilblains, 1205. 

Chifd'bcaring, mental disorders associated 
with, 1644, 1646. 

Cbilomastix mesnJIi, 284. 

Chiniofon in amcebic dysentery, 278, 

Chloasma uterinum, 1202. 

Chloral, addiction to, 1642. 

Chloramphenicol, 11. 
in acute laryngo^tracheo bronchitis, 946. 
in chancroid, 144. 
in ententis, acute infective, 121. 
m flea typhus, 287. 
in folliculitis barbs, 1123. 
in goaorrhaa, 66. 
in granuloma venereum, 1250. 
m impetigo vu/^is, 1226. 
in lymphograniuoma inguinale, 192. 

venereum, 1250. 
m lung abscess, 1004. 
in nurnmuJar eczema, 1219. 
in pneumonia, atypical, 1057. 
in psittacosis, 1058. 
in " Q ” fever, 304. 
in rickettsial diseases, 287, 292, 295. 
in Rocky Mountain tick t^hus, 295. 
m tropical ulcer, 1332. 
in tsutsugamushi disease, 292. 
in typhoid fever, 109. 
in typhus fever, 12, 13, 300. 
in tdeerating granuloma, 1335. 
m virus pneumonia, 1057. 
in whooping-cough, 142. 
in yaws, 235, 

indicadons for use of, 12, 13. 
toxic effects of, 13. 

ChlorcycUzine m travel sickness, 403. 

Chloride content of cerebrospinal fluid, 
1378, 1380. 

excretion in urine, 1099. 
in pneumonia, 1051. 
irtcreased in Addison's disease, 1099. 

Chlorinated naphthalenes, poisonuig by, 
395. 

Chlorine in relation to bronchitis, 967. 

Chloroform contra-indicated in diabetes, 437. 
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ChloTotorm poisoning, in rehtjoa to 
necrosis of liver, 670. 

Chloroma, 763. 

Chloropbj’U in treatment of halitosis, S30. 

Chloroquioe diphosphate in amcebic abscess. 
282. 

in blackwater fever, 263, 264. 
in malaria, 2S5, 257, 258. 

Chlorosis, 732. 

Chlortetracycline, 13, 14. 
in abacterial urethritis, 312. 
in amcebic dysentery, 279. 
in chancroid, 144. 
in Hea typhus, 287. 
in folliculitis barbas, 1228 
m furunculosis, 1230. 
in ponorrheea, 66. 
in impetigo vulgaris, 1226. 
in leptospirosis icterohaemorrhagica, 241. 
in lung abscess, 1004. 
in lymphogranuloma inguinale, 192. 

venereum, 1250. 
in nummular eczema, 1219. 
in psittacosis, 184. 
in “ Q •• fever, 304. 
in rat-bite fever, 245. 
in relapsing fever, 244. 
in Roc^ Mountam tick typhus, 295. 
in tropical eosinophilia, 315. 
in tropical ulcer, 1332. 
in tsutsugamuahi disease, 292. 
is tularaimia, 131. 
in typhus fever, 300. 
in ulcerating gnnuloma, 1335. 
in ulcerative colitis, 637. 
in undulant fever, 127. 
in virus pneumonia, 1057. 
in Whooping-Cough, 142. 
in yaws, 235. 
indicatrons for use of, 14. 
toxic effects of, 14. 

Cblorovinyl dichlorarsine, poisoning by, 
376. 

Choix fever, 293. 

“ Chokes,” the, in caisson disease, 397. 

Cholangioma, 685. 

Cholangitis, in gall-stones, 696. 
suppurative, in cancer, 686, 699. 
m hydatid disease. 684 
ia portaf pyiVpAiVoAfif, &SP. 

Cholecystitis, 6S9. 
achlorhydria, in, 690, 693. 
acute, 690. 
bacteriology of, 689. 
chronic, 691. 

and gill-stones, 694. 
gangrenous, 690. 
suppurative, 690. 

Cholecystography, 692, 697. 

Cholelithiasis, 694. 

Cholera, 133. 
ambulatory, 134. 
carriers of, 134. 

complications and sequehe of, 135. 

gravis, 134. 

inlantum, 614. 

mortality in, 136. 

nostras, 135. 


Cholera, prophylaxis of, 136. 
sicca, 134. 
types of, 134. 

Choleraic diarrhcea, 134. 

Cholerine, 134. 

Oiofesteatoma of brain, 1383. 

Cholesterin in pseudo-chylous pleural effu- 
sioD, 1080. 

Cholesterol, activation of, by ultra-violet 
rays, 455. 

excess of, in blood and bile, 694. 

histioc^'toses, 1298. 

in bioc^ m jaundice, 662. 

in corpus luteum of pregnancy, 694. 

in pancreatic cysts, 70S. 

in relation to atherosclerosis, 835, 919. 

gall-stones, 694. 
stones, 694. 

-free diet, 693. 

Cholesteroliemia, 694. 

Cholesterolosis, 694. 

Choline, 460. 

^ondrodysplasia, hereditary deforming, 
1183. 

unilateral, 1184. 

Cbondrodystrophia fatalis, 1182. 
Cfaondromata, multiple, 1183. 

Chorea, 1515. 
apoplectic, 1362, 1519. 
congenital, 1488. 
gravidarum, 1515. 
navis, 1518. 

heart ihsease in relation to, 1517. 
herediaiy, of adults, 1519. 

Huntington’s, 1519. 
in pregnancy, 1515. 
in scarlet fever, 43. 
involuntary movements m, 1516. 
limp, 15ll 

mental disorders in, 1517. 
mollis, 1517. 

psychical disturbances in, 1517. 
recurrences in, 1518. 
relation of, to rheumatism, 1515. 
rheumatic, 1515. 

manifestations in, 1517. 
senile, 1519. 

Sydenham’s, 1515. 

mental changes in, 1634. 
jwtavsvid, 3A8A 
Cborio-meningitis, 1397. 

Choroiditis in congenital syphilis, 226. 
in onchocerciasis, 329. 

Christmas factor in blood coagulation, 766, 
767. 

Chromaffin cells, 506. 

Chrome hole, 384. 

Chromidrosis, 1198. 

Chromium, poisoning by, 384. 

Chvostek’s sign in hj^oparatbyroidism, 504. 
in sprue, 621, 624. 

Chyliform effusion into pleura 1030. 
Chylothorax, 1079. 

Chylous ascites, 686, 787. 

effusions, 787, 1079. 

Chyluria, 787, 1107. 

in filanasis, 327. 

Chyme, 599. 
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Cigarette-smokiog in relation to chronic 
tnicheitia, 956. 
to emphysema, 997. 
lung cancer, 1041. 

Circulatory failure, 806. 
in diphtheria, 72. 

system, diseases of the, 793-937. 

CUcumcision, preputial diphtheria after, 72, 

Cirrhosis, biliary, 679. 

Lxnnec’s, 674. 
multilobular, 674. 
of the liver, 673, 
in splenic anasmia, 781. 
of the lung, 1006. 
pericetiular, 681. 
pigmentary, 680. 
plcurogenous, 1006, 
portal, 674. 

primary hypertrophic bUiary, 679. 
second^ obstructive biliary, 680. 

Citrovonim factor, 460. 

Cladorchls watsonl, 316. 

Cladosporium manson!, 1333. 

Clau^cadoa, inlentvlaeat, 919. 

in thrombo-angiItU obliterans, 921. 

Claustrophobia, 1679. 

Claviceps purpurea, the ergot fungus, 345. 

Qavus, 234, 1297, 
in hvsteria, 1671. 

Claw.hand in leprosy, 91. 
in ulnar paralysu, 1572. 

Giraactertc, 522. 

affective disorders at, 1645, 1647, 

Climatic bubo, 191. 

Clonorchlasis, 317. 

CloaoTchls sinensis, 317. 

Clostridia, sensitivity of, to penicillin, 7. 

Clostridium, borulinum, 123. 
toxin of, 123. 

diphtherix, sensitivity of, to penicillin, 7. 
tetani, 81. 
welchii, 33. 
m foM poisoning, 124. 
sensitivity of, to penicillin, 7. 

Clubbing of fingers, causes of, 1171. 
in asbestosis, 1012. 
in bronchiectasis. 984. 
in chronic broncnitis, 970. 

ID congenita] cystic disease of lung, 1044. 

in emphysema, 999. 

in empyema, 1073. 

in fibrosis of pancreas, 706. 

in hypertrophic osteo-arthropathy, 1171. 

in idiopathic steatorrhcea, 621. 

in lung abscess, 1003. 

in morbus cteruleus, 897. 

in pulmonary emphysema, 998. 

in pulmonary fibrosis, 1007. 

in pulmociaty tuberculosb, 1026. 

in regional ifeitU. 632. 

in subacute bacterial endocarditis, 887. 

in ulcerative colitis, 635. 

Glutton’s joints, 227. 

Cos^Iation of blood, 767. 

Goaf in relation to pneumocoruosis, 1008. 


Coal miners’ asthma, 1011. 
pneumoconiosis, 1011. 

Coastal erysipelas, 329. 

Cocatnism, 352, 1^1. 

Coccidioides affecting lung, 1039. 
immitis, 200. 

Coccidioidomycosis, 200. 

Coccfdloldosls, 200. 

Cochliomyia americana, 337, 338. 
inacellaria, 33S. 

Coco. 233. 

Coddlver oil in rickets, 467. 
vitamin value of, 455. 

Ccellac disease, 618. 
fldult, 620, 

macrocytic anxmia in, 621. 

CCenurus cerebralis, 324. 

Coffee>grou&d vomiting in cancer of 
stomach. 591. 
in yellow fever, 187. 

Coicbicum, specific for acute gout, 44S. 

Col(^ common, 147. 
sensitivity to. in myxaJema, 497. 

Colic, appendieolar, 6S4. 
biliary, 69S. 

without gall-stones, 698, 705. 
due to fiatulence, 630. 
in acholuric jaundice, 741. 
in acute infective enteritis, 121. 
in acute intestinal obstnietion, 651, 
in bacilbry dysentery, 112, 114. 
in cancer of the colon, 641. 
in chronic pancrestitis, 705. 
in diarrhera. 611. 
in diverticulitis, 644. 
in Henoch’s purpura, 774. 
in intussusception, 646. 
in toxic Salmonella enteritis, 122. 
in reponal ileitis, 632. 
in tuberculous pentomtis, 719. 
lead. 363, 3M, 367, 371. 
moco'membranous, 627. 
renal, 1141. 

Coliform bacillus infections, 94-97 
inodes of infection in. 94. 
of gaMro-intestinal system, 94. 
of urinary tract, 95. 
treatment of, 97. 

Colitis, 633. 
acute catarrhal, 633. 
as cause of diarrhira, 61], 633. 
as result of mercunal treatment, 233. 
chnMuc catarrhal, 633. 
entemis in relation to, 633. 
in chronic mercurial poisoning, 382. 
l^lisation of, 633. 
mucous, 633. 
tuberculous 638. 
lUceratlve, 634. 

in mercurial poisoning, 381. 

Collagen diseases, 930-937. 

Collar of Venus in syphilis, 205. 

Colloid milium, 1312. 

CbloD, absorption in, 600. 
cancet of, 640. 

dilsution of, in idiopathic steatorrbtca, 621 
distal, 599. , 

diverucula of, 644. 
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Colon, drspeptia, 41. 
in badiUiy dysentery, 112, 113, 115, 116. 
irritable, 627, 
movementt of, 600. 
ncunwb, 627. 
polypi of, 639. 
proximal, 599. 

•ire, fhape and position of, 601. 
spasm of, 627. 

stricture of, in ulcerative colitis, 63S. 
ulceration of, in tmcebic dysentery, 276,277. 
X-ray examination of, 602. 

Cotonic apaam, 60S. 

■tomacn, 599. 

Colour Index of blood, 726. 
in hannolytic aniemias, 740 
in pemiaous anemia, 736. 
in polycythwnia, 750. 

Coma after arsphenamine, 230. 
diabetic, 439. 

differential diasnosla of, 1441. 

in acute alooholism. 354. 

in acute neerosia of liver, 671. 

in barbiturate poisoning, 360. 

in Brieht’a disease. 1116. 

in carbon monoxide poisoning, 359. 

in cerebral thramboiis and apoplexy, 1441. 

in cerebrospinal fes'er, 56. 

in eneephafitis lethar^iea, 1407. 

in heat hyperpyrexia, 403. 

in intracranial tumour, 1390. 

in plague, 128. 

In tuberculous meningitis, 1395. 
unemie, 1111. 
vigil in typhus, 297. 

Comedonea, 1282. 

Compensation neurosis, 1616, 1636. 
Compensatory circulation in ctrrhosis of 
liver, 675. 

Complement fixation reactions in virus 
dueases, 147. 
in amtebic dysentery, 277. 
in psittacosis, 184. 
test for hydatids, 325. 
for schistosomiasis, 320. 

Compound P. See Hydrocortisone. 
Compressed air Illness, 395. 

CoQcato's disease, 717. 

Concussion, mental symptoms folioiving, 
1635. 

Condylomata, acuminata, 1301. 
broad, 205. 
lata. 205, 225. 

Confusionlal state, 1626. 

Congenital heart disease, 893. 
hydrops, 745. 
spastic paralysis, 1487. 
syphilis, 225, 1471. 
of nervous system, 1471. 

Congo floor maggot, 339. 

Conjugate deviation of eyes in apoplexy, 
1438. 

in encephalitis lethargies, 1418. 
in epUepsy. 1500. 
in lesions of motor area, 1359. 
Conjunctiva) in leptospirosis icterohxmor- 
rbagica, 239, 240. 

In phlebotomus fever, 188. 


Coajunctlvn in rubella, 157. 
in trench fever, 301. 
in yellow fever, 186. 

Conluncliral diphtheria, 71, 72. 

Conjunctivitis in abacterial urethritb. 312. 
in allergic rhinitis, 939. 
in beryllium poboning, 386. 
in ehromJtm poisnnine, 384. 
in chronic arsenical poisoning, 375. 
it) measles, 152, 155. 
in oncocerciasis, 329. 
in Reiter’s syndrome, 1156. 
m msacea, 1207. 
it) tmall-pox, 162, 164. 
in South American trypanosomiasb, 274. 
metastatic, in gonorrhoa, 67. 
phlyctenular, with adenoids, 942. 

Connective tissue, dbeoses of, 930 

Consciousness, 1613. 
loss of, in epileptic attacks, 1438. 

in Stokes-Adams syndrome, 831. 

Consolidation of lung, physical signs of, 
1024. 

Constipation, 605. 

Colonic, 605. 

in acute appendicitu, 655. _ 
in acute intestinal obstruction, 651. 
in chronic duodenal ulcer, 578. 
in colon neurosis, 628. 
in divertieulitis, 644. 
in eneephalitb lethargica, 1415, 1419 
in hypertrophic i^Ionc stenosis, 596. 
in megaeolon, 647. 

^ pentonitis, 713. 

to tuberculous meningitb, 1395, 1396. 
spastic, 605. 

Consumption, 1017. 

Contracture, Dupujtren’a, 1167. 

Contractures in cerebral diplegb, 1489, 1490. 
hysterical, 1672. 
in Friedreich’s staxia, 1480. 
m peroneal muscular atrophy, 1564. 
in syringomyelia, 1546. 
muscular, sner poliomyelitis, 1428, 1430. 

Convalescent scrum in glandular fever, 307. 
in measles, 154. 
in mumps, 177. 
in whooping-cough, 142. 
u) yellow fever, 187. 

Conversion mechanism of hysteria, 1671. 
symptoms, hysterical, 1614. 

Convulsion therapy in mental disorders, 
1621. 1654. 

in schizophrenia, 1667. 

Convulsions in acute necrosb of liver, 671. 
in ascariasb, 334. 
in cerebral diplegb, 1489. 
m arebrospinal fever, 55, 58. 
in chicken-pox, 172, 173. 
to congenital syphilb, 1471. 
in heat hyperpyrexia, 408. 
in hydrocephalus in children, 1401. 
in infantile hemiplegia, 1490. 
in intracranial tumours, 1388. 
in measles, tS2. 

in pneumonia in children, 1052. 

in rickets, 466. 

in scarlet fever, 38, 41, 43. 
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Convulsions In tuberculous meningitis, 1396. 
in typhoid, 104. 
in ursemia, 1111, 1118. 
in whooping-cough, 140, 141. 

Cooley's anseniia, 743. 

Copper arsenite, uses of, 373, 
colloidal in coccidioidosis, 201. 
traces of, essential for blood, 731. 

Coproporphyrinuria, 368. 

Cor tnilmonale, 351, 352 

Cordylobia anthropophaga, 338. 

Cornea, sloughing of, in cholers, 135. 
in oiphthena, 72. 

Comeal lesions, due to vitamin A deficiency, 
455. 

ulceration in congenital syphilis, 226. 
in leprosy, 91. 
in measles, 152, 155. 
in small-pox, 164. 

Corns, 1297. 

Corona veneris, 206. 

Coronary arteries, atheroma of. 834. 835. 
836, 902. 

diseases of the, 834. 
m aortic ineompetence, 875. 
uuufHeiency, acute, 849. 
occlusion, 836. 842. 843. 
angina pectoris is relation to, 843. 
atheroma as cause of, 836. 
hypertension in relation to. 843. 
in diabetes raellitus, 902. 
with infarction of heart, 836. 
thrombosis, 336, 842. 
electroeardiomm in, 844. 

Corpora quadrigemina, localisation of 
lesions of, 1362. 

Corpus luteum, a source of cholesterol, 694. 
striatum, localisation of lesions of, 1362. 

Corrigan’s si^n, 874, 875. 

Corrosive potsons, 362. 
sublimate, poisoning by, 381. 

Corticotropbin (A.C.TJ1.), 483. 
in acute gout, 448. 
in acute leukienus, 764 
in ankylosmg spondylitis, 1161, 1162. 
m arthritis, 312. 
in asthma, 981. 

m dermatomyositis, 937, 1294. 
in erythema multiforme, 12S8. 
in erythroderma, 1269. 
in generalised scierodenna, 936. 
in gout, 448. 

in idiopathic acouired hzmolytic anzmie, 
747. 

thrombocytopenic purpura, 773, 
in lichen planus, 1279. 
in lupus erythematosus, disseminated, 935. 

systematised. 1265. 
in pemphigoid, 1289, 
in pemphigus, benign, 1290. 
erythematodes, 1289, 
foliaceus. 1289. 
vulgaris, 1288. 
in polyartentis nodosa, 932. 
in rheumatoid arthmis, 1153, 1154. 
in Stevens-Johnson syndrome, 1258. 
in Still’s diseasCj 1164. 
in ulceraUve colitis, 637. 


Cortisone, in acute leukxmia, 764. 
in Addison’s disease, 510,511, 
in adrenal surgery, 517. 
in anlcylosing spondylitis, 1161, 1162. 
in arthritis, 312. 
in asthma, 931, 932. 
in dermatomyositis, 937, 1294. 
in disseminated lupus erythematosus, 935. 
in erythroderma, 1270. 
m TCRcralised scleroderma, 936. 
in hirsutism, 513, 

in idiopathic acquired hannolytic antemia, 

thrombocytopenic purpura, 773. 
in interstitial keratitis. 229. 
in lupus erythematosus, disseminated, 935. 

systematised, 1265. 
in pemphigoid, 1289. 
in pemphigus, benign, 1290. 
erythematodes, 1289. 
foliaceus, 1289. 
vulgaris, 1288. 
in polyarteritis nodosa, 932, 
in pseudohemuphroditisra, 516, 
in rheumatoid arthritis, 1153, 1154. 
in Simmonds’t disease, 488. 
in Still's disease, IIM. 
in temporal arteritis, 933, 
in ulcerauve colitis, 637. 
in vinhsm, 513. 

thenpy, pulmonary tedema in, 988. 

Corynebacterium oiphtherle, 67, 

Coryza, acute, 147. 

Cotton card room asthma, 1015. 
cold. 1015. 

Cough, brassy, in acute suppurative medial* 
tinitis, 1090. 

in tracheal tumours, 9SS. 
gander. 958. 
in acute bronchitis. 964, 
in acute pleurisy, 1064. 
m amixbic abscess, 2S0. 
m aortic aneuTysm, 860. 
in asthma, 979. 
in beryllium poisoning, 366. 
in bronchial obatrucuon, 973, 975, 976. 
in bronchiectasis, 984. 
in broncho-pneumonia, 1058, 1060. 
in chronic bronchitis, 969. 
in diphthena, 71, 75. 
in emphysema, 999. 
in enlarged mediastinal glands, 1092. 
tn heart failure, 809. 
in hypersemia of lungs, 988. 
in ii^uenxa, 179, 180, 
in lung abscess, 1003. 
in measles, ISO. 
in pleunsy, 1064. 

in pneumococcal pneumonia, 1050. 

in pneumocoiuosis, 1009, 1011. 

in psittacosis, 184. 

in pulmonary collapse, 993. 

in pulmonary emphysema, 998, 

in pulmonary tuberculosis, 1021,1022, 1030. 

in tracheal oostruction, 960. 

in tracheitis, 955, 956. 

in tropical eosinophilia. 313. 

in tautsugamusbi disease, 290. 
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Cough in virus pneumonia, 1057. 

£n whooping-cough, 138, 139. 
tea-factory, 10^. 
tea-taster’s, 1040. 
weavers’, 1015. 

Coumarin in cardiac infarction, 848. 
Courvoisier's law, 696. 

Cow-pox, 168. 

Crab yaws, 234. 

Crabs in relation to paragoniniiasia, 317. 
Crachats perils, 970. 

Cracked-pot sound in hydrocephalus. 1401. 
1404. 

in tubercular cavity, 1025. 

Craft palsy, 1525. 

Cramp, occupational, 1526. 

•writer’s, 1526. 

Cramps, heat, 407. 

in arserucal poisoning, 230, 374. 
in cholera, 134. 
in manganese poisoning, 385. 
in progressive muscular atrophy, 1556. 
Cranial abnormalities in cerebral diplegia. 
1489. 

enlargement in hydrocephalus, 1400, 
1401. 

nerve palsies in intracranial tumour. 1366. 
1388. 

in encephalitis lethargica, 1416. 
in relapsing fever, 243. 
in syphiline tneoingius, 1399. 
nerves, affections of the, 1333. 
syphiilttc paralysis of, 1399. 
tabetic affections of, 1464. 
Craoiopharyngioma in FrOhlich’s syndrome, 
489. 

Cranio-sclerosU, 1175. 

•tabes in rickets, 465. 

CraniosteoosU, 1181. 

Craw-craw, 1329. 

Creatinine clearance test of renal function, 

1101 . 

excretion in u^e, 1098. 

Creeping eruption, 1334. 

Cretinism, 498. 

Crises, Dietl's, 1148. 
gastric, 1462, 1465, 1468. 
hypertensive, 1444. 
hypothermic, 488. 
in exophthalmic goitre, 493. 
tabetic. 1462, 1465. 

Crohn’s disease, 631. 

Crossed paralysis in lesions of pons and 
medulla, 1363. 

Croup, 945. 

Crush syndrome, 1128. 

Cry. hydrocephalic, 1395. 

of syphilitic infant, 226. 

Cryptococcosis, 197. 

Cr^tococcus neoformans, 197. 

Crystals in urine, 1099. 

“ CuQing ” of cerebral vessels in lethargic 
encephalitis, 1415. 
in syphilitic disease, 1435, 1455. 

Cuneus, lesions of, 1359. 

Curare, in hydrophobic spasms, 1423. 
Currchmann’s spirals in acute fibrinous 
bronchitis, 968. 


Curschmann’s spirals in asthma, 979. 
Cushing's syndrome, S16. 

mental disorders in, 1644. 

Cutis hyperelastica, 1296. 
laxa, 1293. 

rhomboidalis nuclue, 1295. 
Cyanocohalamin (vitamin B.O, 460, 734, 
735. 

as extrinsic factor, 734. 
in the treatment of pernicious anatmia. 
737, 738. 

of subacute combined degeneration. 
1554. 

Cyanose tardive, 895. 

Cyanosis, enterogenous, 751, 752. 

Cyanosis, central, in congenital heart disease, 
893. 

heliotrope, 180. 

in acute suppurative bronchitis, 966. 
in anilism, 392, 393. 
in cor pulmonale, 853. 
in emphysema, 998, 999. 

heart disease, 856. 
in Fallot’s tetraloCT, 898. 
m heart disease, 809, 811. 
to laryngismus stndulus, 947. 
m morbus cceruleus, 897. 
m passive hypcrsnua of the lungs, 988. 
m pheoylenediamioe poisoning, 393. 
in pneumothorax, 1082. 
in polycythemia vera, 750. 
to pulmonaiy infarction, 991. 
cedema, 989. 

Cyclical vomiting, ketosis in, 1105, 1106. 
of children, 561. 

Cyclops as intermediate host of guinea-wonn, 
330. 

leuckarti in relation to tsniasis, 323. 
Cylindromata, 1309. 

Cjvticercosis of brain, 324. 

C^ticercus bovis stage of tape-wonn, 322. 

cellulose stage of tape-worm, 322, 1384. 
Cystine calculi, 1107, 1141. 

C^tinuria, 1107. 

Cystitis, bacillus coli, 95. 
in paratyphoid fever. 111. 
in schistosomiasis, 320. 
in typhoid, 104, 1 10. 

Cysts, dermoid, 1303. 
echinococcus, 324, 1147. 
epidermal, 1303. 
hydatid, 324, 684. 
unplantation, 1303. 
in compression of spinal cord, 1537. 
in paragonimiasis. 317, 1043. 
in neniasis, somatic, 324, 325. 
myxomatous degeneration, 1312. 
of brain, 324, 1333. 
of kidneys, 1146. 
of lung, 1044. 
of spleen, 779. 
pancreatic, 703. 
pleuro-pencardial, 1094. 
sebaceous, 1303. 
synovial, 1312. 
enreheal, 957. 

Da Costa’s syndrome 904, 
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Dactylitis in congenital syphilis, 226 
in yaws, 234. 


Dandruff, 1217. 

Dandy fever, 189. 

Dapsone in dermatitis herpetiformis, 1287. 
1261. 

Darier’s disease, 1277. 

Day-dreaming, tn schizoid personality, 1657. 

D.D.T. in pediculosis, 1253, 12M. 
in prophylaxis of Oroya fever, 14S. 
in prophylaxis of plague, 129,^ 

Deaf-mutes, mental deficiency in, 1683. 

Deairiess, after cerebrospinal fever, 57, 59. 
after small-pox, 164. 
hysterical, 1672. 
in congenital syplulia, 226. 
tn disseminated sclerosis, 1475. 
in measles, 152. 
in mumps, 176. 
in osteitis deformans, 1173. 
in osteogenesis imperfecta, 1160. 
in qumine therapy, 256. 
in scarlet ferer, 42. 
in ScbiJder’s disease, 1413. 
in streptomycin therapy, 11. 
in typhoid, 104. 
in t^hus, 297. 

meningitic, in ccKbrospinal fever, 59. 

nerve, 1351. 

as complication of mumps, 176. 
in Mfoiire’s disease, 1353. 
in tsutsugamushi disease, 291. 

Debr6 phenomenon in measles, 154. 

Decompression sickness. 395. 

Deer-fly fever, 130. 

Defecation, 6(K>. 

directions as to in constipation, 607. 
reflex, training of, 600, 606. 

Deficiency, conditioned, 734. 
diseases, 454-482. 

Defluvium capillorum, 1319. 

Degeneration, cerebro-macular, 1482. 
hepato-Ienticular, 1484. 
progressive lenticular, 1484. 
stigmata of, 1684. 
subacute combined, 1550. 
in pellagra, 473. 
in pernicious ansmia, 736. 

Degenerative and hereditary brain dis- 
ease, 1627. 

'Degluflflon, normal, meraanlsm of, 541. 
painful, in acute eesophagitis, 547. 

Dehydration, 416, 417; 

for reLef of intracranial pressure, 1391. 

in acute infective enteritis, 121. 

in acute laryngo-tracbeo bronchitis, 946. 

in bacillary dysentery, ll4. 

in diarrheea. 611, 

in summer diarrheea, 615. 

in urxmia, 1110. 

sodium, 416. 

water, 417. 

Dejerine and Roussy, thalamic syndrome ** 
of, 1361. 

Delhi boil, 263. 


.a acute hepatic necrosis, 671. 
toxaemic, 30, 1642. 
tremens, 163S. 

Deltoid bursitis, 1167. 

Delusional states, chronic, 1639. 

Delusions in anxiety states, IbSl. 
in general paralysis, 1456, 1633. 
in mental nepr^ion, 1649. 
in schizophrenia, 1660. 

Dementia, 1626. 
after typhus, 29S. 
in pellagra, 1643. 
paralytica, 1455. 
paranoides, 1664. 
phantastlca, 1664. 

Pick’s, 1629. 
pt«cox, 1656. 

secondary, after cerebrospinal fever, 58. 
senile and preaeoile, 1628. 
simplex, 1664. 

Demoralisation in chronic slcoholtsm, 1637. 
Demyelination in Sehtlder*s disease, 1412. 

in subacute combined degeneration, ISSO. 
Dengue, 189. 

peri-anhrids in. 1156. 

Dental caries, 528, 529. 
and actinomycosu, 194. 
in relation to adenoids, 942. 
in relation to mercurial scomatids, 383. 
vitamins in relation to, 529. 
hygiene, 529. 

treatment, importance of, in relation to oral 
aepsis, 529. 

Dentition, delayed, in rickets, 465. 

in congmta] ^luLs, 227. 
Depersonalisation in anxiety states, 1651. 
Depression, mental, in obsessional dis- 
orders. 1679. 
symptoms of. 1649. 

De Quervain’s disease, 1167. 

Dercum’s disease, 1166. 

Dennacentor andetsoni, 293, 294, 336. 
rickettsi, 294. 
va^bilis, 293, 294. 
venustus, 336. 

Derzoacentroxenus ridceltsi, 293. 
Dermatitis, anenical, 231. 
aifler arspnenamine preparations, 231. 
smkylostome, 332. 
artifacta, 1211. 
atopic, 1195. 

bullosa striata pratensls, 1210. 
congelationis, 1210. 
conuc^ 1214. 

contagious pustular, of sbeep, 1250. 
coatusiformis, 308. 
due to actinic rays, 1210. 
to cold. 1209. 

to chemical substances, 1212. 
to fungi, 1232. 
to heat. 1209. 

to mechanical causes, 1211. 
to rsdioactivitf, 1210. 
exfoliative, 126S._ 
after arsphenamine preparations, 231. 
after intravenous penioUin, 219. 
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Dermatitis, exfoliative, after sulphooanude 
preparations, 27. 
neonatorum (Ritter), 1226. 
lierpetiformis, I2S6. 
senile, 1289. 

in beryllium poisoning, 386. 
in chronic mercurial poisoning, 382. 
in dinitro-ortAo-cresol poisoning, 392. 
in pellagra, 473. 

in phenylenediamine poisoning, 393. 
in trinitrotoluene poisoiung, 390. 
infective, 1216. 
medicamentosa, 1265. 
of erysipelas, the, 34. 
radium, 412. 
red mite, 336. 
seborrhceic, 1200, 1216. 
vegetans, 1231. 

X-ray, 410. 

Dermatofibroma, 1312. 
Dermatofibrosarcoma protuberans, 1312. 
Dermatobia hominis, 338. 
Dermatographism, 1255, 1256. 
Dermatomyositis, 936, 1293. 

Dermatoses, Bcneiform, 1281-1286. 
after arsphenamine therapy, 230, 231. 
Uchenoid. 1277-1281. 
squamous. 1270-1277. 

Dermatosis, pigmentary (Gougerot and 
Blum), 1260. 

progressive pigmentary (Schamberg), 1260. 
Dernus, tumours of the, 1310-1316. 
Dermographism, 1255. 

Dermoid cyst of brain. 324, 1383. 
of skin, 1303. 

Desensitisation in asthma, 981. 

Desert sore, 1329. 

Deoxycortone acetate in Addison’s disease, 
510. . . 

d’Espine's sign in enlarged mediastinal 
glands, 1093. 

Desquamation, in measles, 151. 
in rubella, 157. 
in scarlet fever, 39. 
in amall-pox, 162. 

De Toni-Fanconi syndrome, 1179. 

Devic's disease, 1478. 

Devil’s grip, 193. 

Dextrocardia, 894. 

Dhobie itch, 1333. 

Diabetes, bronzed, 6S0. 
insipidus, 489. 

in Hand-SchuUer-Christian’s disease, 
489, 784. 

in cerebral syphilis, 1460. 
mellitus, 422-443. 
acute infections in, 431. 
adiposity in relation to, 449. 
aniology of, 422. 
complications of, 438. 
diagnosis of, 425. 
dietetic treatment of, 427, 431. 
heart disease in, 902. 
in acromegaly, 484. 
in Cushing’s syndrome, 517. 
in baemochromatosis, 680. 
in relation to arterial degeneration, 439, 
in relation to pancreatitis, 705. 


Diabetes mellitus in relation to tubercu- 
losis, 438. 

incidence of, 422, 423. 
instilm treatment of, 427-437, 
mental disorders in, 1643. 
pathology of, 423. 
prcgnan^ in, 438, 
renal lesions in, 1125. 
surgical operations in, 437. 
symptoms of, 424. 
treatment of, 426. 
xanthoma in, 1298. 
tenuifluus, 490. 

Diabetic coma, 439, 
gangrene, 439. 
glomerulosclerosis, 1125. 
neuritis, 425, 1592. 

Diacetic acid m urine, 1105. 
test for, 1106. 

Diachylon as an abortifacient, 365. 

Diamidines in kala-azar, 268, 

Diaphragm, clonic spasm of, 1087. 
diseases of, 1087. 

displacement of, in ascites, 719, 732. 
effects of megacolon on, 647. 
epidemic spasm of, 193. 
eventration of, 647. 
hysterical spasm of, 1088. 
paralysis of, 1088, 1432. 
spasm of the. 567, 1087. 
tonic spasm of, 1088. 

Diaphragmatic acute dry pleurisy, 1065. 
beraia, 1096. 
spasm, epidemic, 325. 

Diapbyses, cupping of, in rickets, 466. 

Diaphysial aclasis, 1183. 

Diarrhcea, 609-614. 
achlorhydria causing, 554, 610. 
acute, treatment of, 613. 
chronic, 609, 614. 

C<xhin-China, 623. 
epidemic, in children, 614 
fatty, 612, 613, 664 701. 
false, in dyschezia, 611. 
fermentative, 609, 612. 
flagellate, 284. 
gastfogenous, 610. 
hiU, 626. 

in bacillary dysente^, 114. 

in chddren, epidemic, 614. 

in tiiolen, 134. 

in colitis, 633, 634. 

in dyschezia, 611. 

in epidemic dropsy, 348, 349. 

in food poisonirig, 121, 122, 124. 

in idiopathic steatorrheea, 621. 

in intestinal carbohydrate dyspepsia, 630. 

in intestinal ItpodysCrophy, 632. 

in kala-azar, 266. 

in measles, 150. 

in polyposis, 640. 

in plague, 128. 

in rickets, 466. 

in tropical sprue, 624. 

in regional ileitis, 632. 

in tuMrculous enteritis, 639. 

izifective or infectious, 614. 

nervous, 610. 
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Diarrhea, nervoxis, treatment of, 6I4. 
noctuma] in diabetes mellitus, 442 
post-prandial, 610. 
putrefactive, 609. 
soap, 613. 
summer, 614. 
tropical, 610. 

Dlaschlsis, 1337, 1371. 

Diastase in urine, 701, 1100. 

Diastatic index in mumps, raised, )76 
in acute pancteatJtis, llOO. 

Dlazo reaction in measles, 151. 
in small-pox, 162. 
in typhus, 297. 

Dick test m scarlet fever, 37, 44. 

Dfen£amoeba fragitis, 2?S, 

Diet, cholesterol-free, 693. 
in cteliac disease, 619. 
m diabetes, 431-435. 
in epidemic diarrhsa, 617. 
in gastric and duodenal ulcer, 581. 
m gastritis, 572, 574. 
m gout, 448. 
in lisematemesis, 570. 
m heart failure, 813. 
in hypoparathyroidism, 506. 
in idiopathic steatorrhcea, 622. 
m ketosis, 435, 437. 
in obesity. 450, 451. 
u tropics sprue, 625, 626. 
low calcium, to accelerate elisunation of 
lead, 370. 
reducing, 450, 451. 
salt-free, in ascites, 724. 

Oleti's ensea m movable kidney, 1143. 
treatment of, 1149. 

Digestion, 599. 
rdle of stomach in, 556. 

Digestive disorders and neurasthenic states. 
1645. 

in dental canes, 528. 
in tickeu, 466. 

system, diseases of the, 525-724. 
in ^hoid fever, 102. 

Digitalis, action of, 814. 
as cause of bradycardia, 815. 
of extra-systoln, 815. 
of heart block, 831. 
of sino-auneular block, 821. 
dosage of, 814, 

effect of, as shown by electrocardiograph, 81 5. 
forms of, in use, 814. 
in auricular fibrillation. 827, 828, 870. 
ia auricular Butter, 92b. 
in heart failure, 813. 
in hypertensive heart failure, 851. 
in paroxysmal tachycardia, 824. 
overdosaee of, symptoms of, 815. 

Digit^isauon, 814. 

Digoxin, $14, 824. 

Dihydrostreptomycin, 11. 

Dihydrotachysterol (A.T. 10) in treatment 
of tetany, 503. 

Dilatation of the heart, 892. 

of the tesopbagus in cancer, S51. 
of the stomach, acute, 597. 
in pyloric obstruction, S9S, 596. 

Dimenhydrinate In travel sickness, 403. 


Dixnereaprol in acute mercurial poisoning, 

in arsenical dermatitis, 231. 
in arsenical encephalopathy, 232, 
poisoning, acute, 374. 
in arsine poisoning. 376. 
in bismuth poisoning, 218. 

US erythroderma, 1269. 
in gold poisoning, 1153. 
in hepato-lenticular degeneration, 1485. 
in mercurial stomatitis, 233. 

Difijethylarsine, 373. 
poisomng by, 376. 

Dimelhylphdmlate in prophylaxis of insect 
bites, 337. 

Dioitrofienzene poisom'ng, 390. 

Dinitro-crtAo-cresoI, poisoning by, 391. 

Dtoitrophenol poisoning, 391. 

Diorchitrema pseudocirrata, 318. 

Dipetalonema streptocerca, 326. 

Diphenhydramine ui travel sickness, 403. 

Diphtheria, 67-79. 
ztiology of, 67. 
age-incidence of, 67. 
antitoxin, 77, 76. 
bacteriology of, 68. 
blood in, 72. 
carriers, 68, 77. 
complications of, 72. 
conjunctival, 71, 72. 
contacu, immuniution of, 76, 77 
cutaneoos. 72, 1232, 1330. 
dbgnosis of, 74. 
faacial, 70. 
haemorrhagic, 72, 76. 
incubation period of, 70. 
infecuons of the skin, 72, 1232, 1330. 
intubation in, 78. 
laryngeal, 71. 75, 78. 
malignant, 70, 75, 76, 77. 
mortality in, 75. 
myocarditis in, 890, 891. 
nasal, 71. 
of eye. 71, 72. 
paralysis m. 73,78, 1591. 
pathology of, 69. 

pharyngeal paralysis in, 1355, 1591 
post-ecazlatinai, 44. 
prcpuUal^ 72. 
prognosis in, 75. 
prophylactic treatment of, 76. 
quarantine for. 76. 

^bick lest of susceptibility to, 76. 
eexeonsl preraieace, 67, 
septic, 72, 76. 

rashes in, 72. 
symptoms of, 70. 
toxin in immune therapy, 3. 
toxins of, 69. 
treatment of. 76. 
umbilical, 72. 
vaginal, 72. 
vulval, 72. 
wound, 72. 

Diphtheritic sores, 1330. 

Diphyllobolhrium cordatum, 322. 
houghtoni, 322. 
latum, 322. 
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DipbyUobothrium mansoai, 323. 
parvum, 322. 

Dipleg/a, cerebral, 1487. 

Diploganoporus grandis, 322. 

Diplopia, as_ symptom of increased intra- 
cranial pressure, 1387. 
crossed, 1341. 

diagnostic indications of, 1341. 
in acute alcoholism, 353. 
in barbiturate poisoning, 360. 
in botulism, 123. 
in cerebral abscess, 1387. 
in disseminated sclerosis, 1474. 
in encephalitis lethargies, 1416. 
m four^-nerve paralysis, 1341. 
in intracranial tumour, 1387. 
m migraine, 1510. 
in myasthenia gravis, 1604. 

Dipsomania, 355. 

Dipylidium caninum, 322. 

Displacement murmur in pleurisy with 
effusion, 1069. 

Duseminated sclerosis, 1472. 

Dissociation, in hysteria, 1673. 

Distoma crassum, 316. 
hepaticum, 316. 
heterophyes, 318. 
ringer^ 317. 
sinense, 317, 
tvestermaoi, 317. 

Distomalosis, pulmonary, 317. 

DlstomUsis, 316-321. 

Dithraaol in psoriasis, 1273. 

Dittrich's plugs, 1200. 
in bronchiectasis, 984. 
in chronic suppurative bronchitis, 971. 

Diuretics in ascites, 724. 
in chronie nephritis, 1123. 
in heart failure. 815. 

Divers’ paralysis, 395. 

Diverticula as cause of acute intestinal 
obstruction, 649. 

of stomach and small intestine, 598. 
of the colon, 644. 
of pharynx and cesophagus, 546. 
traction, 546. 

DiverUcuIitis, 644. 
causing peritonitis, 712. 
in relation to cancer, M5. 
indications for operation in, 645. 

Diverticulosis, 644. 

Diving, condiuons entailed by, 395. 

Dog nose, 236. 

Dog’s disease, 188. 

DoUchocolon, 646. 

Dracontiasis, 330. 

DracuQculus medinensis, 330. 

Drainage, postural, 1004. 

m abscess of the lung, 1005. 
in bronchiectasis, 986. 
in collapse of the lungs, 993. 

Dreamy state as precursor of epileptic tetsefc, 
1499. 

Drepanocytosis, hereditary, 740, 743. 

Dreyer’s agglutmation test fox typhoid, 
105. 

Drop foot, 1574, 1589. 

■wrist, 1569, 1589. 


Droplet infection in acute poliomyelitis. 
1424. 

itr the common coW, 148. 
in plague, 127. 
m scarlet fever, 36. 
in tuberculosis, 85. 

Dropsy, epidemic, 348. 
m cancer of liver, 636. 
in cardiac failure, treatment of, 809. 
pleural, 1076. 
renal, 1113, 1116, 1121. 
theones of causation of, 1113. 

Drug addiction, 1637-1642. 
eruptions, 27, 1265. 

Drugs, as a cause of skin eruptions, 1265-1268. 
effect of, on colour of unne, 1106. 
in the treatment of insanity, 1620. 

Drunkenness, 353. 

Dublni’s disease (electric chorea), 1414. 

Ducrcy's infection, 143. 

Duct, thoracic, diseases of, 7S7. 

Ductus arteriosus, patent, 896, 897, 

Duguet'a ulcerations in ^phoid, 102. 

Diihring’s disease, 1286. 

Duodenal bulb, irregularity In, signihcance 
of. 579. 

contents, pancreatic ferments in, 701. 
drainage f^or obtaining bile, 692. 
feeding, 587. 
ileus, 597. 

ulcer, chronic, 578-587. 
hyperchlorhydria in, 579. 
intensissioDS in, 578. 
not hable to malignant change, 579. 
perforation in, 579. 
ptyalism tn, 530. 
smoking m relation to, S76, 579. 
treatment of, 580-S87. 

Duodenum, as source of infeethn in cbole- 
cystitis, 690. 
diverticula of, 593. 

Dupuytren’s contracttirc, 1167. 

Dost as preduposing to tubercular infection, 
1003-1017. 
consumption, 1009. 
disease of the lung, 1003. 
in relation to asthma, 978. 
to bronchitb, 939. 
to emphysema, 997. 
to pneumoconiosis, 1003. 
to aiUeosia, 1010. 

Dwaiffsm, 486. 
in achondroplasia, 1182. 
in cretuis, 499. 
in Fanconi syndrome, 1179. 
in Frfihhch’a syndrome, 489. 
in idiopathic iteatocTbcea, 621. 
pituitary in relation to, 4S6. 

Dysarthna, 1367, 1373. 
ataxic, 1373. 
fiacdd or atrophic, 1373, 
following heat hyperpyrexia, 403. 
in barbimrate poisoning. 360. 
in cerebellar apoplexy, 1440. 
in cerebral atheroma, 1444. 
in Fnedreich’a a t a x ia, 1480. 
in hepaio-Ienticular degeneration. 1434. 
in methyl mercury poiaoning, 333, 
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Dysarthria in progressive muscular atrophy, 
15S8. 
spastic, 1373. 

Dyschezia, 602, 605-€09. 
as cause of false diarrhsa. 611, 
of infants, 606. 

Dyschondroplasia, IlS3. 
Orsdiadochohisesis in cerebellar lesions. 
1364. 

Dysenteric arthritis, 1156. 

Dysentery, amcehic, 275. 
ascaris, 334. 
bacillary. 112-119. 
acute, 113-115. 
bacteriology of, 113. 
chronic, 115-119. 

complications and aequelie of, 116, 119. 
epidemics of, 112. 
incubation period in, 113. 
prophylactic treatment of, 117. 
prophylaxis, antisera in, 118. 

with sulpnonamides, 29, 117, 
rheumatoid arthntia foUoMiog, 1156. 
subacute, 115. 
sulphonamides in, 117. 
ulcerative colitis in relation to, 634. 
blUiarxial, 320, 
cUiate, 283. 
flasellal^ 284. 

Flezner*uoyd type, 113. 
tehlstosormasCs, 320. 

Shiga type, 113, 114. 

Soane type, 113, US. 

DysidrosU, 1220. 

Dyskeratosis foUicuIaris, 1277. 
laueosal, 1326. 

Dysmetria in cerebellar lesions, 1363. 
Dyspepsia, chrome cholecysutu as a cause of, 
691. 

gall-bladder, 695, 697. 
gouty, 447. 

in pernicious enatmia, 736. 

in relation to pulmonary tuberculosis, 1024. 

to rosscea, 1207. 
intestinal carbohydrate, 629. 
nervous, 567. 

Dysphagia, 541, 
hyttencal, 542. 
in acute tonsillitis, 533. 
in diverticula of pharym, 546. 
in (Edematous laryngitis, 944. 
in cesophageal cancer, 551. 
in cesophagius, 547. 
in organic nervous cfiseases, 542. 
m pharyngitis, 538. 
in quinsy, 535. 

iri retro-pharyngeal abscess, 539. 
in tuberculosis of larynx, 1024, 
lower (esophageal, 541- 
mid-cesophageal, 541. 
pharyngq-CEsophageal, 541. 
upper, with anzmia (rlummer-\^nsoii syn- 
drome), 542. 

Dysphasia, 1367. 

Dyspncea, asthmatic, 979. 
cardiac, 979. 
effort, 809. 

in acute fibrinous bronchitis, 968. 


Dyspncea in acute suppurative ‘ bronchitis. 
966. 9. 

in acute suppurative medlastinitis, 103 

m asbestosis, 1012. 

in bagassosis, 1016. 

in coal miners' pneumoconiosis, 1012. 

m cor pulmonale, 853. 

ut cystic disease of the lung, 1044. 

in duphnigmatic hernia, 1097. 

in disseminated lupus erythematosus, 934. 

in effort syndrome 905. 

in emphysema, 998, 1001, 1002. 

in epidemic dropsy, 34S. 

in heart disease, 794. 

in heart failure, 808, 809, 810. 

m bydrothorax, 1077, 

in lung abscess, 1003. 

in massive collapse of lung, 993. 

m mediastinal tumours, 1094, 

in mitral stenosis, 866. 

in nephritis, 1116. 

m (Edematous laryngitis, 944, 

in passive hyperamtn of ^e iungs, 988. 

in pneumothorax, 1082. 

m pulmonary etdemo, 989. 
in pulmonary fibrosis, 1007. 
in pulmonary infsrcuoo, 991. 
in pulmona^ tuberculosis, 1022. 
in aero-fibrinous pleunsy, 1067. 
to silicosis, 1009, 1010. 
in tracheal obstruction, 960, 961. 
paroxysms] cardiac, 809. 
nocturnal, 873, 914. 

spasmodic expiratory type, forms of, 979, 
utmnic, 979, 

Dystonia musculorum deformans, 1484. 
Dystrophia adiposo-geniulia, 488. ' 

menfs) symptoms of, 164^ 

myotooica, 1600. 

Dystrophies, muscular, !596. 

Dystrophy, nutritional, 478, 
l^uria from colifonn infection, 95. 
m encephalitis lethargies, 1417, 
in gonorrhcESf 65. 
in schistosomiasis, 320. 

Ear, “ block ", 397. 
disease, adenoids in caUtion to, 942. 
effect ol increased atmospheric pressure on, 
397. 

lesions of, in congenital syphilis, 226. 
middle, coliform infection of, 97. 

Earache in scarlet fever, 42, 47. 

Ebstein's disease, 877. 

Eccfaondromata, hereditary multiple ossify- 
ing. 1183. ^ ^ 

Ecmhymosea, 770. 

in scurvy, 462. 

Echinococcosis, 324. 

Echinococcus cyst of kidney, 1 147. 
granulosus, 324. 
multilocularis, 324. 

Ecfaotalla, 1525. 

Eclampsia, whooping-cough. 140. 

Ecthyma, 1227. 

Ectomorph tmbitus in schizophrenia, 1657, 
Ectopia cordis, 894. 

Ectr^ion in leprosy, 91. 
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Eczema ab solare, 1210. 
atopic, 1222. 
auioljmc, 1220. 
craqaeli, 1211 . 
discoid, 1219. 
endogenous, 1221. 
hypostatic, 1223. 

Infantile, 1221. 
nnmmular, 1219. 
pniriginous, 1222. 

fac^, 1195. 
vaccinatum, 1249. 

Eczematide, 1218, 1220. 

Effort syndrome, 904. 

Effusion, pericardial, 879, 880. 
peritoneal, 721. 
pleural, 1067. 
anomalous hzma of, 1072. 

Effusions, serous, causes of, 1067. 

EhlerS'Danlos syndrome, 1296. 

Eisenmenger’s complex, 900. 

Elbowj “ tennis,*’ 1167. 

Electrical convulsant therapy in affective 
disorder, 1654. 
injnries, 403. 

Electrocar^ogram, abnormal, 800. 
normal, 799. 800. 
of acute pericarditis, 879, 8S0. 
of angina pectoris, 838. 
of aortic stenosis, 873. 
of auricular fibrillation, 827. 
of auricular Sutter, 825. 
of aurieulo^reotricular bloci:, 830. 
of bundle*branch block, 801, 833. 
of cardiac iafarctioo, 844, 845. 
of chronic constrictive pericarditis, 882. 
of congenital heart disease, 896, 893. 
of coronary insufficiency, acute, 849. 
of effect 0 { digitalis, SIS. 
of emphysema heart disease, 856. 
of hypertension, 851. 
of intra-ventricular block, 801. 
of left ventricular hypertrophy, 800. 
of mitral stenosis, £68. 
of myocardial injury, 801. 
of paroxysmal tachycardia, 824. 
of pulmonary heart disease, 853. 
of right ventricular hypertrophy, 801. 
of Stokes-Adams syndrome, 831. 
of syphilitic aortitis, 861. 
of ventricular tachycardia, 828. 
of Wolff-Paridnson-White syndrome, 833. 

Electrocardiography, 798-802. 

Electrocution, judiaal, 403. 

Electro-encephalograpby, 1493, 1682. 
in epilepsy, 1493. 
in psychopathic personality, 1682. 

Electrolyte control, funcnon of kidneys in, 
1109. 

Electrolytes and water, disturbances of, 
415-422. , . , 

Elementary bodies of Pascben in vaceical 
lesions, 169. 

Elephantiasis, 928. 
filarial, 326, 327. , 
from spargmum mfecdoo, 323. 
nostras, 1224. 
verrucosa, 327. 


Efephantrasu, vulval in lymphogranuloma 
inguinale, 192. 

EHiptocytosis, 740. 

Ellis, curve of, in pleural effusion, 1068. 

Emboli, gas, in caisson disease, 396, 397. 
in auricular fibrilUtiou, 827. 
in subacute bacterial endocarditis, 886. 
malignant, from cancer of liver, 685. 
varieties of, 886. 

Embolic forms of pulmonary infarction. 990. 

Embolism, 925. 
air, SS4, 1446. 
cerebri 1445. 
fat, 854. 1446. 
femoral, 925. 
in apoplexy, 1446. 
in diphtheria, 73. 
in endoetrdieis, 32, 886. 
in mitral stenosis, 868. 
of central artery of retina, 886. 
paradoxical, 925. 
parasitic, 243. 
pulmonary, 852, 990, 
thrombosis and, 925. 

Emetics, action of, 562. 

Emetine in amabic dysentery, 278. 
in amabic hepatitis and abscess, 282. 
in chronic alcoholism, 1639. 
in distomiasis, 316, 317, 318. 
in echistosotmasb, 321. 
poisoning, 278. 

£metine«Bismuth>Iodide, 278. 
to amabic dysentery, 278. 
in amabic hepatitis. 282. 

Emotional causes of vomiting, 561. 
changes in mania, 1648. 
incongruity in schizophrenia, 1662. 
instability in progressive muscular atrophy, 
1560. 

Emphysema, acute vesicular, 1002. 
bullous, 998, 999. 
compensatory, 1026. 
in cadmium poisoning, 387. 
focal, 1011. 
heart disease, 855. 
marginal, 998. 
mediasti^, 1091. 
pulmonary, 997, 1026, 
theories of, 998. 

Emphysematous chest 999. 
gudJe, the, 999. 

Emprosthotonos in tetanus, 82. 

Empyema, 1072. 
actisomycotic, 1038. 
apical, 1075. 
tncteriology of, 1072. 
diaphragmatic, 1076, 
evacuation of pus in, 1075. 
fetid, 1073. 
interlobar, 1076. 
necessitatis, 1073, 1074. 

as a cause of pneumothorax, 1081. 
of accessory sinuses, 940. 
of antrum, 940. ^ 
path of infection In, 1072. 
pointing, 1073. 
pulsating, 1073. 

•pecial varieties of, 1075. 
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Encephalitis, 1404. 

issodated nith scute specific fevers, 1411. 
acute, 1411. 
epidemic, 1414. 
haemorrhagic, 1414. 
lethargica, 1414. 
mental state in, 1634. 

Parkinsonian syndrome in, 1513. 
sequels of, 1417. 
periaxialis, 1412. 
subacute inclusion body, 1413. 
suppurative, 1405. 

EncepbalO'myelitis, 1411. 
complicating measles, 152. 
following vaccmation, 170. 

Encephalopathy, arsenical, in arsphena* 
mine therapy, 230, 232. 

Encephalopathy, hypertensive, 1444. 
in acute nephritis, 1116, 1119. 
lead, 36S, 371. 

Enchondromatosis, 1183. 

Endarteritis, 931. 
in generalised sclerodenna, 935. 

Endocarditis, 884. 
acute bacterial, 889. 
atypical verrucous, 889 
bacterial, 884. 
in acute tonsillitis, 533. 
in measles, 152. 
in relation to chorea, 1518. 
in rheumatic fever, 50. 
in scarlet fever, 43. 
infective. 884. 
rheumatic, 49, SI, 889. 

Bubacute bacterial, 8SS. 
embolism in, 886. 
murmur In, 886. 

Osier’s nodes in, 886. 
pennnUBO m, S88. 
valvular defects in, S86. 
vegetations in, 885. 
verrucous, 933. 

Endocardium, diseases of the, 834-890. 
tuberculosis of, 890. 

Endochondral ossification, diseases of, 
1182. 

Endocrine causes of sexual precocity, 523. 
glands, diseases of the, 483—524. 

mental disorders associated with diseases 
of. 1643. 

Endodermophyton in tinea Imbricata, 1333. 

Endoltmax nana, 275. 

Endometritis in gonorrhcea, 67. 

Endothelial lesions, as cause of fixmotTnagfc 
sutes, 771. 

Endothelioma of brain, 1332. 
of pleura, 1086. 

Endothelium in relation to hsmotrhsgic 
tendencies, 771. 

Endotoxins, 3. 

and exotoxins contrasted, 3. 

Enema, opaque, technique of, 602, 603. 

Enophthalmos, 1345. 
in cancer of (esophagus, 552. 
to mediastuial tumours, 1095. 

Entamceba coU, 275. 
histolytica, 113, 275, 279, 636. 

Enteric fever, 97. 


Enteric fever, group of organisms, 98. 
Enteritis, 631, 
acute infective, 119, 
as a cause of diarrhcea, 610. 
chronic, 631. 
toxic Salmonella, 121. 
tuberculous, 638. 

Enterobiasis, 335. 

Enterobius vermicularis, 335. 

Enterococci in carbohydrate dyspepsia, 630. 
Enlero*coliils, 152. 

Enterogastrone, 587. 

Enterogenous cyanosis, 752. 
Enterokinase, 599, 701. 

Enuresis in ascariasis, 334. 

nocturnal, adenoids as a cause of, 942. 
Envelope crystals, 1099. 

Eostnopbilia, 753. 
hereditary, 753. 
pulmonary tropical, 313. 
tropical, 313, 753, 
with splenomegaly, 754, 

Eosirtophilic leukemia, 754. 

Epeira dladema, 339. 

^endymoma, 1534, 

Ephedrine in StokeS'Adsms t>'ndrome, 832. 
in accessory sinus suppuration, 94{. 
in allergic conditions, 711. 
m asthma, 980. 

in chronic postural hypotension, 818. 
in complete bean blocit, 832. 
in myasthenia gravis, 1606. 

EpbeUdes, 1202. 

Epidemic diarrhcea in children, 614 , 
jaundice, 663. 

Epidermolysis bullosa, 1291. 
Epidemopbyton inguinale, 1333. 
Epididymitis in cobforai infections of 
urmary frset; 98. 
in gonorrhiza, 66. 
in syphilis, 207. 

Epididymo-orchJtis, filarial, 327. 
in mumps, 175. 

Epiglottis, m'ollen in cedematous larmeitis, 
944. 

Epilepsia partialis contlnua, 1502. 

Epilepsy, 1492-1507. 
seuologyof, 1493. 
alcoholic, 1639. 
sura in, 1495, 1498. 
cardiac, 1502. 
convulsion in, 1495. 
cursive, 1499. 
cystfcercus, 324, 1504, 
diagnosis of, 1503. 
diurnal, 1501. 

effect of, on intellectual powers, ISOO, 1637. 

electrO'encephalognim in, 1493. 

essential, 1492. 

exciting causes of, 1494. 

heredity in, 1494. 

idiopathic, 1492. 

in cerebral abscess, 1407, 140S. 

in cerebral diplegia, 14S9. 

in infanule hemiplegia, 1491. 

in sMnatic tenissisj 324. 

in tuberose sclerosis, 1487. 

Jacksonian, 1492. 
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Epilepsy, major fits of, 1495. 

marriage and pregnancy in relation to, 1S05. 
mental disorders associated with, 1636. 

state in, 1500. 
minor, 1499. 
myoclonus, 1S02, 1520. 
nocturnal, 1501. 
periodicity of, 1500. 
post-convulsive phenomena in, ISOOt 
prodromata, 1495. 
prognosis of, 1504. 
psychomotor, 1360. 

fits of. 1499. 
refiex, 1502. 
symptomatic, 1492. 
symptoms of, 1495. 
traumatic, 1501. 
treatment of, 1504. 
varieties of, 1501. 

Epileptic cry, 1496. 
furor^ 1636. 

Epileptiform attacks in brain tumours, 1384. 
in cerebral syphilis, 1460. 

In general pai^ysis of the insane, 1456. 
in Ind poisoning. 368. 

Epiloia, 1486. 

Epiphyseal changes in congenital syphilis, 
226. 

in ncketa, 46S. 

Epiphyses in achondroplasia, 1182. 

Epiphysitis, syphilieic, 226. 

Epistaxis, 938. 
in cirrhosis of the liver, 677. 
in hereditary hsmorrhagic telangiectasia, 

Epithelioma adenoides cystlcum, 1309. 
apocrine, 1309. 
calcifying (Malherbe), 1310. 
of cesophagus, 551. 

Epituberculosis, 1026. 

Erb ty^e of paralysis m birth injury. 1585. 

Erb’s juvenile type of muscular dystrophy, 
1598. 

myotonic reaction, 1603. 
palsy, 1568. 

sign in hypoparathyroidism, 504. 
syphilitic spastic paraplegia, 1469. 

Erethism, 382. 

Ergotamine tartrate in migraine, 1511. 

Ergotism, 34S. 

Eructation, offensive, in pyloric obstruction, 
594. 

Eruption, bullous, in congenital syphilis, 225. 
creeping, 1334. 

Erysipelas, 34. 
coastal, 329. 
recurring, 35. 

Erysipeloid, 1232. 

Erysipelothnx rhusiopatbis, 7. 

Erythema after arsphenamine remedies, 231. 
aimulare centrifugum (Daner), 125S. 
chronicum migrans, 1256. 
contusiform, 1260. 
elevatum diutinum, 1299. 
figuratum perstans, 1259. 

&ced, 1255. 

in bacterial food poisoning, 121. 
in pellagra, 473. 


Erythema in septicsmia, 31. 
mduratum, 1244, 1261. 

^antum of Jacquet, 1223. 
infectious, 305. 
multiforme, 1257. 
nodosum, 307, 1260. 
of the ninth day, 231, 1255. 
pernio, 1205. 
rheumatic, 50, 51. 
simple, 1254. 
simplex gyratum, 1258. 
toxic, 1254. 

Er7thr*mia, 749, 750. 
in anoxscma, 400. 

Eryfhralgia, 924. 

Erythroblastosis fcetalis, 745. 

Eiythroblasts, 729. 

Erythrocyanosis, 924, 1205. 

cnmim puellanim frigida, 924, 1206. 

Erythrocyte sedimentation rate, 727. 
in pregnancy, 727. 
in rheumatoid arthritis, 1151. 
in tuberculosis, 1027. 

Erythrocytosis, 749. 

in mountain sickness, 400. 

Erythroderma, 1268. 

lymphadenopathic, 1268. 

Erythrcedema, 308. 

Erythromelalgia, 924. 
m chronic arsenical poisoning, 374. 

Erythromycin, 14. 

Erythroplasia (Queyrat), 1307. 

Espundia, 268. 

Esthiomene, 192. 

Ether, addiction to, 1642. 

Eugenics in relation to menul deficiency 
1867. 

Euglobulin in urine, 1102. 

Eunuchism, 520. 
mental changes due to, 1645. 

Eunuchoid giants, 485, 521. 

Eunuchoidism, 520. 

Euphoria, in disseminated sclerosis, 1475. 
m general paralysis, 1456. 
m septicemia, 31. 

Eurymorpb habitus, 1646. 

Euscorpius italicus, 340. 

Exercises, Buerger's, for thrombo-angutis 
obliterans, 922, 

postural, for osteo-Bithritis, 1159. 

E^iaustion and inanition, mental disorders 
associated with, 1642. 

Exner’s centre for wntten language, 1367. 

Exophthalmic goitre, 491. 

cardio-vascular system in, 492. 
gastro-intestinal system in, 492. 
metabolism in, 493. 
nervous system in, 492. 
ocular sigiu in, 493. 
psychogenic factors in, 1643. 
thiouracil in, 494. 

Exophthalmic ophthalmoplegia, 493. 

Exophthalmos in chloroma, 763. 
in exophthalmic goitre, 492. 
in Hand-Sch(iller-Chnstian’s disease, 784. 
in lesion of cervical sympathetic, 1345, 
in rat-bite fever, 245. 

I, multiple, 1183. 
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Exostosis in pulmonary new growths, 1042. 

Exostosis, subungual, 1322. 

Exotoxins, 3. 

and endotoxins, contrasted, 3. 

Expectoration in pulmonary tuberculosts. 

1021. 

Extrasystoles, 821. 
auricular, 821. 
in digitalis overdosage, 815. 
interpolated, 821. 
nodal. 822. 
ventncular, 822. 

‘ Extrinsic factor in protein food, 556. 
in relation to ansenuas, 734. 

Eye aCections in acromegaly, 484. 
in cerebrospinal fever, 59. 
in diabetes mellitus, 441, 442. 
in herpes zoster, 1248. 
in measles, 152, 155. 
in methanol poisoning, 357. 
in pemphigus, 1290. 
in smau-poz, 162, 164. 
in ayphilis, 207, 226. . 
in trtchlorethylene poisoning, 395. 
in vitamin A dehcien^, 455. 
cempUcations of sleeping sickness, 272. 
lesions, filarial, 329. 

Eyes, care of the, in small-pox, 1 68. 
conjugate deviation of, in apoplexy, 1433. 
m exophthalmic goiue, 493. 
in Gaucher's disease, 735. 
in toxic sdenomatous goitre, 495. 

Facial contracture after Bell's paralysis. 
1350. 

hemispasm, 1341. 
paralysis, 1349. 
from birth injury, 1585. 
from caries of temporal bone, 1349. 
from herpes of the geniculate ganglion. 

1349. 

in encephalitis lethargica, 1416. 
sj^m, peripheral, 1351, 

Facies, adenoid, 943. 
choleraic, 135. 

Hippocratica, 713. 

m aortic sneutysm, 860. 

in cerebral atheroma, 1443. 

in cerebral diplegia, 1489. 

m cirrhosis of the liven 676- 

ia congenital sTOhilis, 227, 

in cretmism, 499. 

in Cushing's syndrome, 516. 

in encephiditis lethargica, 1416. 

in hepato-lenticular degeneration, 1484. 

in Homer’s syndrome, 1345. 

in hypochrormc idiopathic ansmia, 732. 

in manganese poisoiung. 385. 

in Mediterranean ansemia, 743. 

in mjTtcedema, 496. 

in myasthenia gravis, 1605. 

in paralysis agitans, 1512. 

in pentonitis, 713. 

in sleeping sickness, 272. 

in systemic sclerosis, 1292. 

leprotic, 91. 

moc^olold, 1685. 

myopathic, 1599, 1601. 


Facies, tabetic, 1465. 
Facio-scapulo-humeral type of myopathy, 
1593. 

Factors V and VII in blood coagulation, 765. 
Ficcal accumulation as cause of acute 
intestinal obstruction, 649. 
efiects of, 607. 

Tomiling in intestinal obstruction, 651. 
Faeces, bile-products in, 663. 
demofutretion of tubercle bacilli in, 87. 
examination of, 603. 
in jaundice, 663. 
ocmt blood in, 603. 

tests for, 603, 604. 
pancreatic ferments in. 701. 
retention of, effects of, 607. 

Facet’s sign In yellow fever, 186. 

Fainting in heart disease, 794, 817. 

in methiemoglobimemia, 752. 

Fallot, tetralogy of, 897. 

Falx cerebri, localisation of lesions about the, 
1361. 

Familial icterus gravis neonatorum, 745. 
periodic paralysis. 1607. 
spastic paralysis, 1482. 

Famine fever, 241. 

Fanconi syndrome, 468, 1179. 

Faania caniculsiris, 339. 

Farcy, 131. 132. 
buds, 131. 132. 
pipes, 131. 

Farmers’ lung, 1016. 
sUn, 1210. 

Fascia;, fibrosiits of, 1166. 

Fasciola hepatica, 316. 

Fascioliasls, 316. 

Fasclolopsis busk], 316. 

Fat, sSinjty of, for nitrogen, 396. 
digestion defective in sprue, 620, 624. 
embolism, 854, 1446. 
acess of, in stools, 612, 619, 663, 705. 
in stools from deficient pancreatic digestion, 
701. 

in urine, 1107. 

metabolism in cmliac disease, 618. 

in idiopathic steatorrhcea, 620. 
necrosis in acute necrosis of pancreas, 702. 
•eoiuble vitamins, 454, 455, 456. 
subcutsneotu, loss of in lypodystropbia, 
452. 

Fatigue as spnptom of rheumatoid arthritis 

in relation to lead palsy, 367. 

Fatty dianhcea, 610, 612, 701. 

m diphdiena, 70, 

Fauces in scarlet fever. 38, 40. 

syphilitic ulcer of, 206. 

Faosse teigne amientacde, 1194. 

Favus, 1234, 1235. 

Febris comatosa, 1414. 
davB, 184. 
recurrens, 241. 

Feeble-mindedness, 1684. 

Felty’s syndrome, 1151, 

Fenainisation, 513. 

Femoral thrombosis, 927. 
in typhoid, 103. 
in typhus, 298. 
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Fermentation, gastric, £a relation to flatu- 
lence, S66. 

in pyloric obstruction, 594. 
intestinal, as cause of diarrhcea, 610, 612. 
in carbohydrate dyspepsia, 629. 
Ferments in relation to carbohydrate diges- 
tion, 629. 

Ferric chloride test for ketone bodies in 
urine, 425. 

Festination in paralysis agitans, 1512. 

Fever, abortus, 125. 
bilious remittent, 242. 
black, 264. 
blackwater, 260. 
break-bone, 189. 
camp, 295. 

Carapata, 243. 
cerebrospinal, 54. 

Choix, 293. 
dandy, 189. 
deer-fly, 130. 
enteric, 97. 
famine, 241. 
five-day, 300. 

following sulphanllamide administration, 27. 
gastric, 97. 
glandular, 305. 
hemoglobinuric, 260. 

Icteric. 242. 
intermittent, 245. 

JaU, 295. 

Japanese river, 288. 
tuosie, 245. 

Keodara, 184. 

Malu. 125. 
marsh, 245. 

Mediterranean, 125. 
melaouric, 260. 
meningococcal, 54. 

Meuse, 300. 

Monday, 1015. 

Oroya, 144. 

Pahvant Valley, 130. 
papataci, 188. 
paratyphoid, 110. 
phlebotomus, 188. 
pinta, 293. 

Pym’s, 188. 

Q,” 302. 
quintan, 300. 
rat-bite, 244. 
relapsing, 241. 
remittent, 245. 
rheumatic, 48. 

Rocky Mountain spotted, 293. 
sand-fly, 183. 

S3o Paulo, 293. 
scarlet, 36. 
spirillum, 241. 
splenic, of animals, 79. 
spotted, of Eastern type, 293. 

Sumatra mite, 28$. 
swamp, 237. 
three-day, 18S. 
tick, 243. 

Tobta, 293. 
trench, 300. 
trypanosome, 271. 


Fever, tsutsugamushi, 288. 
typhoid, 97. 
tj^hus, 295. 
ucdulant, 125. 

Volhynia, 300. 

.yellow, 184. 

Fibrillation, auncular, 826. 
mi^ular, cUiuml instances of, 1559, 1560. 
in encephalitis lethargica, 1417. 
m interstitial neuritis, 1576. 
in peroneal muscular atrophy, 1564. 
in progressive muscular atrophy, 1559. 

Fibrin, 765. 

Fibrinogen, 76S, 767. 

^broeystic disease, local, 1175. 

Fibro-elastosis, 889. 

Fibroma colU, 1312. 
durum, 1312. 
en pastille, 1312. 
moUe, 1312. 
of kidney, 1144. 

Fibromatosis osteoplastica osseum, 1175. 

Fibroplasia, endocvdial, 889. 

Fibrosis, endocardial, 8S9. 

in pulmonarv tuberculosis, 1019, 1020, 1025. 
insular, 1007. 

of wasted muscles in peroneal muscular 
atrophy, 1563, 1564. 
progressive massive, 1011. 
reticular, 1007. 

Fibrositis, 1165. 

.types of, 1165. 

Fibrous nodules, 1166, 1169. 
tissues, diseases of the, 1150. 

Fibbre amarilla, 184. 

Fiedler’s myocarditis, 891. 

Fibvre boutonneuse, 286, 293. 
jauoe, 184. 

Fifth disease, 305. 

Filaria bancrofti, 326, 328. 

as cause of chylolhorax, 1079. 
as cause of chyluna, 1107. 
as cause of elephantiasis, 326, 327, 328. 
life cycle of, 326. 
loa, 326, 328. 
malayi 326, 328. 
ozzaridi, 326. 

Persians, 326. 

Filartasis, 326. 

FUatow-Dukes disease, 304. 

Filix mas for tape-worm, 323. 

Filtrable viruses, 146, 147. 

Fingers, dubbing of, 1171. 

*' dead," 920. 

Hippocratic, 1171. 
in t^ynaud's phenomenon, 923. 
in systemic sclerosb, 1292. 
sausage-hkc, in syringomyelia, 1547. 
webb^, in oxycephaly, 1181. 

Fish, poisonous. 343. _ 

Fish-uver oils, vitamm value of, 454, 455. 

Fistula benveen gall-bladder and bowel, 696. 
gastro-colic, 588, 592. 


loiic^ 588. 


i^uno-colic, I 
veaico-coiic, 645. 
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local. 1497. 

paralytic. 1498. 

olfactory and gustatory, 1498. 

psychic, 1499. 

sensory, 1498, 1499. 

visual, 1493. 

Five*day fever, 300. 

Flaccid paralysis in cerebrospinal fever, 58. 
paraplegia in subacute combined degenera- 
. tion. 1552, 1553. 

Flaccidity in progressive spinal muscular 
atrophy of children, 1566. 

Flagellate diarrhora, 284. 

Flatulence, gastric, 566. 
in bacillary d^entery, 115. 
in cirrhosis of liver, 676. 
in intestinal carbohydrate dyspepsia, 630. 
in pulmonarv tuberculosii, 1021, 1024. 
in sprue, 624. 
intestinal, 630. 

Flea typhus, 286, 

Fleas in relation to spread of plague, 127, 129. 

Fleck-typhus, 295. 

Fleshy hand in syringomyelia, 1547. 

Flexibilitas cerea in encephalitis lethareica, 
1416. 

Flies as carriers of infectioa in epidemic 
diarrhoa, 615. 

genera of, causing intestinal myiasU, 337. 
in relation to baallary dysentery, 112. 
in relation to cholera, 134. 
in relation to typhoid, 93. 

Fluid retention as a factor in infection, 2. 

Flukes, diseases due to, 316-321. 

¥l«ah, hectic, Vnpulrnonaiy tobeicolosia, 1011. 
malar, in myxeedenta, 496. 

Foam cells in xanthoma, 1298. 

Focal sepsis in relation to anhntls, 1153. 
to fibrositis, 1165. 
to gall-bladder infection, 689. 
to gout, 445. 

to Henoch’s purpura, 774. 
to pyicmia, 32. 
to rheumatic fever, 48. 

Fcetnl adenoma, 500, 

Folic acid, 460, 735. 

deficiency in idiopsthie tteatorrhon. 620. 
in nutritional macrocytic aniemia, 477. 

Folie h deux, 1669. 

Folifuc acid, 460. 

Foiiiculitis barbae, 1227, 
profunda, 1227. 

Fontanelle, anterior, in rickets, 466. 

Food, arsenical contamination of, 373. 
as a cause of diairbcea, 609, 614. 
highly seasoned, as a cause of cirrhosis of 
Lver, 674. 

in relation to fibrositis, 1166, 1167, 
in relation to gout, 444, 448. 
in relation to urticaria, 1255. 
lead contamination of, 365. 
poisoning, 119. 
by Clostridium botulinum, 123. 
by Clostridium welchii, 124, 
by Salmonella organisms, 119, 121. 


Food poisoning, staphylococcal, 122. 
toxin, type of, 122. 

Foods, allergic reactions to, 710, 939. 

Fool-and-mouth disease, 182. 

Foot deformities in abacterial urethritis, 312, 
in acromegaly, 484. 

In mycetoma, 197. 

Foot-drop, 1574. 1589. 
in beriberi, 470. 
rot. 1218. 

Fordyce condition, 1309. 

Foreign bodies in appendix, 654. 
in bronchi, 974, 

in nose in relation to diphtheris, 71. 
in trachea, 959. 

Forest yanrs, 268, 

Formol-gel test in kala-aaar, 267. 

Fortification spectrum of migraine, 1509. 

Foster Kennedy’s syndrome, 1358. 

Fouadin in filariasis, 328. 
in schistosomiasis, 321. 

Fourth disease^ 304. 

Fosvlet's solution in disseminated sclerosis, 
1477. 

Fox-Fordyce disease, 1281. 

Fractional test-meal, 559. 

Fractures in enchondromatosis, 1183. 
in focal osteitis fibrosa, 1176. 
in frsgilitas otsium, 1180. 
in Gaucher's disease, 1 186. 
in hyperparathyroidism, 501. 
in multiple myeloma. 1185. 
in osteomalacia, 1177. 
m the Fanconi syndrome, 1179. 
spontaneous, m idiopathic steatorrhoa, 621. 

Fragilitas crinium, 1319. 
osslum congenita, 1180. 

Fragility of tells, 741. 
in acholuric jaundice, 741. 

Framboesia, 233. 

Freckles. 1202. 

Frei’s Intradermal test in lymphogranuloma 
inguinale, 192. 

Fremitus, hydatid, 1047. 

Friction fremitus, in acute pericarditis, 879. 
in acute dry pleuruy, 1064. 
in chronic pleurisy, 1066. 
in pneumoiua, 1051. 

Friderichsen-Waterhouse syndrome, 57. 

Friedreich’s ataxia, 1479. 
disease, 1479. 

Frdhlich’s syndrome, 488. 

Fro'in^s syndrome, 1J7V. 

Frontal bossing m congenital syphilis, 227. 

Frontal lobe, abscess of, 1408. 
signs of local lesions of, 1 353. 
tumour, syndrome of, 1358. 

Frostbite, 1210. 

Fugue, hysterical, 1673. 

Fuller’s ear^, 1014. 

Fulminate itch, 383. 

Fundus ocuU, m benign hypertension, 910. 

Fungi, dermatitis due to, 1232-1240. 
in rwtion to pulmonary lesions, 1038. 
pathogenic to man, 193. 
poisoning by, 345. 

Fungicidal dusts, causing mercurial poison- 
mg, 383. 



INDEX 


1721 


Faniculitis, endemic, 327. 

Fur dyes as cause of dermatitis, 1467. 

Furuncle^ 1229. 

Fusiformis, sensitivity to peoiciilin, 7. 

Gait, cerebellar, 1364. 
in alcoholic neuritis, 1589. 
in beriberi, 470. 
in bubonic plague, 128. 
in cerebral diplegia, 1489. 
in chorea, 1516. 
in disseminated sclerosis, 1474. 
in Friedreich’s ataxia, 1480. 
in hysteria, 1672, 
in lathyrism, 350. 
in manganese poisoning, 385. 
in osteomalacia, 1177. 
in paralysis agitans, 1512. 
in pellagra, 474. 

in pseudo-hypertrophic muscular dystrophy, 

1597. 

in sleeping-sickness, 272. 
in trinitrotoluene poisoning, 390. 

Galactosuria 444. 

Gall-bladder, B. coll infection of, 689. 
carcinoma 699. 
choleateiosis of, 694. 
diseases of, 689. 
dyspepsia, 695, 697. 
empyema of, 690. 
gangrene of, 690. 
infection, sources of, 689, 694. 
strawberry, 694. 

X-ray examination of, 692. 

Galloping consumption, 1021. 

Gall-stone colic, 695. 
dyspepsia, 695. 

Gall-stones, 694. 
achlorhydria and, 690. 
as cause of acute intestinal obstruction, 649. 
caldum bilirubinate, 741. 
cancer as a aequel of, 697. 
composition of, 695, 696. 
impaction of, 695. 
in achojuric jaundice, 741. 
in relation to jaundice, 661, 664. 
in reladon to pancreatic necrosis, 703, 704. 
in typhoid fever, 103. 

Galvano-cautery in 6broma molle, 1312. 
in gwuiloava. tetangwctaticuin, 1315. 
in stellate hsmangioma, 1314. 

Gametocytes of malarial parasite, 247. 

Gander cough of tracheal obstruction, 958. 

Ganglioneuroma, 520. 

Gangosa, 234, 236. 

Gangrene in acute appendicitis, 654. 
in agranulocytosis, 756. 
in benzene poisoning, 388. 
in cholera, 135. 
in diabetes, 439. 
in diphtheria, 72, 73. 
in endocarditis, 886. 
in ergotism, 345. 
in penpheral arteriosclerosis, 919. 
in Rocky Mountain tick typhus, 294. 
in scarlet fever, 44. 

in thrombo-angiitis obliterans, 921, 922. 
in thrombosb, 925. 


Gangrene in tropical ulcer, 1332. 
in typhus, 298. 
of the lung, 1005. 
of parotid in mumps, 176. 
of strangulated intestme, 651. 

Gangrenous stomatitis, 527. 
in agranulocytosis, 527, 
in measles, 152, 155. 

Canister disease, 1009. 

Ganser syndrome, 1674. 

Gargoylism, 1686. 

Garland’s tnangle in pleurisy vrith effusion 

1068. 

Gas, deficient elimination of, 566. 
emboli in caisson disease, 396, 397. 
in Batulence, nature of, 566, 567. 
produced in intestinal carbohydrate dys- 
pepsia, 629, 630, 
in megacolon, 647. 

Gas poisoning, acute tracheitis caused by, 954. 
as a cause of bronchitis, 967. 
fibroid changes in lung in, 1006. 
in relation to tracheitis, 954. 
pulmonary cedema after, 988, 

Gasserian ganglion, alcohol injection of, 

1341. 

Gaslrocfomy, partiaf, 586. 

Gastric analysis, 559. 
and duodenal ulcer, 575-'587. 
acute, 576. 
etiology of, 575. 

carcinomatous developments in, 586, 
590. 

chronic. 577-587. 
complications of, S78, 579. 
diet in, 581. 
treatment of, 580-587. 
harmatemesls m, 577, 579. 
incidence of, 575. 
pathogenesis of, 576. 
position of, as affecting pain, 577. 
post-idcerr6gime, 585- 
smokmginreTationto,576, 581, 583,584. 
strict ulcer treatment, 583. 
surgical treatment of, 586. 
tubercular, 588. 
crises of tabes, 1462, 1465. 

treatment of, 1468. 
disorders, causes of, 557. 
diverticula, S98. 
fever, 97. 
flatulence, S66. 
infection, 557. 
irritants, 556, 557. 
juice, bactericidal action of the, 556. 
excessive secretion of, 554. 
hyposecretion of, 554. 
noimal, 553. 

resting. 560. .... 

lavage, in acute mercurial poisoning, 3B1. 
in alcoholic coma, 355. 
in chicnic gastric and duodenal ulcer, 582. 
in chronic gastritis, 574. 
motility, 555. 

putrefaction as a cause ot fiatulence, 566. 
secretioa, 553. 

regubtion of, 555. 
sensation, 556. 



Gastric analysis, symptoms of functional 
nervous disorders, 557. 
refiex, origin of, 558. 
ulcer, chronic, 577. 

carcinomatous development of, 578. 
cicatrisation of, causing hour-glass 
stomach, 578. 

healing of, causing obstruction, 578. 
perforated, 578. 

Gastritis, acute catarrhal, 571. 
phlegmonous, 572. 
suppurative, 572. 
alcoholic, 571, 573, 574. 
atrophic, 573. 
chronic, 573. 
diffuse suppurative, 572. 
hxmato^enous, 557. 

Gastro-colic 6$tula after gastric operations, 
SS7. 

in cancer of colon^ 588, 592. 
Gastrodiscus bomima, 316. 
Gastro-enteritis from bacterial poisoning, 
121, 122, 124. 

in acute lead poisoning, 363. 
in fungus poisoning, 345. 
Oastro-enterostomy, anwriia following, 732. 

3 ’astrostomy in hour-glass stomach, 594. 
otestlnal allergy, 710. 
catarrh in chronic alcoholism, 355. 
infection, acute. 614. 

•jejunal and jejunal ulcer, 587. 
•lelunitis, post-operative, 587. 
•]eluao*coUc fistula, 587. 

•jqunoatomy, in oncer of stomach, $93. 
w pyloric obstruction, 536. 

Gastroscopy, 560. 

Gastrotaxis, 569. 

Gaucher's disease, 784, 1186. 

Gee-Herter disease, 620, 1178. 
Gec-Thaysen disease, 620. 

General paralysis of the insane, 14SS. 
dementia in, 1632. 
juvenile, 1633. 

Lissauer form of, 1633. 

Wassennann test in, 1457. 

Geniculate ganglion, herpes of, 1349. 
Genital mucous membranes, diphtheritic 
infection pf, 70, 72. 

organs, defective development of, in 
Frdhlich’s syndrome, 489. 
in cretinism, 499. 
in dystrophia myotonica, 1602. 
in virilism, 512. 

lesions of, in lymphognuiuloma inguinale, 
191. 

in ulcerating granuloma, 1335. 
tract, abacterial infection of, 310. 

Genitals, serpiginous ulceration of, 1334. 
Gentian violet in clonorchiasis, 318. 
in enterobiasis, 335. 
in strongyloidiasis, 326. 

Gerhardt's sign, 961. 

German measles, 156. 

Gesture language, 1369. 

Ghon's focus, 1018. 

Giardia diarrhoea, 284. 

Glardia intestinalis, 284. 
lamblia, 284. 


Giddiness in carbon monoxide poisoning, 
359. 

in epilepsy, 1499. 
in heart disease, 794. 
in intracranial tumour, 1388. 
in mimlne, 1509. 

Gierke’s syndrome, 452, 892. 

Gigantism, 485. 

Gilchrist's disease, 198, 1239. 

GiUes de la Tourette’s disease, 1524, 1634. 
Gingivitis in relation to pyorrheea, 527, 523. 
marginal, 528. 

Girdle sensation in tabes, 1463. 

Glanders, 131. 

Glands, cervical, enlargement of, vrith 
adenoids, 942. 

mediastinal, enlargement of, 1092. 
Glandular fever, 305-307. 
purpuric type, 306. 
typhoid type, 306. 

Clans penis, primary syphilitic tore of, 
204. 

Glanzmann's disease, 771. 

Glass'pock, 171. 

Glaucoma in epidemic dropsy, 348, 349. 
Glioblastoma multiforrae, 1382. 

Glioma of brain. 1381. 

Globlo insolio, 429. 

Ctobulio, antincmophilic, 765, 766. 
in urine, 1102. 

Globus hi^terieus, 539, 1671. 
Glomangioma, 1315. 

ClomeruJo-nephritis, 1115. 
Ctomerulosclerosb, diabetic, 442, 112$. 
tctarcapUIary, 1125. 

Clossioa morsitans, a trypsnosome earner, 
271. 

palpalis, a trypanosome carrier, 271. 
swynnerlonl, 271. 
tacbiaoldes, 271. 

Glossitis, 1327. 

chronic tuperiicial in syphilis, 208. 

exfoliata, 1327, 

in anmruat, 732. 

in Paterson’s syndrome, 543. 

in peUagnt, 473. 

in pernicious aruania, 736. 

Moeller's, 1327. 
rbomboidea medians, 1327. 
syphilitic, 203. 

Glossodynia, 1327. 
exfoliata, 1327. 

Glossophax^geal neuralgia, 1354. 

Glottic spasm, 953. 

in tetanus. 82. 

Glottis, cederaa of, 944. 
in measles, 151. 
in mumps, 176. 
in typhus, 298. 

GIovo and stocking aiuesthesia, 1587. 
Glucocorticoids, 506, 507. 

Glucose content of cerebrospinal fluid, 1380. 
in hyperinsulinism, 431, 444. 
tolerance in osteo-arthritis, 1159, 
ui rheumatoid arthritis, 1151. 

Gluten of wheat, intolerance of, in coliac 
disease, 618. 

in Idiopathic steatorrheea, 620. 
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Glyceryl trinitrate in anginal attacks, 8-10. 

Glycogen disease, 452. 

Glycosuria, causes of, 422, 
m acromegdy, 484. 
in brain-stem lesions, 1363. 
in Graves’s disease, 493. 
in relation to blood sugar, 423. 
in sciatica, 1592. 
in whooping-cough, 140. 
pituitary gland in relation to, 483. 
thyrotoxic, 494. 

Gmelin’s test for bile-pigment, 662. 

Goat’s milk as channel of infection in un- 
dulant fever, 125, 126. 

Goeckerman regime in psoriasis, 1272. 

Goitre, 499. 
colloid, 499. 
exophthalmic, 491. 
malignant change in, 500. 
nodular, 499. 
parenchymatous, 499. 
pressing on trachea, 500. 
thyretoxic nodular, 495. 
toxic adenomatous, 495. 

Gold poisoning, effect of, on liver, 671. 
therapy, eomplieations of, 1152. 
in arthritis, 1152. 
in lupus erythematosus, 1263. 
in rheumatoid arthritis, 1152, 1153. 
in Still's disease, 1164. 

Gonadotrophin, 483. 

Gonads in acromegaly, 484. 
u pseudo-hermaphroditism, 514, 515, 
in Simmonds's disease, 487. 

Gonococcal arthritis, 1154. 
peritonitis, 715. 
septicaemia, 31. 

Gonococcus, die, 65. 
sensitivity to penicillin, 7, 8. 

Gonorrhma, 65. 
in the female, 66. 
in the mafc, 65. 

prophylaxis with sulphonomides, 28. 

Goodall’s illness of infection, 150. 

Goose-gait with alkaptonuria, 1105. 

Gordon’s sign in spastic paraplegia, 1529. 

Goundou, 236. 

Gout, 444. 
acute, 446. 

aJcohcJism la relation to, 3S5, 445, 
chalky, 446. 
chrome, 447. 
classical, 446, 447. 

differentiated from rheumatic fever, 52. 
irregular, 447. 
mental disorders in, 1643. 
radiographic appearances in, 447. 
tophi in, 1301. 

Gouty changes in chronic lead poisoning, 426. 

Gower’s mixture in migraine, 1511. 

GowerSj the “ tonic atrophy ” of, 1557. 

Grademgo’s syndrome, 1342. 

Gramicidin, 6. 

Grand mal, 1495. 

Granular kidney, 1124. 

Granulocytes, 753. 

Granulocytopenia, after atsphenamine 
therapy, 232. 


Granulocytopenia, primary, 756. 

Granuloma annulare, 1299. 
coccidioidal, 200. 
eosinophilic, 783, 1298, 
in American dermal leishmaniasis, 268. 
inguinale, 1334. 

tropicum, 1334. 
lipophagic, 1294. 
paracoccidioidal, 199. 
pyogenicum, 1315. 
telangiectaticum, 1315. 
ulcerating, of the pudenda, 1334. 
venereum, 1334. 
vel inguinale, 1250. 

Granulomata, infectious, of brain, 1384. 
in beiyllium poisoning, 386. 
makria, 249. 

Grasping reflex in prefrontal lobe lesions. 

13S8. 

Graves’s disease, 491. 

Grawilz tumour, 1145. 

Greenstick fractures in rickets, 466. 

Grinders’ asthma, 1DD9, 1D15. 
consumption, 1009. 
rot, 1009. 

Grit consumption, 1009. 

Grocco’s triangle in pleurisy with efluston. 

1068. 

Gros ner, 236. 

Growing pains, significance of, 51. 

Growth, retarded in kwashiorkor, 479, 

480. 

stunted in glycogen disease, 452. 

Goaiac test for occult blood, 603. 

Guaiacol in arthntis, 1152. 

Guarnieri bodies in small-pox, 159, 166 

Guatemala nodules, 329, 

Guinea-worm disease, 330. 

Gumma in congenital syphilis, 226. 
ineningea], 1454, 1459. 
of bone, 203, 209. 
of brain, 1460. 
of heart, 858. 
of larynx, 209. 
of liver, 209, 682, 683. 
of lung. 1040 
of palate, 208. 
of pancreas 707. 
of pharynx, 208. 
of skin in syphilis, 207. 
of skull, 203, 209. 
of stomach wall, 589. 
of subcutaneous tissue, 208. 
of testide, 21^. 
of tongue, 208. 
of tonsil, 208. 
of trachea, 958. 
of vertebne, 209, 

GummaCa in yaws, 234. 

Gums, blue Ime on, due to bismuth, 217. 
in lead poisoning, 366. 
in mercurial poisoning, 382. 
in infanule scurvy, 464. 
in scurvy, 462. 
in yellow fever, 187. 

pain in, after aisphenamine therapy, 230. 

Habit spasm, 1522, 1523. 
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Habit spasms associated with impediments of 
speech, 1375. 

Habitus phtbisicus, 1029. 

Hxmangioma, sclerosing, 1312. 
senile, 1315. 
stellate, 1314. 

Hxmangiomata in epidemic dropsy, 348. 

Hxmangiomatosis, 775. 

Hxmaphysalis humerosa, 293. 

llsemarthrosiS) intermittent, 1165. 

Hxmatemesis and mclasna, 569. 
following deep X-ray therapy, 410. 
m acid gastritis, 573. 
in amemid, 569. 
in cancer of stomach, 591. 
m cirrhosis of liver, 569, 676. 
in duodenal ulcer 579. 
in gastnc ulcer, 569, 577. 
m gastro-jejunal ulcer, 583. 
in hxmophilia, 569. 
m ssophageal ulcer, 548, 549. 
in porta) thrombosis, 688. 
in purpura, 569. 
m relation to menstrustion, 569. 

In splenic anxmia, 569. 
treatment of, 570. 

Hxmatin, 248, 249. 
acid, m stools, 604. 

Hsamatoma, ehrooie subdural, 1450. 

Hematomyelia, 1549. 

Hematopoiesis, rOIe of stomach in, 556. 

Hsmatoporptmio in stools, 604. 
in UTUW. 1099. 

Haematuria, 1104. 


causes of, IIM. 1141, 1148. 
from B. coll imection, 95, 96. 


from spider bite, 339. 
in infantile scurvy, 464. 
in nephritis, 1104. 
in renal tuberculosis, 1140. 

tumours, 1145. 
in scarlet fever, 43. 
in schistosomiasis, 320. 
in sulphonamide therapy, 26. 
in tuberculosis, 87. 
recurring, 96. 

Hxmochromatosis, 680. 

Hxmoccele, 247. 

Hsmoglobin, afRnity of carbon monoxide 
for, 358. 

content of blood in relation to anoxsmis, 400. 
denvatives in stools, 604. 
diaintegnition in blackwater fever, 261, 262. 
percentage, normal, 726. 

variationa m, 726. 
types of, 740, 741. 

Hxmoglobinsemia, nocturnal, 744. 
Hsmoglobinuria, 1104. 

in arseniuretred hydrogen poisoning, 375. 
in blackwater fever, 261, 262. 
malanal, 260. 
paroxysmal, 744, 1104. 
toxic, 1104. 

with hsemolytic aniemia, 744. 
Hxmoglobinuric fever, 260. 
Hsmo-hydrothorax, 1076, 1077. 
Hxmolysis as cause of anzmia, 730, 740. 
tn blacWater fever, 261, 262 


Hemolysis in malaria, 248. 249. ’ 

in relation to jaundice, 661, 745. 
in relation to leucocytosis, 740. 
in sulphonamide therapy, 26. 

Haemolytic anaemia, 740. 
disease of ncw-bom, 745. 
organisms, 730. 

Hxmoperlcardium, 884. 

Hxmophllia, 767. 

Hxmopbilus ducreyi, 143. 
influenzae, 32, 148, 179, 966. 
meningitis due to, 62, 1393. 
sesnsitivity to penidilin, 7, 8. 
pertussis, 138. 
sensitivity to streptomycin, 10. 

Haemapbysalls humerosa, 293. 
punctata, 336. 

Hxmopneumotfaorax, 1081. 
from infection, 1078. 

Hemopoiesis, in relation to symptomatic 
anzfflias, 731. 
spleen in relation to, 778. 

Haemoptysis, 995. 
setiology of, 995. 
forme nfmoptolque sfcche, 995. 
from aneurysm, 995. 
in abscess of lung, 1003. 
in actinomycosis, 195. 
in adenoma of bron^us, 973. 
in atrial septa] defect, 896. 

ID bagassosis, 1016. 
in bronchiectasis, 984, 986, 995. 
in cystic disease of the lung, 1044. 
in gwgrene of lung, 1005. 
in heart fsalure, 809. 
in infarction of the lung, $91, 99S, 
in mitral stenosis, 866. 
m paragonimiasis, 317, 1043. 
in pneumococcal pneumorua, 1050. 
in pulmonary aspergillosis, 1039. 
in tuberculosis, 995, 1019, 1020, 1023. 

treatment of, 1036, 1037. 
in spirochztosis tcterohxmorrhagica, 240. 
in trauma, 995. 

in traumatic hismothoraz, 1078. 
in vicarious menstruation, 995. 
spurious, 995. 

Hxmorrbage or haemorrhages, as cause of 
anxmia, 725. 
capsular, 1437. 

cerebral, conditions of occurrence of, 1435 

effects. of, 729, 730. 

intestinal, id amccbic dysentery, 277. 

m typhoid, 102, 107, 110. 
uito spinal card, 1549. 

“ light-headedness *' due to, 1642. 
meningeal. 1448. 
shock in, 725, 726. 
spontaneous subarachnoid, 1448. 
subarachnoid, 1448. 
subdural, 1450. 

tenden^’ to, in acute infections, 771. 

in jaundice, 662. * 

** the arte^ of,” 1437. 

Htemorrhagic capillary toxicosb, 774 
diathesis, 569. 

disease of the new-born, 769. 
diseases, 767-776. 
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HjemorrhaBlc diseases, blood-platelets in. 
770. 

capillaries in, 770. 
classification of, 767. 
endothelium in, 771. 
pleural enusions, 1077. 
states, symptomatic, 771. 
telangiectasia, her^itary, 775. 
lixmorrhagin in snalce venoms, 341. 
Itemoslderin, 263, 6S0. 

Hemosiderosis, idiopathic pulmonary, 
of liver and spleen in aplastic 
anzmia, 739. 

Hemostasis, blood platelets in relation to. 
770. 

in relation to purpura, 770. 

Hemothorax, 1078. 

HaiTkine’s vaccine in plague prophylaxis, 
129. 

Hair, arsenic in, in poisoning cases, 375. 
diseases of the, 1317. 
dyes as cause of lead poisoning, 365. 
dyspigmentation of, m kwashiorkor, 479, 
4S0. 


early peyness of, in Graves's disease, 493. 
^wth of, in anorexia nervosa, S64. 
m acromegaly, 434. 
ingrowing, 1228. 
loss of, after scarlet fever, 40. 
after imall-pox, 162. 
in injury from radio-active substances, 
414. 

in kala-azar, 266. 
in leprosy, 91. 
in myzeeoema. 496. 
in syphilis, 206. 
in typhoid, 101. 
in xerodenna, 1200. 
in X-ray iniurics, 410. 
plucking, in pink disease, 309. 

‘ Halitosis, 529. 

Hallucinations, 1614. 
in alcoholism. 163S. 
in cocainism, 1641. 
in delirium, 1625, 1626. 
in delirium tremens, 1638. 
in epilepsy, 1498, 1636. 
in hebephrenia, 1664. 
in lesions of occipital lobes, 1360. 
in mental depression, 1649, 1650. 
in pellagra, 1643. 
in tchirophrmia, 1662. 
in senility, 1629. 
in uncinate lesions, 1360. 

Hallucinosis, acute, 1626. 
alcoholic, 1638. 

paranoid, in mental defectiiTs, 16S5, 

Hand, fleshy, in syringomyelia, 1547. 

interoiteal position of, in paralyse sgitans. 
1512. 

obitetne. in hj-poparathyroidicn. 504. 

Iland-SchOller-^risUan's disease, 783, 
11S6. 

Hands in scromegaly. 4S4. 
in mongol idiots, 1685. 
in syringomyelia, 1546, 1547. 

Handwriting'm general panlj-sis, 1633. 
in sclutophremi. 1661. 


Hangnails, 1322. 

Hanot's biliary cirrbosis, 679. 

Haptene, 5. 

Harmon's sulcus in adenoids, 942. 
in rickets, 465. 

Hartmaon-Rlngcr lactate solution in 
epidemic diairhn, 617. 

Harvest mites, 336. 

Hatters* shakes, 3S2. 

llaustratian of colon, 600. 
in colitis, 635. 

Haut mal, 1495. 

Hautmaulsrarf. 1334, 

Hay asthma, 979. 
fever, 939. 

Hayem-Widal type of hxmoljtic enxmia, 
747. 

Head, bossed, in rickets, 466. 

injuries, mental sjvnptoms in. 1635. 
retraction in acute hepatic necrosis, 671. 

Headache after arsphnumine ihcrspy, 230. 
in apoplectic s>'ndromc, 1449. 
m Cerebral abscess, 1407. 
in cerebral s}7>hifis, i460. 
in cerebral tumour, 13S6. 
in encephalitis lethargies. 1417. 
in hydrocephalus, 14U2, 1403, 1404. 
in malignant hyperteiuion, 914. 
in mtgrame, ISIW. 
in poliomythtis, 1426. 
paroiysmal, 1509. 
sidt. Isos, 
toxemic, 30. 

'•acuum, 14S. 

Heart, emyloidotii of, 892. 
arrhythmia, 819-834. 

in cardiac trauma, 903. 
beats, ectopic, 821. 

interpolated, 821. 

-block, 829. 

chronic valvular diiease of, 862-878. 
congenital disease of, S93-9U0. 
clasiification of, 894. 
ac)anotJc, B94, 
cyanotic, S97. 
diagnosis of, 873. 

dilatation of the, as conicqurtKC of m)o> 
cardlua, 891. 
compensatory, S07. 

hypertension in relation to, 850, 851, 910. 
in oenben, 470, 903. 
in innoenza, ISO. 
mpaeiinvmu, 1053. 
in relation to cardiac failure, 807, 
in acarirt ferer, 43. 
in whooping-cough, 140. 
disease and chorea, 1517, ISIS, 
emphysema, 855. 
hj-perteniive, 850. 
in relation m rlieumatien, 49, 862. 
Iichrmic, 834-8SJ. 
phrsical examination in, 794. 
pulmo-jry, aeute, 852. 

chrome, 855. 
a)-tnptwns in. 794. 
typhil.tie, £58. 

^traumatic, 901. 

aliaplacemeat of, in hydrothortr, 1077. 
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Heparin in lung infarction, 992. 

in thrombosis, S48, 926. 

Hepatic abscess, 279. 
necrosis, scute, 670, 671. 
subacute, 670. 

and nodular hyperplasia, 672. 
veins, thrombosis of, 665. 

Hepatisation of lung, grey, 1049. 
red, 1049. 

•' H6patisme,” 1167. 

Hepatitis, amcebic, 279, 280. 
homologous scrum, 666, 667. 
in leptospirosis icterotuemorrha^ca. 239. 
in syphilis, 207. 
rsfectiro. rfiftf. 
interstitial, chronic, 673. 
HepatO'lenticular degeneration 1484. 
Hepato^llenal fibrosis, 781. 

Hepatoma, 685. 

Hepatosis, alcoholic, 672. 
serous, 673. 

Hereditary and familial diseases of nervous 
system, 1479. 

haemorrhagic states, 767. 

Heredity in affective disorders, 1645. 
in asthma, 977. 

in congenital heart disease, 893. 
in dystrophia myotontca, 1600. 
in epilepsy, 1494. 
in gout, 

in familia] periodic paraij'sis, 16o7. 
in hsmoBulia, 767. 
in hnteita, 1669. 
in taiocy, 1683. 
in mental deficiency, 1683. 
in mental disorder, 1609. 
in obsessional disorder, 1677. 
in pulmonary tuberculosis, 1017. 
in schiaophrenia, 1656. 
Hermaph^ditism, 514. 

Hernia, diaphragmatic, 550, 10^6. 
cesophageal hiatus, 550. 
chest pain in, 839. 

Hemhe, uitemal, in intestinal obstruction, 
650. 

Herpes after aisphenamine remedies, 230. 
febrilis, 1246. 
gestationis, 1287. 
m cerebrospinal fever, 56. 
in malaria, 251. 
nr nfiVpsmg ttver, 

in spirochjctosis iclerohaHiiorrhapca, 239. 
labialis in acute gastritis, 571. 
in anphenamine therapy, 230^ 
in pneumonia, 1051. 
of geniculate ganglion, 1420. 

facial paralysis from, 1349. 
rectirrens, 1246. 
simplex, 1246, 1419. 

zoster, 1247. 

and varicella, 173, 1247, 1248^ 
from lesion of geniculate ganglion, 1248, 
1420. 

of cornea, 1248. 

of ophthalmic division of fifth nerve, 
1248, 1420. 
of palate, 1243. 
of tongue, 1248. 


Herter-Heubner disease, 620. 

Heterophil antibody reaction in acute 
leukaemia, 764. 

Heterophyes heteropbyes, 318. 

katsuradai, 318. 

Heterophyiasis, 318. 
cardiac, 318. 

Hetrazan in ^ariasLs, 323. 
in onchocerciasis, 330. 

Hexamethonium therapy in hypertensiun. 
912, 916. 

pulmona^ cedema in, 912. 
Hexylresorcinol in ascariasis, 334. 

in distomiasis, 317. 

Hiatus hernia, 1096. 


in bacillary dysentery, 114. 
in blaekwater fever, 262. 
in cholera, 134. 
in untmia, 1110. 
in yellow fever, 187. 
nervous, 1088. 
simple, 1037. 

Hilar dance in atria! septal defect, 896. 

Hill diarrbcea, 626. 

Hilum dimple, 1093. 

Hippocratic facies in acute penurious 
mabria, 252. 
fingers, 1171. 

Hippuric acid in unne, 1099. 
synthesb test, 660. 
test of hver function, 660. 

Hirschsprung's disease, 646. 

Hirsules, 1320. 

Hirsutism In aeromeealy, 484. 
in the climacteric, 522. 
in vuilism. 511, 512. 

Histamine m relation to allergic rhinitu, 939. 
in relation to gastric secretion, 555, 
urticaria, 1255. 

Histiocytoma^ 1312. 

Histoplasmosis, Appendix i. 

Hodglun's disease, 789. 

me^aslinal glands in, 1092. 

Hone's disease, 286. 

Hoag Bong foot, 2333. 

Hook-worm disease, 332. 

Hormones, adrenocortlcotrophic, 483. 
diabetogenic, 483. 
goaadolropbic, 4SX 
growth, 483. 
uisulotrophlc, 483. 
lactogenic, 433. 
sex, 507. 

oomalotrophlc, 4S3. 

steroid, in rheumatoid arthritis, 1153. 

(byrold, 491. 

(byrotrophic, 433. 

Horn, cutaneous, 130S. 

Homer's syndrome, 1345. 

Hone serum, lemiuvity to, 4. 

Hot-cross bun bead in rickets, 466. 

Hour-glass stomach, 578, 593. 

Hunger-pain, 578. 

lluntlngton'a chorea, 1519. 

llatcblruon’s teeth, 227. 

triad in congenita] syphilis. 227. 
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Hydatid cysts. 324, 325. 683. 
intracranki, 325, 1384. 
of Lver, 6S3. 

rupture of, 684. 
oflun^, 1046. 
of mediastinutn, 1094. 
disease, 324, 325, 683. 
of liver, 683. 
ofluog, 1046. 
of pleura, 1084. 
fremitus, 1047. 
parapleural, 1084. 
thrill, 684. 

Hydradenitis suppurativa, 1231. 

Hydradenoma papilliferum, 1309. 

Hydrarthrosis, mtemiittent, 1165. 

Hydroa sestivale, vel vacciniforme, 1210. 

Hydrocarbons, halofienated, poisoning by. 
393. 

Hydrocephalic cry, the, 1395. 

Hydrocephalus, 1399. 
acquired, scute, 1403, 
chronic^ 1403. 
cerebrospins] fluid in, 1400. 
congenital, 1400. 
in cerebrospinal fever, S3, 
in post'basic menineitis, 58. 

Dtide, 1404, 1410. 1452. 
smhilis in relation to, 1393, 1459. 

Hydrochloric acid in gastric juice, 554. 
in relation to anxmia, 734. 
in relation to luemoglobin formation, 556. 
lack of £ree| in cancer. 591. 
of gastne juice, action of, on bacteria, 
556, 557. 

use of, in chronic gastritis, 575. 

Hydrocortisone (compound F) in tofantde 
eczema, 1223. 
in osteo>arthritu, 11S9. 
in pruritus, 1192, 1197. 
in rheumatoid arthritis, 1154. 

Hydrocyanic acid, poisoning bv, 362, 363. 

Hydrogen>ion concentration of blood, 4IS. 

Hydronephrosis, 1142. 
renal contraaion m, 1128. 

Hy^opericardium, 884. 

Hydrophobia, 1420. 

Hydropneumotborax, 1082. 

Hydrops asthmaticus, 46S. 
congenital, 745. 

Hydrothorax, 1076. 
in heart failure, 809, 1076. 

Hymenolepis nana, 322. 

Hyosc^amine poisoning, 352. 

Hyoscme in travel sickness, 403. 
poisoning, 352. 

Hyperadrenalism, 518. 

Hypenemla of lung, collateral, 987. 
fluxionary, 987. 

Hypenesthesia in hydrophobia, 1421. 

m pre*paralytic stage of acute anterior 
pohomyelitia, 1427. 
in tabes, 1463. 
in trypanosome fever, 271. 
pharyngeal, 539. 

right ihac, in acute appendicitis, 655. 

Hyperbilinibiiuemia, 661. 
in blackwater fever, 262. 


Hyperbilirublosmia in malaria, 248. 
m nutritional macrucy-tic anxmia, 476 
in Oroya fever, 145. 
in relapsing fever, 242. 

Hypercmcsmia, idiopathic, 618. 

m hypernarathyroidism, 501. 
Hypercholesterolemia, 694. 

in myxcedema, 497. 

Hyperidrosis, 1198. 

Hyperinsulinism in tumour of islands ol 
Langerhans, 443. 

Hyperkeratosis, from arsenic, 374, 1267. 
of hair follicles in scurvy, 462. 
of soles in arsenical poisoning, 1590, 
Hyperkeratotic border of Merk, 474. 
Hypernephroma, 1145. 

Hyperostosis of skull, general, 1175. 
Hyperparathyroidism, 501. 
llyperpiesia, 909. 

Hyperpituitarism in acromegaly, 484. 
Hypcrpncca m acidxmia, 419. 

m altitude sickness, 401. 

Hyperpyrexia from heat, 408. 

in rheumauc fever, 50. 

Hypersplenism, 781. 

Hypertension, 907-916. 
bemgo, 909. 

essential, 1124. 
diastolie, 907. 

due to unibteral renal disease, 1112. 
endocrine, 908. 
essentia], 908. 
benign, 1124. 
malignant, 912, 1124, 
in phxMhromocy^oma, 518. 
nuLgnast, 912. 
essential, 1124. 

mental disorders associated with, 1630. 
pulmonary, 916. 
renal. 903, Mil. 

systemic venous in right heart failure, 808 
811. 

systoh'c, 907. 

Hypertensive crises, 1116. 

heart disease. 850. 

Hyperthyroidism, 491. 
auncul^ flbnllaiion in. 827, 901. 
blood pressure in, 900, 902. 
foimes fhistes of, 494. 
in relation to heart disease, 9(X). 
Hypertrichosis, 1320. 
in Cushing’s tpidrome, 517. 
in vinhsm, 512. 

Hypertrophic pulmonary osteo-aithro* 
pathy, 1171. 

llypervenlalation m carduc neurosis, 904. 
Hypochlorhydria, 560. 

in tropical sprue, 624. 

Hypochondria, prognosis of, 1653. 
Hypocorticalism, 507. 

Hypoderma bovis, 338. 

Imeafum, 333. 

Hypoglycxmia, 430. 
m Addison's disease, 508. 
in glycogen disease, 452. 
in tumour of islands of Langerhans, 443, 
702. 

spontaneous, 443. 
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Hypogonadism, 520. 

Hypordrosis, 1199. 

Hypomania, 1645, 1656. 
Hypoparathyroidism, 503. 
Hypopituitarism, 487. 

Hypoprotcirucmia, 1113. 
Hypoprothrombinasmia, 769. 
Hypotension, 916. 
postural, 818, 917. 

Hypothalamus, localisation of lesions of. 
1362. 

Hypothermic crisis, 468. 

Hypothyroidism, 496. 
anidrosu in, 496. 
heart in, 902. 

Hypotonia in cerebellar lesions, 1363. 
m tabes, 1463. 

Hypoxantbino in urine, 1098. 

Hysteria, 1669. 
aphonia in, 952, 
conversion mechanism in, 1671. 
cutis, 1211. 

differential diagnosis from schizophrtms, 
1665. 

disorden of sensibility in, 1671. 
in reladon to msrriage, 1677. 



«*ar experiences in relation to, 1673. 
Hysterical aphonia, 1672. 
conversion, 1614. 
dysphasia, 542. 

fits, difletencial diagnosis of, 1503, 1665. 

fu^e, 1673. 

mutism, 953. 

paralysis, 1672. 

personality 1670. 

polyuria, 489. 

pseudo-constipation, 607. 

Spasm of diaphragm, 1088. 

of cesophagus. Ml* 
tremor, 1672. 
vomiting, 561. 


Ichthammol in erysipelas, 35. 

Ichthyosis, 1200. 
hyatrix, 1200, 1298. 

Icteric fever of Carter, 242. 

Icterus, gravis, 671, 

neonatorum, familial, 745. 

Idiocy, 1684. 
amaurotic family, 1482. 
congenital, 1488. 
creun type of, 498. 
mlcroceghalic, 1488. 
mongoloid typo of, 1685. 
restless, 1488. 

Idiots savants, 1684. 

Ue^ stasis, diagnosis of, 607. 
stomach, 599. 

Qeilis, regional, 631. 

Ueo-colitls, acute, 614. 

Ileum, perforatioa of, m typhoid fever. 


tuberculous ulceration of, 638. 
Ileus, duodenal, 597. 

Hotycin, 14. 
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Imbecility, 1684. 

Immersion foot, 1209. 

Immune bodies in yeUow fever, 185. 

Immunisation, 3, 4. 

Immunity, 3. 
act^uired, 3. 
a^jve, 3. 

in relation to vaccine therapy, 3, 4. 
after virus diseases, 146. 
passive, 3. 
nclal, 9S, 

spleen in reUdon to, 778. 

Impetigo. Bockhart’s, 1199, 122$, 1229. 
contagiosa, 1225. 
follicular, 1225. 
neonatorum, 1226. 
pilyroides, 1226. 
seborrbcetc, 1225. 
vulgaris, 1225. 

Impotence, 521. 

in Simmonds’s disease, 437. 

Impulses, obsessional, 1678. 

Inaialtion, mental disorder in, 1642. 

Inclusion bodies, 146. 

Incompetence, aortic, 874. 
mitral, 863. 
tricuspid, 877. 

btconrinence in cerebrospinal fever, 56. 
in encephalitis lethargies, 1417. 
in frontal lobe tumour 1358. 
in genera] paralysis, 1456. 
in tithyrism, 350. 
in pousooiog by insecticides, 380. 
of ume and fseces in wilepsy, 1496. 

Inco-ordination in chorea, 1517. 
in tabes, 1464, 

Indicauuna, 1099. 
in scute intestinal obstruction, 652. 
in heat-stroke. 408. 

Indigestion, chronic intestinal, 618. 

Infantile beriberi, 470, 471. 
eczema, 1221, 
hemiplegia, 1490. 
paralysis, 1423. 

Iniantilisxii, 485. 
in glycogen disease, 452. 
in the Fanconi syndrome, 1179. 
intestinal, 618. 

Infarction, myocardial, 842. 
of lungs, 989. 

Infection, 1-5. 

factors predisposing to, 1, 2. 
gastro-intestioai, acute, 614. 
invaaive, 3. 

response of the body to, 3. 
results of bacterial, 2, 3. 
temiinal, 32. 

Infectious diseases, 30-315. 

haemorrhagic tendency in, 771. 

loHanunation as result of bacterial infection, 
2,3. 

Inftuenza, 178. 

complications and sequels of, 160. 
differential diagnosis of, 61. 
febnie type of, 179. 
malignaat type of, iSO. 
respiratory type of, 179. 
truheids in, 954. 
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Iniluenzal mealogitis, 62, 1393. 

Inhalations, steam, m acute laryngitis, 943. 
in acute laryngo-tracheo-bronclutja, 946. 

Inhibin, 521. 

Inositol, 460. 

Insanity. See under Psychological Medidne 
and Mental. 

Insect bites and stings, 337, 1254. 

as cause ofanaphyUctic symptoms, 337. 

Insulin, choice of, 429. 

dosage of. 427. 428, 419, 430. 

control of, 430. 
ejects of overdose of, 430. 
fat atrophy, 431. 
globin with zinc, 429. 
m nwittJ dfsonJers, 1621. 
in schizophrenia, 1666, 1667. 
local reactions to, 431. 
preparations of, 428, 419. 
protamine zinc, 42S. 
rflle of, in body, 423, 424. 
soluble, 428. 
standardisation of, 427. 
treatment of diabetes by, 427-437, 
zinc suspensions, 429. 

Intelligence tests, 1684. 1686. 

lotennittent claudication, 919. 
fever, 245. 
bydruthrosis, 1165. 

Internal capsule, localisation of lesions of. 
1361. 

Inter*sez, 514. 

Interstitial neuritis, 1576. 

Intertrigo, 1254. 

Intervertebral disc, protcudutg, brachial 
pain due to, 1578. 

in relation to compression of cord, 1540. 
sciatica due to, 1582. 

Intestinal absorption, defective, in idio> 
pathic steatorroca, 620. 
in sprue, 623. 
anthrax, 80. . 

carbohydrate dyspepsia, 629. 
indigestion, chronic, 603. 
infections, achlorhydria predisposing to. 
554. 

motor functions, examination of the. 601. 

movements, 599. 

mjdasis. 339. 

obstruction, acute, 649. 

sand, 623. 

stasis in relation to constipation, 607. 
stricture, congenital, 649. 
ulcere ia emaebwr d}-seoteTy, 377. 
in bacillary dysentery, 113. 
in kala-azar, 265. 
in typhoid, 99. 

worms as cause of appendicitis, Q54. 

Intestines, actmomycosts of, 194. 
diseases of the, 599-658. 
diverticula of, 593. 
examination of the, 601. 
functional disorders of the, 605-631. 

divisions of the, 599. 
motor functions of, 601. 
organic diseases of the, 631-658. 
palpation of, 601. 
perforation of, m typhoid, 102. 


Intestines, sigmoidoscopic examination of, 
604. 

strangulation of, 650, 651. 

X-ray mamination of, 602. 

Intoxication, alcoholic, diagnosis of, 353, 
354. 355. 
bacterial, 30. 

Intoxications, mental disorders in the, 
1641. 

Intracranial abscess, 1405. 
aneurysm, 1447. 
pressure symptoms, 1334-1389. 
tumours, 1380-1391. 1635. 
aphasia due to, 1370. 

Intramedullary tumours, 1534. 

2j3{riasic ffte(ar, SS6, 734. 

in relation to cyanocobalamin, 734. 
Intubation in diphthena, 78. 

in whooping-cough, 142. 

Intussusception, 650. 
chronic, 646. 
ileo-caecal, 650. 

Involutional alTeclivo disorders, 1646. 

paranoia, 1629. 
lodameba biitschlil, 275. 

Iodides in blastomycosis, 199, 200. 

Iodine, deSciency as a cause of goiue, 499. 
in endemic goitre, 500. 
in exophihalmic goitre, 494. 
insypbiUs, 221. 

isdio-active, in treatment of exophthaloie 
goitre, 494, 495. 
rdle of, tn thyroid activity, 491. 
lodism, 683. 

lonisatiOR, treatment of hay fever, 939. 
Iridocycli^s as a compilation of mumps, 

in goQOrrhcen, 67. 
in syphilis, 207. 

Iridoplegia, reflex, 1343. 

Iris^ atrophic changes in, 1344. 

Iiius in abacterial urethritis, 312. 
m congenital syphilis. 226. 
to tmu-pox. 164. 
malanal, 254. 

punctate, m onchocetciasb. 329. 

Iron, deficiency anzmla, 732. 
deposit of, in nxmochromatosis, 680. 
tn faxmorrhagic anxmla, 730. 
in hypochromic anxmia, 733, 734. 
in nutritional anxmb, 731. 
in Plummer- Vinson syndrome, 543. 
metabolism and elimination of, 680. 
iMcbxmia, acute conhai, il28. 


Isoniazid in lupus vulgaris, 1242. 
in pulmonary tuberemosis, 1034. 
in sarcoidosis, 1246. 

camel, 336. 
copra, 336. 

Cuban, 163. 
grouna, 332. 
in caisson disease. 397. 

Kaffir, 163. 

Ito-Reenstiema test In chancroid, 143. 
Ixodes holocyclus, 336. 
ricbius, 336. 



IMDSZ 


1731 


Jacisonion fits, 1497. 

in cerebral syphilis, 1460. 
in lesions of motor area, 1359. 
m lesions of occipital lobes, 1360. 
in lesions of temporal lobes, 1360. 
Jacc^uet’s erythema infantum, 1223. 
Jactitation in epilepsy, 1497. 

Jail fever, 29S. 

Jamaica, vomiting sickness of, 350. 
Japanese river fever, 2SS. 

Jargon aphasia, 1360, 1369, 1370. 
Jansch-Herxhcimer reaction, 215. 

in penicillm therapy, 220. 

Jaundice, 661. 
acholuric, 741. 

Catarrhal. 666. 

differential diagnosis of causes of, 663, 664. 
dissociated, 661. 
due to ascandes, 334. 
epidemic, 666. 
fsces in, 663. 
familial, 745. 
hatmolytic, 661. 
homologous serum, 154, 667. 
in acute hepatic necrosis, 671. 
in arseniuretted hydrogen poisoning. 375. 
in arspheoamine therapy, 230, 231, 232. 
ia blacksvater fever, 261, 262. 
in cardnoma of the bile-ducts, 700, 709. 
in carcinoma of the liver, 68S, 686. 
in chronic pancrutitis, 705. 
in erythroblastosis fatws, 745. 
in congenital obliteration of bile-ducts, 699. 
in kala-azar, 266. 

in iepto^irosis icterohsmorrhagica, 239, 

in malaria, 251. 
ui ydht? fever, JS6. 
infective, 661, 666. 
juvenile, chronic intermittent, 665. 
latent, 662. 
leptospirosis and, 238. 
mental s^ptoms in, 1645. 
obstructive, 661. 

from intestinal worms, 334. 
post-arsphenamine, 667. 
post-transfusion, 667. 
post-vaccinal, 667. 
pruritus in, 663. 
rheumatoid arthriris and, 1151. 
spirochsetal, 238. 
syphilitic, 682, 683. 
toxic, 661, 670. 

in trinitrotoluene poboning, 390. 
urine in, 662. 

Jelly-fish stings, 343. ^ , 

Jews, frequency of amaurotic familial idiocy 
in, 1482. 

of diabetes mellltus among, 423. 
of pentosuria in, 444. 
of suprarenal cortical hyperplasia among, 
512. 

liability of, to Gaucher’s disease, 785. 
relative immunity of, to pulmonary tubercle, 
1017. 

Joint effusions (pseudo-arthritis), 1165. 
Joints, dbeases of the, 1150-1170. 
effusion of fluid into, 1165. 


Joints, haemorrhages into, in hsmopbilia, 
768. 

in infantile scurvy, 463. 
in syphilb, 207. 

Jungle feven 245. 

Juxta-articu^ nodes, 237. 

Kabure disease, 320. 

Rahler’s disease, 1184. 

Sahn reaction ia glandular fever, 306. 

for syphilb, 205. 

Kakke, 468. 

Kala-azar, 264. 

Kaolin. 1014. 

Kaposi's idiopathic hsmorrhagic sarcoma. 
1313. 

varicelliform eruption, 1249. 
Kassowilz's law in syphilitic women, 225. 
Katayama ^ease, 320. 

Kayser-Fleischer zone of comeal pigmenta- 
tion, 1484. 

Keloid, 1311. 

Kendal’s fever, 184. 

Kennedy, Foster, syndrome of, 1358. 

Kepler lest in Addison's disease, 509. 
Kerandel's sign in African tiypanosomiasb, 
271. 

Kerasin. 785, 1186. 

Keratin rin^s in anidrosb, 2199, 
Keratinisation in vitamin A defideocy, 455. 
Keratitis in tmall-poz, 164. 

interstitial, in congenital syphilu, 226, 229, 
Eerato-acaathoma, 1305. 

Keratoderma blennorrbagica, 312, 1297. 
cUmacteriutn, 1297. 
punetatum, 1297. 

Keratosis, anenical, 1297. 
foUimlar. In scurvy, 462, 
foUicularis, 1280. 
pbaryngis, 540. 
aenilu, 1307. 
solans, 1307. 
suprsfoliicularb, 1200. 

Kerioo celsi, 1233. 

Eemicterus, 746, 1485. 

Ketnig's sign in cerebrospinal fever, 56. 
in encephalitb lethargica, 1417. 
in memngeal spiroch^osb, 240. 
in paralytic brachial neuntis, 1578. 
in tuberculous meningitis, 1396. 
Eetonurxa, 1105. 

tests for, 1106. 

Ketosis, diet in, 435. 

in dbbetes mellitus, 424, 43S. 

Kidney, adenocarcinoma of, 1145. 
adenoma of, 1144. 
amyloid, 1131. 
atheromatous, 1125. 
benign growths of the, 1144. 
blastomycosb of, 199. 
calculi in, 1141. 
cardiac 1108. 

circulatoiy disturbances of, 1107. 
coUform mfection of, acute, 95. 
congenital abnormalities of, 1130. 
congestion of, 1107. 
contracted, 1127. 
crush, 1128. 
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Kidney, nrsts of, 1146, 
diseases of the, 1098-1149. 

classification of, 1114. 
dysembryomata of. 1145. 
estimation of function of, 1101. 
fibromata of, 1144, 
function, 1100. 

estimation of, 1100. 
granular, 1124. 
mfarction of, IIDS. 

ischaemic atrophy of, in diabetes, 1125. 
lardaceous disease of, 1131. 
malignant tumours of, 1145. 
movable, 1147. 
polycystic disease of, 1146. 

“Rose Bradford,*’ 1131. 
sarcoma, 1145. 
senile, 1125. 

tuberculosa of the, 1139. 
tumours of the, 1144. 
waxy, 1131. 

Kiesselbach’s area, common source of 
epistaxis, 938. 

Rlebs-Lodller bacillus, 67, 68, 69. 

Kline reaction for syphilis, 205. 

Klumpke’s palsy, 1568, 1585. 

Knee-jerks m benlKri, 469. 

in tabea, 1463, 1466. 

Eooppie spider, 339. 

Koch’s comma vibrio, 133. 

Koeboer phenomenon, 1272, 1278. 
KoUoQychU, 1323, 1324. 
m iron deficiency aozmis, 732. 
m Plummer-Vuison syndrome, 543. 
KopUk's spots in measles, ISO, 151, 1S3. 
Korsakoit^^yehosU in alcohoLe neuritia, 

syndrome, 1590, 1627, 1638. 

Krait bites, 341. 

Kraurosis vidvae, 1295. 

Krukenberg’s tumour, 591. 

Kupffer cells, 783. 

Kveim test in sarcoidosis, 1246. 
Kwashiorkor, 478. 

Kyphosis m acromegaly, 484. 
in alkaptonuria, 1105. 
in cerebral diplegia, 1489. 
in emphysema, 999- 

in hypertrophic osteo-arthropathy, 1172. 
in multiple myeloma, 1185. 
in osteogenesis imperfecta, 1180. 
in osteomalacia, 1177. 
in rickets, 466. 
m ayrtngomyelia, 1547, 

Labia, primary syphilitic sore of, 204. 
Labio-glosso-pharyngeal paralysis, 1554. 
Laby^tbine vertigo, 1352. 

Lacrimal gland, swelling of, in Mikulicz'a 
disease, 177. 
in mumps, 175. 

Lactation, mental disorders associated tvitb, 
1645. 

Lactic acid in resting juice in cancer of 
stomach, 591. 

Lactosuria, 444. 

Lactrodectus, 339. 

Laennec’s cirrhosis, 674, 


Laenoec's “ perles *1 in asthnu, 979. 

in bronchitis, 970. 

Lsevulosuria, 444. 

Lamblia intestiaalis. 284. 

Inadry’s paralysb, 1594. 

Inngeb colloidal gold reaction, 1380. 
in disseminated sclerosis, 1475. 
in syphilis of nervous system, 1380, 
1457. 

Langerhans, islands of, in diabetes, 423. 
Lardacein, 1131. 

Lardaceous disease, 1131. 
in bronchiectasis, 985, 
in ^ironic tuberculosis, 1026. 

Larva mlgraos, 1334. 

Laryngeal conditions in children, 945. 
crises, 952. 
in ubes, 1462, 1465. 
treatment of, 1468. 
diphtheria, 71, 75. 

nerves, recurrent, in cancer of ccsophagus, 
552. 

obstruction, causes of, 75. 

in tmall-pox, 164. 
paralysis, 950, 1356. 
abductor, 950, 1356. 
complete, 951. 
functional, 952. 
in raedustinal tumour, 1095. 
in poliomyelitis, 1429. 
organic, 950. 

spasm, death from, in whooping-cough, 

spasms in hydrophobia, 1421. 

•tridor, congenital, 946. 
ulceration, tuberculous, 949. 
Laryuguraus stridulus, 947. 
in relation to adenoids, 942. 
in rickets, 466. 

Laryngitis, acute, 943. 
to children, 945. 
chronic, 947. 

complicating measles, 151, 155. 
membranous, 945. 
oedematous, 944. 
sicca, 948. 
spasmodic, 942. 
stridulosa, 945. 
tuberculous, 948, 1020. 
Laryngo-tracheo-bronchitis, acute, 946. 
Larynx, angioneurotic cedema m, 944. 
diphtheritic infection of, 71, 75, 78. 
diseases of the, 943-954. 
fiincdonal paralysis of, 952. 
cedema of, 944. 
paralysis of, 950. 
spasmodic affections of, 953. 
syphilis of the, 206. 
tuberculosis of, 943, 1020, 1024. 

Lateral bands, in pharyngitis, 538, 540. 
recess, locahsing symptoms of lesions of, 
1366. 

neurofibromata of, 1366. 
sinus, thrombosis of, 1453. 

Lathyrism, 349. 

Lathynis, species of, associated with poison- 
ing, 350. 

Leurence-Moon-Btedl syndrome, 489. 
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Lead, abortifacient uses of. 36S. 
colic, 363, 364, 367, 37L 
dunmation of, 370, 371. 
encephalopathy, 368, 371. 
excretion of, 365, 366. 
for protection against X>ray and radium 
injuryj 411, 413. 
in healthy unne, 365. 
line, 368. 

occupational risks from, 364. 
palsy, 366, 367, 371, 1593. 
poisoning, 363-372, 
acute, 363, 

status epilepticus in, 1502. 
alcoholism predisposing to, 364. 
chronic, 364-371. 
idiosyncrasy in, 364. 
mental disorder in, 1642. 
prophylaxis of, 369. 
fetra-etbyl poisoaiag, 371. 

Leber’a disease, 1340. 

Lederer, acute hzmolyde anemia of, 747. 

Legs, sdema of, chrome heredmry, 788, 
928. 

Leiomyoma, 1313. 

Leishmania braziliensis, 264, 263. 
dooovani, 264, 265. 
infantum, 264. 
tropica, 264. 269. 

Leishmaniasis, 264, 

American dermal, 268. 
post'kab'Uar dermal, 266. 

Lenticular degeneration, chronic, cirr- 
hosis of liver in relation to, 674. 
hepate-, 1484. 
progressive, 1484. 

Lentigo, 1202. 
maligna, 1310. 

Leonine faefea of leprosy, 9f. 

Leontiasis ossea, 1175. 

Lepothrix, 1238. 

Lepra reaction, 92, 94. 

Lepromin test, 92. 

Leprosy, 90. 
anssthetic, 91. 

Asturian, 472. 
bronchial, 973. 
mixed, 91. 
nodular, 91, 
of trachea, 959. 
tuberculoid, 91. 

X.eptocytosis, hereditary, 740, 743. 

Leptomemogids, 1391. 

Leptospira autumnalis, 238. 
camcola, 237, 233. 
grippo-t^hosa, 237, 238, 
hebdomadis, 237, 238. 
icterobsmorrhagie. 237. 

sensitivity to peniciilin, 7. 
pyrogenes, 238- 

Leptospirosis, 237. 
at^ical, 240. 
with jaundice, 238. 
without jaundice. 238. 

Leptospirosis Icterohxmorrbagica, 238, 

Lesfegue's sign, 1582. 

Lethargic encephalitis, 1414. 

Letterer-Siwo's disease, 784. 


Leucocytes, 752. 

Leucocjtosis, 752. 

Leucoderma centrifugum acauisltum. 
1204. ‘ 

syphilltie, 205. 

Leuco-eryt^oblastic ansmia, 747. 
Lenconychia, 1323. 

Leucopenia, 7SS. 

LeucaptakU, 209, 1326. 

Leucotomy, frontal, in treatment of mental 
disorders, 1621. 

in treatment of schizophrenia, 1668. 
Leu&smia, 757. 
acute, 762. 
aleuksmic, 761, 763. 
chronic lymphatic, 761. 
lymphocytic, 761. 
myeloid, 758. 
classification of, 758. 
eosinophilic, 754. 
leucopeoie, 761, 763. 
mixed, 749. 
monocytic, 758. 
myefoc^'c, 758. 
spfeno-medullary, 758. 

Leukaoxmia, 747, 749. 

Leukosis, 757. 

Levi.Loralne syndrome, 485. 

Lewisite, poboning by, 376. 

LibmaP'Sacks disease, 889. 

Lice in rebuon to Ttiopaing fever, 241, 242. 
to relation to trench fever, 300. 
in rebtion to typhus fever, 295. 

Lice>bome relating fevers, 242. 

Lichen amyloidcsif, 1281, 2300. 
nlUdus, 1279. 
pUno-pUaris, 1273. 
planus, 1277. 
atropfucus, tZ78, 
foUicularis, 1278. 
bypertrophlcus, 1278. 
verrucosus, 1278. 
sclerosus et atrophlcus, 1279. 
scTofulosorum, 1244, 1281. 
simplex chronicus, 1193. 
spioulosus, 1278. 
striahts, 1280. 
tropicus, 1328. 

Urticatus, 1256, 1281. 

Lichenoid eruption of axiliae, 2281. 
Lightning stroke, death from, 403, 404. 

injuries in, 404. 

I^gnac’s disease, 468. 
landau's disease, 1383. 

Lineae atrophlcae m typhoid, 104. 

Lineae distenss in Cushing's syndrome, 517. 
Lingua geographica, 1327. 
nigra, 1327. 
plicata, 1327. 

Linguatula serrata, 336. 

Lipase, 701. 

Lipodystrophia progressiva, 451. 
Lipodystrophy, intestinal, 632. 

Lipoid deposit diseases, 783-786. 
granalotnatosis, 1186. 
mfiltratiott in renal tumours, 1145. 
metabolism in atherosclerosis, 835. 
storage spleno-hepatomegaly, 7S4. 



IKDBX 


1734 

Lipoidosis, phosphatide, 785. 

Lipoma of skin, i313. 

Lipomatoses, 452. 

Lips and mouth, diseues of, 1324. 
Lipopbagia granulomatosis, 632, 

Lissauer type of genersi paral^is, 1633. 
Listeria monocytogenes, 305. 

Litten’s sign in pleural adhesion, 1066. 
Little’s area as common site of epistaxis, 038. 

disease, 1487, 1488. 

Livedo reticularis, 1209. 

Liver, acute and subacute necrosis of, 
causes of, 670. 
necrosis of, 670. 
yellow atrophy of, 671. 
amcebic abscess of, 277, 279-283. 
attacks, 673. 
biopsy, 659. 
carcinoma of, 685. 
pnmaty, 685. 
secondary, 686. 
cirrhosis, 673. 

Btiology of, 674. 

alcohol in relation to, 3SS, 674, 675. 
associated with progressive lenticular 
degeneration, 1484. 
biliary, 679. 

compensatory portal circulation in. 675. 
hcmatemesis in, 569, 676. 
in children, 674, 

Laeanec't, 674. 
multilobular, 674. 
perieellutar, 681. 
portal, 674. 
syphtlttie, 681. 

tuberculous disease with, 678. 
condicion of, in relation to jaundice, 664. 
congestion of the, 665. 
disease, fatw, 478. 
diseases of the, 658-689. _ 
enlarged, in acute necrosis, 671. 
in blacknraier fever, 261, 262. 
in cancer, 686. 

in chronic lymphatic leukemia. 761. 
in chronic pancreatitU, 705. 
in rirrhosis, 676. 
in congenital syphilis, 226, 631. 
in congestion, 666. 
in essential thrombo^osb, 770 
in fatty inSltration, 673. 
in Gaucher's disease, 735. 
in Elycogen disease, 452. 
in heart failure, 811. 
in hydatid disease, 684. 
in infective hepatitis, 668. 
in kata-azar, 266. 
in kwashiorkor, 479. 
in malaria, 249, 251. 
in Niunana-Pick's disease, 785. 
in nutritional maerocytic ansmia, 475. 
in pernicious ansmia, 736. 
in suppurative pylephlebitis, 689. 
in typhoid fever, 99. 
in yellow fever, 185, 186. 
fatty infiltration of, 672. 
fibrosis of, 673. 
function tests, 658. 
gummata of, 682, 683. 


Liver, hobnailed, 675. 
hydatid disease of the, 683. 
inflammation of, 666. 
lesions of, following arsphenamine treat- 
ment, 231, 671). 

necrosis of, acute and subacute, 670. 
in carbon tetrachloride poisoning, 394. 
in infective hepatitis, 667. 
in tetrachloretnane poisoning, 395, 670. 
in trinitrotoluene poisoning, 390, 670. 
nodular hyperplasia of, 671, 672. 
nutmeg, 665. 

pericarditic pseudo-cirrhosis of (Pick’s 
disease), 717, 881. 
poisons acting on the, 670, 671. 
primsiy growths of the, 685. 
pulsating, in congestion, 666. 
replacement fibrosis of, 671. 
secondary growths of the, 686. 
syphilis of, 681,682. 
tTMical, 673. 

umbillcation of, in carcinoma, 6S6, 637. 

•* Liverishness,” 672, 

Loa ioa, 326. 323. 

Lobstein, post-natal fracture of, IISO. 
Localisation of cerebral Icaions, 1336, 
Lockjaw, 81. 

Locomotor ataxia, 1461. 
l,eculalion syndrome, 1379. 

Loefller’s syndrome, 753. 

Long tboraeic nerve, anatomy and physt* 
ology of, 1567. 
lesions of. 1568. 

Longitudinal sinus, thrombosis of, 1453, 
Lordosis in schondropbsia, 1182. 
in cerebral diplegia, 1489. 
in Cushing's syndrome, 517. 
in osteomriscia, 1177. 
in pseudo-hypertrophic paralysis, 1597, 
Louse-borne ^bus fever, 295. 

Ludwig’s angina, 538. 

Lumbago, 1166. 

Lumbago-sciatica syndrome, 1449. 
Lumbar puncture, 1378. 

importance of, for diagnosis of menin 
gitis, 63. 

... ipoplectlc 
in apoplexy. .. 
in cerebrsf abscess, 1409. 
in cerebrospinal fever, 59, 64. 
io heat hyperpyrexia, 409. 
in hypertenzive encephalopathy, 1445. 
in meningitis, 1396. 

in trypanosomiasis, 272. i 

in whooping-cough, 142. 
technique of, 1378. 

Lumbo-sacral cord paralysis after parturi- 
tion, 1585. 

Lumbo-sacral plexus, lesions of, 1573. 

Lung, abscess of, 1002. 
b^eriology of, 1002. 
differential diagnosis of, 1003. 
in bronchiectasis, 983, 984. 
in typhoid, 103. 
absence of, congenital, 994. 
absorption collapse of, 992. 
acQuired collapse of, 992. 

Mtinomycosis of, 195, 1038. 
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Lang, active collapse of, 992. 

acute interstitial emphysema of, 1002. 

vesicular emphysema of, 1001. 
albinism of, 998. 
aluminium, 1014. 
aspergillosis of, 1039. 
atrophic emphysema of, 1000. 
blastomycosis of, 1039. 
brown induration of, 988. 
carcinoma of, 1041. 

neurological syndromes in, 1042. 
camificafioa of, 1067, 
cirrhosis of, 1006. 
collapse of, 992. 
collateral hypersemia of, 987. 
compensatory emphysema of, 1001. 
compressive collapse of, 992. 
congenital collapse of, 992. 
congestion of, use of term, 987. 
consolidation of, in puhnonary tubercu- 
losis, 1024. 
in silicosis, 1009. 
cystic disease of, 1044, 
diseases of. 987-1062. 
distomatosis of, 1043. 
dust disease of, 1008. 
embolism of, 852, 939. 
emphysema of, 997. 
acute intersUtial, 1001. 

vesicular, 1001. 
atrophic, 1000. 
bullous. 993, 999. 
compensatory. 1001. 
complications ot, 999. 
focal. 1011. 
hypertrophic, 997. 
idiopathjc, 997. 

in relation to bronebo-paeumonia, 1059. 
large-longed, 997. 
locabted, 1001. 
secondary, 1001. 
senile, lOOO. 
small-lunged, 1000. 
subcutaneous, from sudden decom- 
pression, 397. 
substantive, 997. 
varieties of, 997. 
eosinophilic, 313. 
farmers’, 1015. 
fibroid disease of, 1006. 
fibrosis of, pneumoconiosis in relation to, 
1009,1011,1013. 
flc&e disease of, 1 043. 
fluxionary hypenemia of, 987. 
gangrene of, 1005. 

following infarction, 991. 
in bronchial obstruction, 974. 
in bronchiectasis, 984. 
in typhoid, 103. 

putrefactive products formed in, 1005. 
gnmmata of, 1040. 

bepatisation of, in pneumon^, 1049, 1051, 
histoplasmosis of. Appendix i. 
honeycomb, 983. 
hydatid disease of, 1046. 
hyperemia of, 987. 
hypertrophic emphysema of, 997. 
hypostatic congestion of, setiology of, 9S7. 


Lung, hypostatic congestion of, in scarlet 
fever, 43. 

in typhoid, 99, 100, 103. 
in typhus, 296, 298, 
infarction, 989. 
lobar collapse of, 993. 
lobular collapse of, 992. 
massive collapse of, 993. 
mottling, radjognphic, in coal miners’ 
pneumoconiosis, 1011. 
in tropical eosinophilla, 314. 
mycosis of, 1038. 
new.growtbs of the, 1041. 

Dodulation of, in coal miners’ pneumo- 
coniosis, 1011. 

oat-ceiled tumour of, 1041. 
cedema of, 987. 

acute or hvperacute, 988. 

Tronic. 989. 

in acute nephritis, 1 116. 

in heart failure, 809. 

oligemic, in congenital heart disease, 893. 
Paccoast tumour of, 1042. 
paocreatisation of, 1040. 
paragonimiasis of, 1043. 
passive collapse of, 992. 
peribronchial fibrosis of, 970. 
pleonsemie, in congenital heart disease, 
893, 894. 

relaxation collapse of, 992. 
resection in pulmonary tuberculosis, 1036. 
sarcoidosis of, 1045. 
snow-storm ” in miliary tuberculosis, 
90. 

syphUIs of, 1040. 
torulosis of. 198. 
tropical diseases of, 1043. 
tuMrcnlosis of, 1016. 
tumours of, 1041. 

Lupus, bat’s wing, 1262. 
disseminated, 889, 933. 
erythematosus, 1261. 
chronic discoid, 1261. 
systonaused, 1263. 
miiians, 1241. 

disseminatus faciei, 1245. 
of nose, 1241. 
pernio of Besnier, 1246. 

of Hutchinson. 1262. 
phenomenon, 934. 
verrucosus, 1243. 
vulgaris, 1240. 

Lutembacner’s syndrome, 896. 

Lymph or nodes, diseases of the, 787. 

in glandui^ fever, 305. 
in Hodgldn’s disease, 789, 790. 
in leukaemia, 761, 762. 
m lat-bite fever, 244. 
in rheximatoid arthritis, 1151. 
in sarcoidosis, 1246. 
in scarlet fever, 39, 40. 
tn smaU.por, 164. 
in syphilis, 204. 
in tx^anosomiasis, 271. 
io tsutsugamushl disease, 289. 
ia typhoid fever, 99, 
neoplasm, of, 783. 
structure of, 787- 
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' Lymphadenitis, acute cenenlUed, 783. 
local, 788. 

in ayphilis, 207, 226. 
tuberculous, 788. 

Lymphadenoma, 789. 

Lymphadenomatous nodules. 789. 

Lymphadenosis, benl;;aa cutis, t317. 

Lymphaogiectasis, 928. 

Lymphangioma caveraosum, 1315. 
circumscriptum, 1315. 

Lymphangitis, 787, 
causative organism of, 34. 
filarial, 326, 327. 
in erysipelas, 35. 
in glanders, 132. 
vn pustule, 80. 

in oriental sore, 269. 
in rat-bite fever, 2-M. 
in scarlet fever, 41, 42. 
in tsutsugamushi disease, 239. 

Lymphatic obstruction, 928. 
system, diseases of, 787-792. 
varix in filartasis, 327. 
vessels, diseases of the, 737. 

Lymphatics in tat-bite fevtr, 244, 

Lymphoblaslomatosls, erythrodcnna in, 
1268. 

Lymphocytes, 752, 754, 

Lyrapbocytoma, follicular, 1317. 
miliary, 1317. 


innsmmatory, 928. 
praseox, 928. 

Lymphogranuloma inguinale, 191. 
venereum vet inguinale, 191. 1250. 
pseudo-arthntis assoeistra ssirh, 1165. 
Lympho^raouiomatosLs, benign, 1245. 
Lymphoid hyperplasia In chtoolc lymphatic 
leukiemia, 761, 

Lymphopathla venereum, 191. 
Lymphorrbages tn myasthenia grsra, 1604. 
Lymphosarcoma, 791. 

reticulum cell type, 792, 

Lyssa, 1420. 

MacBomey’s point, 655. 

Macewen's sign in hydrocephalus^ 58. 
Macrocheilla, 1324. 

Macrocytes, 727. 

Macrogenitosomia, 523. 

Maculs csenils, 1254. 

Madura foot, 196. 
ytoduramyewis. 

Magoamycin, l4. 

Magnesium sulphate in bacillary dysentery, 
119. , , 

trisillcale in gastric and duodenal ulcer, 
582, 583. 


atrophy, 1556. 
in syringomyelia, 1546. 
in ulnar pamyab, 1572. 
succulente in syringomyelia, 1547. 
Maixe as cause of pcUagta, 472. 
Majocchi's disease, 1259. 

M^ttia della Misexia, 472. 


Mai de la rosa, 472. 

del sole, 472. 

Mai de los pinlos, 1333. 

Maladie de Carrion, 144. 
de Roger, 896. 
de Worllez, 987. 

Malaise, toxsmic, 30. 

Malaria, 245-260. 
abdominal, 252. 

aoite penudous, 249, 251, 259, 260. 
aetiology of, 246. 
algid, 252. 

benign tertian, 246, 253. 

blackwater fever in relation to, 254, 260. 

cacheacia in, 253. 

casiUui, 152. 

cerebral, 251. 

chronic, 249. 

clinical types of. 251. 

complications and sequels of, 254. 

diagnosis of, 254. 

distribution of, 246. 

e tro-intestinal, 252. 

lory of, 245. 
incubation period, 250. 
latency period, 252. 
malignant tertian, 246, 253, 
mosquitoes which transmit, 243. 
parasites, 246. 

dilTereDiiatioD of specks of, 243. 
human phase of, 247. 
in blood smears, 248. 
life cycle of, 247. 


mosquito phase of, 247. 
staining of, 248. 
pathology of, 248. 
peraidous, 249, 251. 
primary fever 250. 
progoosis of, 2S5. 
prophylaxis of. 255. 
purpuric, 252. 
quartan, 246, 253. 
recrudescence and relapse in, 253. 
renal, 252. 
aymptoma of, 249. 
tertian, 246. 
trestment of, 255. 

Malassez, pityrosporoo of, 1216. 

Malassezla furfur, 1238. 
tropica, 1333. 

M^tUa della ffitseria, 472. 

Malignaal csdema, 80. 
pustule, 80. 

Malleus test for glanders, 132. 

Malnutrition os a &ctor in infection, 2. 
malignant, 478. 

Malta fever, 125. 

Mandelic acid preparations in pyelitis, 1135 

Manganese poisoning, 385. 

Mania, 1645. 

and catatonia contrasted, 1664. 
symptoms of, 1648. 
t r e a t m ent of, 1654. 

Mania 6 potu, 353, 1637. 

Manic-depressives, lability and responsive- 
ness of, 1646. 

Mansonella ozzardl, 326. 
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Mantoux latradermal test for tuberculosis. 
88, 1028. 

Marasmus, 617. 

idiopathic hypercslcjKma in, 618. 
in congenital syphilis, 227. 
infantile renal acidosis in, 618. 


MarcIuafava»MicheU type of hamolyuc 
anaemia, 744. 

Marie's delayed cortical cerebellar 
atrophy, 1481. 
disease, 1171. 

Marie*Strumpell disease, 1160. 

Marriage, epilepsy in relation to, 150S. 
hysteria io relation to, 1677. 
syphilis in relation to, 224, 225. 

Marsh fever, 245. 

Masons’ disease, 1009. 

Mass reflex, 1542. 

Massage of carotid sinus, 824. 

Mastoid inflammation in measles, 152. 

symptoms in scarlet fever, 42, 47. 
Maurer’s spots in malarial parasite, 248. 
Meal, opaque, in examination of bowel, 602. 
Measles^ 149. 

ege-inadmee of, 149. 
compiteationa of, 151. 
congenital, 149. 

German, 156. 
haemorrhagic t^e of, 151< 
incubation period in, ISO. 

Koplik’t loots in, 150, 151, 153. 
mortality m, 154. 
prophylaxis of, 29, 154. 
pulmonary type of, 151. 
quarantine after, ISS. 
tashin. ISO, 151,153. 
second anaoES of, 153. 
serum prophylaxis of, 154. 
toxic ^e of, 151. 
varieties of, 151. 

Meat poisoning. 111, 120, 122. 

Meckel’s diverticnlum as cause of acute 
intestinal obstruction, 650. 

Median nerve, lesions of, 1570. 

Mediastinal abscess, 1091. 

cause of bronchial stenosis, 977. 
glands enlarged, 1092. 

' an Hod^in’a disease, 1092. 

_ tracheal obstruction due to, 962. 
an pneumoconiosis, 1092. 
tubercular, 1092. 
new-growths, 1093. 
syndrome, the, 1090, 1094, 

Medaasrinilis, 1089. 
acute simple, 10S9. 

suppurative, 1089. 
chronic, 1091. 

.. indurative, 1091. 

Mediastinum, carcinoma of the, 1094, 
muses of pressure in, 962.' 
diseases of the, 10S9. 
emphysema of the, 1091. 
gsngrene of, 10^. 

tumours of the. 1093, 

f«wy?25!“ 


Medulla. localisation of leaioni of, 1363. 
Medulloblastoma, 1382. 

Megacoloo, 646. 

Megaler^ema epldemicum, 305. 
Megaloblasts, 729. 

Megalocephaly, 1175. 

Megalocyies, 729. 

Megalocytic anscmia, 729. 

MegaJocytosis in pernicious anxmia, 736. 
Mesgs’ syndrome, 1076. 

Meinicke reaction in syphilis, 205. 
Mebena, 569. 

neonatoraim 576, 769. 

Melancholia, 1645. 

Melania fibertina in relatmn to betero- 
phyidiasis, 318. 

in reiiDon to paragonimiasb, 317. 
Melanin, formation of, 1201. 

Melanoblasts, 1201. 

Melnnopbores, 1201. 

Melanoma, malignant, 1310. 

Melanuria 1105, 

Melanuric fever, 260. 

Mefeoey’s ulcers, 1231. 

Melioidosis, 133. 

Membrane, in diphtheria, 69, 70, 71, 74, 75, 
534. 

in muco<membranoua colie, characters of, 
628. 

in Vincent's angina, 74, 537. 

of thrush, 527. 

on throat in scarlet fever, 38. 

Memory, 1613. 

M6ni6re^s disease, 1353. 

Meningeal bmmorrhage, 1448. 
syphilis, 1454, 1459. 

tumours in relation to compression of 
cord. 1535. 

Meningioma, 1332. 

Meningism, 60, 1399. 

Meningitic syndrome, 1449. 

torulosis, 198. 

Meningitis. 1391-1399. 
acute syphJitic, 1461. 
anthrax oacUlua causing, 1393. 
benign aseptic, 1397. 

lymphocytic, 1397. 
carcinomatoaa, 1382. 
cerebrospinal, 54. 
classification of, 1392. 
differentiated from cerebral abscess, 1409, 
1410. 

from toiannia, 60. 
epidemic cerebrospinal, 54. 

serous, 1397. 
gonococc^ 1393. 
in coccidioidosis, 200. 
in erysipelas, 35. 
in scarlet fever, 42. 
in typhoid fever, 104. 
infantile syphilitic, 1398. 
i^uenzal, 62, 1393. 

treatment with penicillin, 8. 
leptofpiral, 240. 
plague, 128. 

pneumococcal, 6^ 1392. 
cerebrospinal fluid in, 1392. 
in pneumoeoceaJ pneumonia, 1053. 
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Meningitis, posNbasIc of infants, 58. 
purulent, from screw-worm, 333. 
pyogenic, 1393. 
serosa circvmscTipta, 1S37, 
streptococcal, 62. 

suppurative, from bone disease, 1393. 
syphilitic, 1398, 1461. 

cerebrospinal fluid in, 1398. 
tuberculous, 62, 1394. 
typhoid, 62, 101. 

Meningococcal arthritis, 1155. 

se^ticsmiaj chronic, 1155. 
Meningococci, Gordon's grouping of, 55. 

in cerebrospinal fluid, 55, 60. 
Meningococcus, 55, 

“ earners,” 55. 

meningitis, cerebrospinal fluid in, 59, 60. 
scnsirivity to peniojlin, 7, 
types of the, 55. 

Meniogo-typboid variety of typhoid fever. 

101 . 

Menopausal arthritis, 1159, 1166. 
Menopause, 522. 
changes in body fat at, 449. 
in relanon to idiopathic hypochromic 
ansmia, 732. 

in relation to mental disorders, 1645, 1647. 
Menstrual disturbances in melsncholia, 
1645. 

Menstruation in relation to asthma, 978. 
in relation to epilepsy. 1494. 
in relation to mental diseue, 1645. 
in relation to pulmonary tuberculosis, 1024. 
vicarious, 569, 938, 995. 

Ment^ age. 1684, 1686. 
and bodily Illness, relationship between, 
1609. 


defectives, educational and sodal cere of, 
1618. 

dedciency, 1682. 

bodily anomalies sssodsted with, 1684, 
classiflcation of, 1683. 
mental tests in, 1686. 
disorders, 1608-1688. 
associated with scute carbon monoxide 
poisoning, 1642. 
with alcoholism, 1637. 
with altitude sicluiess, 400, 401. 
with barbiturate poisoning, 1641. 
with bromide intoxicotion, 1641. 
with castration, 1645. 
with cerebral atheroma, 1443. 
tflplegia, 1488. 
tumour, 1635. 

with child-bearing, 1644, 1646. 
with chronic alcoholism^ 356, 1637. 
with dimactenc, 1645, 1647. 
with cocainism, 1641. 
with coliac disease, 619. 
with congenital syphilis of nervous 
system, 1471. 

with degenerative and hereditary brain 
disease, 1903. 

with disseminated lupus erythema- 
tosus, 936. 

withdissemmatedaderosis, 1475, 1635. 

with drug addiction, 1640. 

with encephalitis lethargica, 1415. 


Mental disorders, associated with endocrine 
disorders, 1643. 
with epilepsy, 1500, 1636. 
with eidiaujtion and inanition, 1642, 
with exophthalmic goitre, 1643. 
with general paresis, 1456. 
with head injuries, 1635. 
with hydrocephalus in children, 1401. 
with hysteria, 1673. 
with infantile hemiplegia, 1491. 
with infections and exhaustive dis- 
orders, 1642. 

with infectious toxiemias, 1642. 

with intoxications, 1637. 

with intracranial tumours, 1635. 

with lactation, 1645. 

with menopause, 1645, 1647. 

with menstniation, J64S, 1646. 

with metabolic disorders, 1643. 

with morphinism, 1640. 

with paralysis agitans, 1635. 

wfith parturition, 1644. 

with pellagra, 474. 

with pregnancy, 1644, 1646. 

with puberty, 1646. , 

with pueroenum, 1644. 

with Schiider'a disease, 1635. 

with senility, 1623. 

with sexual epochs, 1644. 

with tomsiie tzniosis, 324. 

with s^hilis of central nervous lyatem, 

with Tay-Saebs disease, 1483. 
with trauma, 1635. 
with tsutsugamushi disease, 290, 
with tuberose sclerosis, 1487. 
with typhoid fever, IM. 
with visceral disease, 1645. 
bodily disease in relation to, 1609. 
cerebral arterial disease and hypeitension 
causing, 1630. 
classification of, 1622. 
convulsion therapy in, 1621. 
cfl'ect of war upon incidence of, 1615. 
endocrine factors in, 1611. 
extrinsic causes of, 1611. 
heredi^ and constitution in, 1609. 
intrinsic causes of, 1609. 
mental experiences in relation to, 1613. 
organic, general description of types of, 
1624. 

physical experiences in relation to, 1612. 
prophylactic treatment of, 1616. 
texual instinct in relation to, 1614. 
treatment of, 1616. 

experiences in relation to mental disorders, 
1613. 

tests, 1684, 1686. 

Mepacrine in blackwater fever, 263, 264. 
in flagellate diarrhcea, 284. 
la lupus erythematosus, 1263. 
in m^ria, 255, 257. 
in beniasis, 323. 

MeraJgia paresthetica, 1574. 

Mercurial diuretics in heart disease, 815. 
inunction, for syphilis, 216. 
poisoning, 381. 
acute, 381, 816. 
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Mercurial poisoniog, chronic, 382. 
mental disorders in, 1642. 
preparations for treatment of syphilis, 216. 
stomatitis, 233, 382, 383. 

Mercurialism, 382, 816. 

Mercury compotmds, organic, poisoning by, 
383. 

eruptions, 382, 383. 
fulminate, poisoning by, 383. 
preparations, in syphilis, 216. 
toxic effects of, 233. 

vapour lamp, in treatment of rickets, 467. 
Merfe, fayperkeratotic border of, in peUagra, 
474, 

Merozoites of malaria parasite, 247. 
Mersalyt in heart disease, 815. 

MescalJn intoxication, 1657. 

Mesenteric glands, affections of, in kala- 
azar, 265. 

in tuberculous peritonitis, 718, 719. 
in typhoid, 99, 103. 
in undulant fever, 125. 
calcified, in tubermous peritonitis, 719. 
thrombosis simulating intestinal obstruc- 
tion, 653. 

tuberculosis of, 718, 719, 788, 
veins, thrombosis of, 688. 

Metabolic disorders in relation to mental 
health, 1643. 
rate, basal, 415. 

Metabolism, diseases of, 415-^53. 

in dinitrs-orMo-cresol poisoning, 392. 
in dinitrophenol poisoning, 391. 

JO ezophtnalmie goitre, 493. 
in myzadema, 497. 
in relation to epilepsy, 1492. 
in relation to obesity, 449. 
thyroid, in relation to, 449. 

Metagooimus yokogawai, 318. 

Metazoa, diseases due to, 316. 

Meteorism, 102. 

Methaemogloblu in urine, 262, 1104. 
Metluemaglobinxmia, 751. 

hereditary, 752. 

Methanol, poisoning by, 357. 

Methyl alcohol, poisoning by, 357. 

androsteoediol in treatment of iofantilism, 
486. 

bromide, poisoning by, 394. 
chloride, poisoning by, 393. 
mercury compounds, poisoning by, 383, 
testosterone in treatment of infantilhm, 
486. . 

Metb^Iene-blue, effect of, on urine, 1106. 
Metritis in gonorrheea, 67. 

Meuleogra^t diet, 570. 

Meuse_ fever, 300. 

Mibelli, porokeratosis ofj 1297, 
Microcephalic type of Idiocy, 1488. 
Microcytes, 727. 

Microfilaria streptocerca, 1329. 

Microgyria as cause of mental defect, 1684. 
Micromelia fstalis, 1182. 
Micro-organisms, antibiotic products from, 
6 . 

Micropsia, 1638. 

Microsporon audouini, 1233. 
ennic vel felineum, 1233. 


Microsporon furfur, 1238,1333. 
gypseum, 1233. 

Microsporosis, 1233. 

Micturition, frequency of, in anoxsemia, 401. 
in cohform infections, 95. 
in diverticulitis, 644. 
in gonorrheea, 65. 
m heat hyperpyrexia, 403. 
m pyelitis, 1134. 
in trench fever, 301. 
in tuberculosis of kidney, 1139. 
reflex, 1532. 

Mid-hraio, localisation of lesions of, 1362. 

Midge bites, 337. 

Migraine, 1508. 
mental, 1637. 

Miliaria, crystallina, 1198. 
profunda, 1199. 
rheumatic. 50. 
rubra, 1199, 1225, 1328. 

Miliary tuberculosis, acute, 1019. 
clonic, 1019. 

Milk drip, 587. 

in relation to rubercular infection, 85, 89. 
in treatment of mild plumbism, 370. 
in treatment of nckets, 467. 

Milkers* nodes, 1250. 

Mil! fever, 1015. 

Milroy's cusease^ 788, 928. 

Mineralocorticoids, 506, 507. 

Miners' asthma, 1009, 1012. 
phthisis, 1009. 1012. 

MtracU D, in schistosomiasis, 321, 

Mirbane, oil of (oitrobenzene). 389. 

Mite typhus, 288. 

Mites as transmitters of disease, 288, 336. 
in relation to tsutsugamushi disease, 288. 

Mitral disease, 862. 
incompetence, 863. 
stenosis, 863, 865. 
and incompetence, 868. 
auricular fibrillatjon in, 827, 868. 
congenita), 863. 
haemoptysis in, 866. 
hypertrophy of left auricle in, 866. 

of right ventricle in, 866. 
in relation to pulmonary tuberculosis, 
1017 .^ 

murmurs in, 867. 
pulse in, 867. 
thrombosis in, 868. 
valve, funnel-sbfiped, 863. 
valvotomy, 870. 
valvulitis, 889. 

Motes, UID. 
fleshy hairy, 1310. 

Don-hairy, 1202, 

MoIUties ossium, 1176. 

MoUuscum coDtagiosum, 1302. 
fibrosum, 1486. 
sebaceum, 1305. 

Moloney toxoid test for diphtheru suscepti- 
bility, 77. 

Mdnekeberg’s degeneration, 919. 

Monday fever, 1015. 

Mongolian spot, 1202, 1311. 

Mongolism, 1685. 

Mongoloid type of idiocy, 1685. 
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Monilethrix, 1317. 

Monilia affecting lungs, 1040. 
skin. 1237. 

Monocytes, 752, 755. 

Monocytic angtna, 305. 

Monocytosb, 755. 

Mononeuritis mnltiplcx, 932. 
Mono-nitrobenzene poisoning, 389. 
Mononucleosis, acute, 754. 
infectious, 305. 

Monoplegia in cerebrospinal fever, 58. 
Mood, m anxiety states, f6SI, 
in mental depression, 1649. 
lability of, in mania, 1648. 

Moon’s teeth, 227. 

Moral defectiveness, 1633, 1634, 1685. 

effects of morphinism, 1640, 

Morbilli, 149. 

Morbus coemleus, 897. 
cozas senilis (of hip), 1157. 
maculosus hxmorrhneicus of Weithof. 
771. 

Morphine in heart bilure, 813. 

poisoning, acute, 351. 

Morphinism, 1640. 

Morphoa, 935, 1291. 

Morton’s disease, 1151. 

Morvan’a disease, 1547, 

Mosquito bites, 337. 
yiorm, the. 338. 

Mosquitoes as conveyen of mosquito srotm, 
333. 

m relation to dengue, 189. 
in relation to filanasis. 326. 
in relation to malarial infection, 247, 248. 
in relation to yellow fever, 184. 
measures for control and destruction of, 255. 
Motor area, lesions of. localising signs of, 
1359. 

aettrane disease, tSS4y 
symptoms in hystens, 1672. 

Mountain sickness, 400. 

Mouth affections in syphilis, 206. 
diseases of the, 525-530, 1325. 
dry, 530. 

in pink disease, 309. 

in scarlet fever, 38, 40. 

in scurvy, 462. 

in syphilis, 206. 

lesions in agranulocytosis, 757. 

m pellagra, 473. 
lupus of the, 1241. 

Mouth-breathing in adenoids, 942. 

in relation to bronchicis, 963, 

Movements in schizophrenia, 1663. 
involuntary^ in chor(», 1516. 
in Friedreich’s ataxia, 1480. 
in encephabtis lethsrgica, 1416, 1417. 
perverse, in cerebral diplegia, 1488. 
Mucin, test for, 1102. 

Muco-membranous colic, 627. 

Mucor mucedo infecting lungs, 1040. 
Mucous “ catarrh " in epidemic ^airhcea, 

erosions in syphilis, 207. 
patches, 206. 

of mouth and throat, 206. 

Mucus in cobus, 633, 634. 


Mucus in gastric secretion, r61c of, 554. 
m stools m batallary dysentery, II4. 
in stools in muco-membranous colic, 628. 
Mugil cephalus in relation to heteropbyiasls, 

Mumps, 174. 
cerebral, 174. 
complications of, 175. 
submaxtllary, 175. 

Murzna bile, 343. 

Murmur, Austin Hint, 859, 876. 

Carey (^mbs, 889. 

Murmurs, auricular systolic, 798. 
cardiac, 797, 798. 
continuous, 798. 
diastolic, 79s. 
mid*dIastolie, 793. 
mid-systoUc, 797. 
pan-syslolic, 798, 
pre-sysioli<^ 798. 
systolic, 797. 

Muscle, Zenker’s degeneration of, 99 296. 
1169. 

Muscles, diseases of, 1596-1607. 

VDiufltary, innanunatlon of, 1169, 
Muscular atrophy in acute poliomrelitis. 
1427, 1428. ’ 

in benberi, 470. 
in dermacomyositb, 936. 
in dystroplus myotomca, 1601, 1602. 
in lead palsy, 1593. 
in rheumatoid arthritis, 1151, 
in syringomyebs, 1546. 
aeimtic type, 1563. 
of children, progressive spina), 1565. 
peroneal, 1563. 
progressive, 1554. 
changes in the myopathies, 1596. 
dystrophies, 1596. 

dystropby, pseudo-hypertropfife, tS96. 
pain in leptospirosis icterohaanorrhagica, 

rheumatism, 1165. 

Mushroom poisoning, 345. 

as cause of hepatic necrosis, 671. 

Mussels as source of infection in typhoid, 98. 
Mustard gas in relation to bronchitis, 967. 

tracheitis caused by, 954. 

MuUsm, hysterical, 1672. 

Myalgia, epidemic, 193, 1166. 

in unduJsnt fever, 1156. 

Myasthenia gravis, 1603. 
dysphsgta in, 542. 

ocular palsy in, 1604. / 

Mycetoma, 196. 

Mycides, 1239. 

Mycobacterium lepne, 90. 
tuberculosis, 84. 85, 1017. 
ui sputum, 87, 1021. 
isolation and recogmtion of, 87. 

Mycoses, 193-201. 

pulmonary, 1038. 

Mycosis fungoides, 1316. 

Mydriasis, 1343. 

Myelinoclasts, perivascular, 1411. 

Myelitis, acute syphilitic, transs-erse, 1469 
ante transverse, 1S42. 
dlQuse, with optic neuritis, 1478. 
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Myelitis, aub-acute aod dironic sTphilhlcv 
1470, 

Myeloblasts, 748, 7S9. 

Myelocytes in chronic myeloid leukicmia. 
7S9. 

in diphtheria, prognostic significance of, 72. 
m Icuco<<rythrofa!astic anxmia, 748. 
in vrhooping.couRh, 139. 

Myelofibrosis, 748. 

Myeloma, hwnatogenouj, 1184. 
mulUple, 748, 1184. 
osteogenetic, 117S. 

Myelomatosis, 1184. 

Myelosclerosis, 748. 

Myelosis, chramc Iculcaemlc, 758. 

Myiasis, 337. 
dennaJ, 337. 
intestinal, 339. 
linearis, 1334. 

Myleran in Tronic myeloid Icukaania, 760. 

Myocardial infarction, 842. 

Myocarditis, 890. 
diphtheritic, 891. 

Fiedler’s, S91. 
idiopathic, 891. 
isolated, 89], 
primary, 891. 
rheumatic, 891. 

Myocardium, detreneration of, in coronary 
dueaae, 836. 
diseases of the, 890. 
oon-infiamnutory disease of the, 892. 
primary srnyloidoiis of the, 892. 

Myoclooui, 1520. 
epilepsy, 1497, 1520. 

Unrcrricbl's, 1520. 

Myoidema, 10i6. 

Myokimia, 1560. 

Myopathic atrophy, 1596. 
face, 1601. 

Myopathies, the, 1596. 

Myosis, disMostic significance of, 1342. 
pontine, 1363. 

Myositis, 1169. 
dermato-, 936, 1293. 
in rat'bite fever, 244. 
in tnchiniasis, 331. 
non-suppurative, 1169. 
ossificans progressiva, 1170. 
suppurative, 1169. 

Myotonia atrophica, 1600. 
congenita, 1599. 1602. 

Myotonic reaction of Erb, 1603. 

Myacedema, 496. 
blood in, 497. 
hair in, 1318. 

mental disorders in, 496, 1644. 
metabolism in, 497. 
skin in, 1301. 


Nievi, epidermal, 1298. . , . • 

in bereditary iuemorihagic telangiectasia, 
775. 

N£vo«xand) 0 >endothelIoma, 1299. 

Naevus, blue, 1311. 
caverno-capillary, 1314. 
flammeus, 1313. 
linear, 1293. 


Ntevus, physiological, 1313. 
sebaceus (Jad^shon), 1308. 
senile sebaceous, 1308. 
tinlus lateralis, 1293. 

Unna’s, 1313. 
vasculosus, 1314. 

Na|;a sore, 1331. 

Nail plate, disorders of, 1323. 

Nails, claw, 1323. 
diseases of, 1321. 
dnunsdek, 1172. 
lesions of, due to arsenic, 374. 

due to X-rays, 410. 
psoriasis of, 1274. 

Nuorphine in acute morphine poisoning, 351 . 
Nanukayami disease, 237. 

Naphthalene, chlorinated, poisoning by, 
395. 

as a cause of acute hsmolytic anemia, 747. 
Napier’s aldehyde test in kala-azar, 267. 
Napkin eruption, 1223. 

in congenital syphilis, 225. 

Narcolepsy, 1507. 

Nares, plugging the, 938. 

Nasal causes of asthma, 977, 
diphtheria, 71. 

irritation, as symptom of intraenmia! 
tumour, 1388. 

obstruction from adenoids, 941, 942. 
in goundou, 236. 
in rhinosporidosis, 201. 
septum, erosions of, 227. 
in chromium poisoning, 384. 
Naso-pharynz, diseases of the, 941. 
Naunyn’s sign in cholecysdm, 691. 

Nausea, 565. 

in chronic cholecystitis, 691. 
in infective hepatitis, 668. 
in pulmonary tuberculosis, 1024. 
hysterical, 565. 

Necatoramericacusashumanparasite, 332. 
Neck, actinomycosis afiecting, 194. 
rigidity of, in cerebrospinal fever, 56. 
in meningitis, 139S, 1397. 


Necrobiosis lipoidica, 1300. 

Necrosis, acute medullary, 1127. 
tubular, 1128. 
following infection, 3. 
ofbone in leprosy, 91. 
of jaw in chronic phosphorus poaomng, 
378. 

Negativism in schizophrenia, 1660, 1663. 
Negri bodies, 146. 

in tables, 146, 1421. 

Negroes, sickle-celled ansetma in, 743. 
Nem-Mooser reaction in Sea t;^hua, 287. 
Neisseria catarrhalis in relation to bron- 
chitis, 963. 

inKlation to influenza, 179. 
in relation to tracheitis, 954. 
gonorrheeae, 65. 
meningitidis, SS. 

Nelson bed for postural drainage, 986. 
Nematodes, diseases due to, 325-335. 
Neoarsphenamine in gangrene of the lung, 
1006. 

in relapsing fever, 244. 
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Neoarsphenamine in STphilis, 213. 

in yaws, 235. 

Neosalvarsan, 213. 

NeosUbosan in fitariasis, 328. 

Nephritis, acute dilTuse, 1115. 
focal, 1118. 

interstitial, 1128. 
hsemorrhagic, 1115. 
ascaris, 334. 
classification of, 1114. 
glomerular, 1115. 
hasmaturia in, 1104. 

high blood pressure In, 1116, 1122, 1124. 

hydropigenous, 1120. 

in carlwn tetrachloride poisoning, 394. 

in chronic lead poisoning, 368. 

in scarlet fever, 43. 

interstitial acute focal, 1128. 

nephrotic, 1120. 

parenchymatous, 1120. 

renal contraction in, 1127. 

** salt-losing," 1137. 
trench, 1115. 

Type 1,1115. 

Type n,U2Q. 

Nephrocalcinosis, 1130. 

Nephrolithiasis, 1140, 

Nephropathy, diabetic, 442. 

Nephropexy, 1149. 

Nephroptosis, 1147. 

Nephrosis, bilateral cortical, 1130. 
eclamptic 1130. 
lipoid, 1120. 
lower cephroo, 1128. 
mercurial, 1129. 
simple, llh. 
toxic, 1129. 

Nephrosclerosis, benign, 909, 1124. 
malignant, 912, 1124. 
without hypertension, 1125. 
Nephro-typhoid variety of typhoid fever, 
101 . 

Nerve, auditory, 1351. 
a^l^ry. 1573. 

cervical sympathetic, paralysis of, 1345. 
cochlear, 1351. 
common peroneal, 1575. 
eighth, daroge to, in streptomycin therapy, 

eleventh, 1356. 
facial, 1348. 
femoral, 1574. 
fifth, 1345, 

fourth, paralysis of, symptoms of, 1341. 
glossopharyngeal, 1354. 
hypoglossal, 1357. 
lateral femoral cutaneous, 1574. 
long thoracic, 1567. 
median, paralysis of, 1570. 
musculo-cutaneous, 1573. 
ninth, 1354. 
obturator, 1574. 
olfactory, and tract, 1338. 
optic, 1338. 
phrenic, 1567. 
radial, pai^ysis of, 1569. 
recurrent laryngeal, in relation to pantlv* 
•is, 950. 951. 


Nerve roots and nerve trunks, local lesions 
, of, 1567-1576. 
sclade, paralysis of, 1574. 
seventn, 1348. 
sixth, anatomy of, 1341. 
spinal accessory, 1356. 
tenth, 1355. 
third, anatomy of, 1341. 
tibial, 1575. 
trigeminal, 1345. 
twel^ 1357. 
ulnar, lesions of, 1572. 
vagtu, 1355. 

lesions of, 1355. 
vestibular, 1351. 

Nerve-deafness, 1351. 

Nerve lesions, local, treatment of, 1575. 
roots and nerve trunks, lesions of, 1567- 
1576. 

Nerves, auditory and vestibular, symptoms 
of lesions of, 1351. 
cranial, disorders of the, 1338-1357. 

syphilitic paralysis of, 1399. 
oculo-moior, affections of the, 1340-1345. 
peripheral, legions of the, 1S67-1S76. 

Nerve-auturo, 1576. 

Nervous dyspepsia, 567. 
system, congenital syphilis of, 1471. 
diseases of the, 1336-1607. 
in pulmonary tuberculosis, 1024. 
syphilis of the, 1454-1472. 

mental disorders associated with, 1632. 
vascular disorders of, 1435-1454. 
virus diseases of. 1414-1434. 

Neuralgia, brachial, in aortic aneuiystn, 860. 
glossopharyngeal, 1354. 
post-berpetic, 1248. 
trigeminal, 1346. 

Neurapraxia, 1567. 

Neurasthenia, 1625. 
and trench fever, 301. 
syphilitic, 1632. 

Neuritis, aJcobolic, 1589. 
anenicaJ, 1590. 
associated with arthritis, 1576. 
brachial, 1166, 1577. 
iaterstma], 1573. 
paralytic, 1577. 

causing laryngeal paralysis, 952. 
cervico-occipital, 1577. 
diabetic,,425, 1592. 


multiple diphthentic, 1591. 

penpherri, 1566. 
of sacral plexus, 1573. 
optic. 1339. 

retrobulbar. 1339, 1475. 
sciatic, 1582. 

Neuroblutoma, 520. 

Neurodermatitis circumscripta, 1193. 

disseminated, 1197. 

Neurofibroma of brain, 1382. 

of spine, 1536. 

Neurofibromatosis, 1435. 

ekm lesions m, 1312. 

Neuro-fibrositis, 1576. 

Neuroma, plexi/orm, 1486. 
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NetxromyeUds optica, 1478. 

Neuropathy, diabetic, 442. 

in benberi. 469. 

Neuro^retinitis, 1339. 

Netiroses, o<xupation, 1525. 

Neurosb, cardiac, 904. 
colon, 627. 
vegetative, 308. 

Neurotmesis, 1567. 

Neutropenia, malignant, 756. 

primary splenic, 756. 

Neutrophilia, 753. 

Nevxodermite, 1193. 

Nicotinamide (vitamin B,), 458. 

in ulcerative stomatitis, 526. 

Nicotine poisoning, acute, 346. 

Nicotinic acid (vitamin B]), 458. 
in pctlagpi, 474. 

Niemann-Pick's disease, 785. 

Nightshade poisoning, 344, 352. 

Night sweats in puimonarv tuberculosis, 

1022. 

terrors in adenoids, 942. 

Nihilistic delusions, 1653. 

Nikolsky's sign, 1286. 

Nipple, Pagers disease of, 1306. 

Nissl bodies, disappearance of, in progressive 
muscular atrophy, 1555. 

Nitrites in anginal attacks, 840. 
in cardiospasm, 545. 

Nitritoid crises in arspheoamioe therapy, 
230. 

Nitrobenzene, poisoniog by, 389. 

Nitrogen excretion in urine, 1098. 
retention, extra<reaal, 1111. 
saturation of tissues with, the essential in 
caisson disease, 396, 397. 
solubility of, in fat, 3v6. 

Nltro-pnuside lest for ketonuria, 1106. 

Nits, 1252. 

Nodal extra'systoles, 822. 

rhythm, auneulo-ventricular, SZ3. 

Nodes, juxta-articular, 237, 1315. 
milkers’, 1250. 

Nodular goitre with hyperthyroidism, 495. 
Nodules, " apple jelly," in lupus vulgaris, 
1241. 

fibrous, 1165, 1166. 
filarial, 327. 

in amcebic dysentery, 276. 

ca erytftema nodbsont, fillA 

in localised Bartonellosis, 145, 146. i 

in multiple myeloma, 1185. 

in mycetoma, 197. 

in onental sore, 269, 

leprotic, 91. 

periosteal, in congemtal syplulis, 227. 
subcutaneous, in tamiasis, 324. 
subcutaneous rheumatic, in children, 51. 
Noma, 527. 

in measles, 152, 155. 

Nomina] deficiency, 1370. 

Noradrenaline, hypersecretion of, in ph*o- 
chromocytoma, 518. 
in cardiac In/srctioo, S46. 

Normoblasts, 729. 

Normogrtes, 727. 

Nose, auctions of, in glanders, 132. 


Nose, diseases of the, 938-943. 
in gangosa, 236. 
lupus of the, 1241. 
syphilis of the, 206, 227. 

Nothnagei's syndrome, 1362. 

Novarsenobillon in tropical eosinophilia, 
315. 

Nuclear fission, injuries from, 413. 
ophthalmoplegia, 1362. 

Nucleus pulposus, herniation of, 1582. 

Nummular sputum, 966, 1021. 

Nutmeg liver, 469. 

Nystagmus in scute poliomyelitis, 1429. 
in barbiturate poisoning, 360. 
in cerebellar spoplezy, 1440. 
in cerebellar lesions, 1364, 1409. 
in cerebral abscess, 1409. 
in cerebral diplegia, 1489, 
in disseminated sclerosis, 1474, 1475. 
in Friedreich’s ataxia, 1480. 
in hydrocephalus in ^ildrra, 1402. 
in M6nibrc's disease, 1353. 
in subacute comblnM degeneration, 1552. 
in syringomyelia, 1546. 
positional, 1354. 


Obesity, 449. 
basal metabolism in, 449. 
diet in, 450. 

endociine aspects of, 449. 
tn Cushing’s syndrome, 516, 
in FrChliws syndrome, 489. 
Object'blindness, 1371. 

OMessiooal disorders, 1677. 

and schizophrenia contrasted. 1665. 
ideas or images, 1678. 
impulses, 1678. 
rumination, 1679. 

Obstetrical paralysis, 1584. 

Obstruction, chronic venous, 927. 
intestinal, acute, 649. 
in Bscanasis, 334. 
is cancer of the colon, 641, 642. 
in Crohn’s disease, 632. 
peritonei adhesions in relation to, 719. 
peritonitis complicating, 715. 

Obturator nerve, 1574. 

Occipital lobe, abscess of, 1409. 

localising signs of lesions of, 1359. 
Occult blood in stools, examiiuuon for 60 

palsy, 1525. 

treatment of mental disorder. 161 
Ochronosis in alkaptonuria, 1105. 
in carboluria, 1106. 

Ocular changes in hypertension, 910, 914, 
915. 

muscles in botulism, 124. 
nerre palsies, causes and varieties of, 
1340. 

conjugate, 1342. 
nuclear, 1342. 
tupcanudear, 1342. 
symptoms in cerebral typUlIs, 1460. 
in chorea, 1517. 
m disseminated sclerosis, 2474. 
in Friedreich’s ataxia, 14S0. 
in malaria, 254. 
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Ocatar symptoms in mTHSthenla gravis, 

in subacute combined degcnemtion, 1552. 
in tabes. 1464. 

in tuberculous meningitis, 1396. 

Oculogyric crises in encephalitis lethargica, 
1418. 

Oculo-motor nerves, affections of, 1340- 
1345. 

Oddi’s sphincter, achalasia of, 698. 
m relation to biliary crises. 698. 

CEdema, angioneurotic, 1255. 
chronic nasal, 939. 
cold, in syphilis, 204, 
in beriben, 469, 470. 
in cirrhosis of liver, 677. 
in epidemic drop^ 343. 
in heart failure, 811 . 
in kwashiorkor, 479, 480. 
in nephritis, 1116, 1121. 
in trichiniasis, 331. 
in t^anosome fever, 271, 274. 
malignant, 80. 
pathology of, 1113. 
pulmonary, 809, 988, 1068. 

Quincke’s, 1255. _ 

“ raw beef," in pink disease, 309, 
renal, 1113. 

(Esophageal hiatus hernia, 5S0. 
ontructioo, 550. 
ulcer, 548. 

varices in Oanti's syndrome, 781. 

(Esophagitis peptic, and tssophageal ulcer, 
548, 549. 
simple, 547. 

QUopbagostomUsls, 331. 

(Esopbagostomum aplostomum, 331. 
stephanostomum, 332. 

(Eta^bagas, caacar a( (he, SSI. 
diseases of the, 541-553. 
diverticula of, 546. 
normal, 541. 
short, S50. 

spasm of the, 541, 543, 544. 
stricture of me, 550. 
ulcer of, 548. 

Estrogens in acne vulgaris, 1283. 
in sexual precocity, 524. 
in the climacteric, 523. 

Sstrus ovis, 338. 

Ohara’s disease, 130. 

Olfactory nerve and tract, 1338. 

Oliguria in acute nephritis, 1116. 
in fcacilfary dysentery, tl4. 
in heart fmure, 803. 
in sulphonamide therapy, 26. 

Ollier’s disease. 1184. 

Onanisme pruntique, 1195. 

Onchocerca necutiens, 329. 
tumours in bead, 329. 
volvulus as a human parasite, 329. 

Onchocerciasis, 329. 

Onychauxis, 1323. 

Onychia maligna, 1322. 
sypbUiUc, 225. 

Onychogrypbosis, 1323. 

Onychoheterotopia, 1323. 

Onycholysis, 1324. 


Onychomadesis. 1324. 

Onyehopbagia, 1323. 

Onychoptosis, 1324. 

Onychorrhexis, 1323, 

Onychoschizia, 1323. 

Onychodllomani^ 1323. 

Oophoritis in mumps, 176. 

Ophiasis, 1318. 

Ophidiasis, 340, 

Ophthalmoplegia, chronic progressive 
external, 1342. 
exophthalmic, 493. 
in chicken-pox, 173. 
in encephalitis lethargica, 1416. 
in migTSine, 1510. 
in tabes, 1464, 1465. 
nuclear, 1362. 

Ophthalmoscopic changes in optic atropby. 
1340, 

in papillcedems, 1338. 
in retrobulbar neuritis, 1339. 

Oplstborchis sinensla, 317. 

Opisthotonos in cerebrospinal fever 56.' 
m epilepsy, 1496. 
in faydropnobia, 1421. 
in tetanus, 82. / 

of Infants, cervical, 58. 

Oppenheim’s disease, 1599. 
sign in spastic panplegia, 1529. 

Opsoolo, 3. 

Optic atropby, 1340. 

from anenical preparations, 1458. 
in acromegaly, 484. 
in cerebral diplegia, 1488. 
to famibal spastic paraljvis, 14&2. 
in mumps, 176. 
in oxycephaly, 1181. 
ut pituitary tumour, 1365. 
id reiapsmg fever, ZiS. 
in subacute combined degeneration. 1552. 
in tabes, 1463, 1465, 1463. 
chiasma, localisation of lesions of, 1365. 
nerve, the, 1338. 

affections of the, 1338. 
neuritis, 1339. 
in chidien-pox, 173. 
in malaria, 254. 
in typhoid, 104. 
retrograde, 1340. 

thalamus, lesions of, localising signs of, 
1361. 

Orbicularis palpebrarum, the ‘'ultimum 
rooneta^’ of facial muscles, 1350. 

Orchitis, fiianaf, S2T. 
in congenital syphilis, 227. 
in mumps, 175, 176. 
in poratj^ihoid fever. 111. 
in sznall-paz, 164. 
in typhoid, 104. ' 

In typhus fever, 298. 
in undulant fever, 126. 

Orf. 1250, 

Oriental plague, 127. 
sore, 263. 

Ornithosis virus, sensitivity to peoJclUin, 7. 

Oroya fever, 144. 

Orpunent, 373. 

Oribopncea In cardiac failure, 809. 
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Osier’s nodes in subacute bacterial endo' 
carditis, 886. 

OsIer*Vaquez disease, 750. 

Osteitis deformans, 1172. 

radiographic appearances in, 1173, 1174. 
fibrosa circumscripta, 1175. 
c^tica, generalised, 501, 
ddtusa, 501. 
focal, ins. 
radiation, 412. 

OsteO'arthritis, 1157. 
of spine, 1162. 

Osteo-arthropatby, hypertrophic, 1171. 
pulmonary, 1026, 1171. 
following empyema, 1074. 
in bronchiectasis, 984. 

Osteochondritis in congenital syphilis, 226. 

Osteoclastoma, 117S. 

Osteoclastoraatous tumours in hyperpara* 
thyroidism, 501, 502. 

Osteogenesis imperfecta, 1180. 

Osteogenetic myeloma, 1175. 

Osteomalacia, 1176. 
in idiopathic steatorrhoa, 1178. 

Vi-ith renal glycosuria, 1179. 

Osteomyelitis difierentiated frorn rheU' 
matte fever, 51. 

Osteoperiostitis in typhoid fever, 99, 104. 

Osteophytes in osteo<arthritls, 1157, 1158. 

Osteoporosis circamscripta, 1174. 

CO"— nan 
in 
in 
in 

in syringamyelia, 1547. 

Osteopsathyrosis, 1180. 

Osteosclerotic anxmia, 747. 

Ostio-foUlculitis, 1199, 1229, 

Otitie media in congenital syphilis, 227. 
in diphtheria, 74. 
in influenza, 180. 
in kala-azar, 266. 
m measles, 152. 
in mumps, 176. 
in pneumoaia, 1053. 
in relation to meningitis, 1394. 
in scarlet fever, 41, 42. 
in small'pox, 164. 

suppurative, in glandular fever, 306. 
in typhoid, liM, 

Ouabaine, 814. 

Ovalocytosis, 740. 

Overhydration, 417. 

Oxalate of lime calculi, 1141. 
crystals in urine, 1107. 

Oxalic acid, poisoning by, 362, 363. 

Oxophenarsine In syphilis, 213, 214. 
administration of, 215. 
toxic effects of, 229. 

Oxycephaly, 1181. 

O^gen, deficiency, effects of, 399. 
in acute laryngo-tracheo-bronchitis, 946. 
in carbon monoxide poisoning, 360. 
m cardiac failure, 816. 
in treatment of pneumonia, 1055. 
saturation of arterial and venous blood, 400. 

Oxytetracycline, 14. 
in abacterial urethritis, 312. 

58 


hyperparathyroidism, 502. 
ri^eti, 466, 

Still’s disease. 1164. 


O^tetracycline in amcebic dysentery, 279. 
m chancroid, 144. 
m flea typhus, 2S7. 
in fialliculitis barbs, 1228. 
m gonorrh<Ea, 66. 
u impetigo vulgaris, 1226. 
in leptospirosis jcterohsmorrhagica, 241. 
in “ Q ” fever, 304. 
m Rocky Mountain tick typhus, 295. 
in tsutsugamushi disease, 292. 
in yaws, 235. 

Oxytocin, 483. 

OxyurU vermictilaris, 335. 

Oysters in relation to t^boid infection, 98. 

Ozeena, 956, 

as a cause of halitosis, 329. 

Pachydermia laryngis, 948. 

Pachymealagitis, 1391. 
externa, 1538. 
hsemorrhagica, 1450, 
hypertrophica cervicalis, 1469. 
in acute aJeoholism, 355. 
interna, 1392. 

Pachyonychia congenita, 1323. 

Paget’s disease of bone, 1172. 
of the nipple. 1306. 

Pahvant Valley fever, 130. 

Pains, lightningg 1462, 1463. 

Palate, arched, m adenoids, 942. 
soft, diphtheritic paralysis of, 159j< 
syphiliue perforation of, 208. 
ulceration of, in gangosa, 236. 
in yaws, 234. 

Palmar ^cia, fibrosis of, 1167. 

Pallor, circum*cral, In scarlet fever, 38, 

Palpitation in cardiac neurosu, 905. 
m exophthalmic goitre, 794. 
m heart disease. 794, 
m nutritional macrocytic ansmia, 476. 
in thyrotoxicosis, 900. 

Palsy, BeU’s, 1349. 
cr^, 1525, 

Erb’s, 1568. 

Elumpke’s, 1568. 
lead, 366, 367, 1593. 
occuj^tion, 1525. 
shaking, 1511. 

Faludism, 245. 

Pamaquin (plasmoquln) in malaria, 257, 259. 

Panarteritis, 931. 

Pancoast tumour of lung, 1042. 

l^flcreas, acute necrosis of, 702. 
carcinoma of, 708. 
diseases of the, 700~710. 
fibrocystic disease of the, 706. 
fibrosis of, in infants, 706. 
hydatid of, 708, 
in kwashioiko^ 479. 
in mumps, 175, 

in relation to carbohydrate metabolism, 702. 
to glycosuria, 702. 
to jaundice, 701. 
secretions of, 700._ 
suliacote aecrosis of, 704. 
syphilis of the, 707. 

Pancreatic calculi, 704, 707. 
colic, 703, 705. 
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Pancreatic cysts, 707. 

digestion, deficient, stools In, 701. 
ducts, anatomy of, 701. 
ferments in intestines, fsces and urine. 
701. 

juice, 701,702. 

Pancreatitis, acute hxmorrhagic, 702. 
chronic, 704. 

in relation to gall-stones, 697, 704. 
jaundice in, 662. 
relapsing, 708. 
in mumps, 176. 

Panhypopituitarism, 487. 

Panmyelopathy, 738. 

Panniculitis, 1165, 1166. 

Panophthalmitis in smaU-poz, 164. 

Pantothenic acid, 459. 

Papataci fever, 188. 

Papillitis in cerebrospinal fever, 59. 

Papillcedema, 1338, 1385, 1336. 
in anxmia, 1386. 
in cerebral abscess, 1385, 1403. 
in cerebral s^hilis, 1460. 
in cerebrospinal fever, 56. 
in chloroma, 763, 
in encephalitis lethargies, 1416. 
in hydrocephalus, 1402, 1403, 1404. 
in hypertensive encephalopathy, 1444. 
in Intracranial tumour, 1385, 1388. 
in malignant hypertension, 915. 
in mearies, 152. 

in 
in 
in 

in renal disease, 1386. 
m luppuntlve encephalitis, 1403. 
in tuberculous meningitis, 1396. 
ophthalmoscopic appearances in, 1319. 
optic atrophy fallowmg, 1340. 
results of, 1340. 

Papilloma, basal cell, 1301, 
squamous cell, 1301. 

Papules, graouloniatous in yaws, 234. 
moist, in syphilis, 205. 

Fapulo-squamous lesions in syphilis, 203. 

Para-acnlnobenzoic acid, 460. 

Para-aminosalicylic acid, tee Sodium 
aminosalicylate. 

Paracentesis in ascites, 723. 
in cancer of pentoneum, 721. 
in chronic nephritis, 1123. 
in pleurisy with effusion, 1070. 

technique of, 1070, 1071. 
in tuberculous peritonitis, 720. 
of pencardium, 880. 

Paresthesia in Landry’s paralysis, 1595. 
in subacute combbed degeneration, 1551. 

ParaiHnoma, 1315. 

ParagangUoma, 513. 

Paragoouniasis, 317. 
of lungs, 317. 

Faragoniraus westermanl, 317. 

Faralceratosts variegata, 1275. 

Paraldehyde, addiction to, 1642. 
m chrome alcoholism, 356. 

Paralyses, crossed, 1363. 
localised, m herpes zoster, 1420. 


mumpa, 176. 
oneepnaly, 1181. 
relation to vision. 1338. 


Paralyses, toxatmic, 30. « " ^ 

Paralysis, acute ascending, 1594. 
advance of. b Landry’s pa^ysis,1594, 1595. 
agitans, 1511. 

mentM disorders in, 1635. 
alternate, 1363. 

ascending, in poliomyelitis, 1427. 
brachial plexus, 1568, 1569. 
common facial, 1349. 
congecdtal spastic, 1487, 1488. 
conjugate, 1342. 
crossed, 1363. 
diphtheritic, 73, 78, 1590. 
due to tick-bites, 336. 
familial perioaic, 1607. 
spastic, 1482. 

flaccid, diagnosis of, 1672. 
hysterical, 1672. 
in benberi, 469. 

in hydrocephalus in children, 1401. 
in poisoning by tri-ortAo-cresyl phosphate, 
379. 

in poliomyelitis, 1427, 1428, 1429, 
in Tay-Sachs disease, 1483. 
infantile, 1423. 
juvenile general, 1472. 
Jabio-glosso'pharyngeal, 1554. 


1590. 

oculo*mot6r, 1341. 
of accommodation in diphtheria. 1591. 
of crania] nerves In encephahtis lethargies, 
1416. 

of diaphragm, 1088, 1432. 

of reaction with accommodation, 1344. 

of soft palate, 1591. 

of stemoniastoid, 1356. 

of trapezius, 1356. 

of vocal cords, 952. 

pharyngeal, bilateral, 1356. 

uoUaterol, 1355. 
progressive bulbar, 1554. 
meudo-hypertrophic, 1596. 

Saturday night, 1567. 
simple, as an epileptic fit, 149S. 
spinal atrophic, 405. 

Todd’s, 1441, 1497. 
toxzmic, 30. 

Faramphistomiasis, 316. 

Paramyoclonus multiplex, 1520. 

Parsogi, 233- 

Paranoia, and allied states, 1668. 
alcohobc, 1639. 
involutional, 1629. 

Paranoid form of schizophrenia, 1664. 
Paraphasia, 1370. 

Paraphrenia, 1664. 

Paraplegia, congenital spastic, 1487. 

Erb’s syphilitic spastic, 1469. 
general management of, 1533. 
in caisson disease, 398. 

** in extension,” 1528. 

“ in flexion,” 1528. 

in subacute combined degeneration, 1552, 
1554. 


Landry’s, 1594. 
laryngeal, 1356. 
lead. 367, 1593. 
local, m diphtheria, 
obstetrical. 1584. 
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Paraplegia, senile, 1543. 
spastic, in compression of the cord, 1538. 
treatment of, IS33. 

Paraplegic rigidity, 1489. 

Parapraxia, 1376. 

Parapsoriasis, 1274. 
discoides, 1275. 
en platjue, 1275. 
guttata, 1274. 
lichenoides, 1275. 

Parathormone in hypoparathyroidism, 505. 
Parathyroid glands, diseases of the, 501- 
506. 

effect of removal, 503. 
in relation to calcium metabolism. 501- 
503. 

tetany, 503, 504. 

Parathyroidectomy, effects of, 504. 

In relation to tetany, 503, 504. 

Paratyphoid fever. 110. 

Paresis and rigidity in cerebral diplegia, 
148S. 

d>'sarthria in, 1374. 
general, 1455. 
m chorea, 1517. 

Parietal lobes, abscess of, 1409. 

localisms signs of lesions of, 1359. 
Parkinsonism as a sequel of encephalitis 
lethargica, 1417, 1513. 
manganese poisoning as cause of, 1642. 
ptyalism in, 530. 

Parkinson's disease, 1511. 

Paronychia, 1321. 
in X>ray injuries, 410. 
moolUal, 1238. 

Parotid glands in Mikulicz's disease. 177. 
non<iafcctlve recurrent swelling of, 
532. 

suppuration, 176. 

FarotUis, 174, 531. 
ante, 531. 
epidemic, 174. 
in baoUary dysentery, 116. 
in lobar pneumonia, 1053. 
in paratyphoid fever, 112. 
in small-pox, 164. 
in typhoid, 110. 
in typhus fever, 298. 
infectious, 174. 
subacute, 532. 

fkroxysmaf AeadkcAe, IfCif. 

tachycardia, 823. 

Parrot’s nodes, 227. 

Parrots as transmitters of psittacosis. 183. 
Parry's disease, 491. 

Parturition, mental disorders of, 1644, 
Faschen, elementary bodies of, in %'accinal 
lesions, 159, 169. 

Pasteurella pestis, 127. 
resistance to penicillin, 7. 
sensitivity to streptomyrin, 10. 

Fastia’s sign in scarlet fever, 39. 

Paterson’s graduated exercises for tuber- 
culosis, 1033. 

(so-called Plummer-Vinson) syndrome, 
542. 

Pathogenicity of parasitic organisms, 1. 
Pathogens, facultative, 1. 


Pathogens, obligatory, 1. 

Paul's test for small-pox, 166. 

Paul-Bunnell reaction in glandular fever, 
306. 

in rubella, 158. 

Pautrier micro-abscesses, 1316. 
“Peasants' skin,” 1210, 1295. 

“ Pea-soup stools ” of t^boid, 100. 
Pectoriloquy, whispermg in pulmonary 
fibrosis, 1008. 

in puhnonaty tuberculosis, 1025. 

Pedlculi, forms of human, 1252, 
Pediculosis, 1252. 
capitisj 1252. 
corpons, 1253. 

Pci-Ebstein type of pyrexia, 790. 

Peliosis rbeumatica, 39, 774. 

Pellagra, 472. 
atypical, 474. 
infantile, 478. 

mental symptoms of, 474, 1643. 
vitamins m relation to, 472. 

Pelvic deformity in idiopathic steatorrhcca, 
621. 

Pemphigoid, 1289. 

Pemphigus, benign familial (Gougerot and 
HaJcy-Hadey), 1290. 
benign, of mucous membranes, 1290. 
erythematodes, 1289. 
ftoliaceus, 1289. 

Deonatorum, 1226. 



vegetans, 
vulgaris, 1288. 

Peodeb sore, 268. 

Penicillin, 6-10. 
action on ba^eria, 6. 
administration, local, 9. 
oral, 9. 
principles, 8. 
systemic, 8, 9. 
bacterial resistance to, 7, 8. 

scasitiyity to, 7, 8, 
benzyl, 6, 218. 
cream, 9. 
dosage, 8, 9. 

duration of effect of, 8, 9. 

excretion in unne, 8. 

in abscess of the lung, 1005. 

m acuessory-snriw siappanrftwr, IWi'. 

in actinomycosis, 196, 1240. 

in acute suppurative bronchitis, 966. 

in agranulocytosis, 757. 

in amcebic dysentery, 279. 

m anthrax, 81. 

in cerebral syphilis, 1461. 

in cerebrospi^ fever, 64- 

in congemm syphilis, 228. 

in diphtheria, 78. 

in empyema, 1075. 

in erysipelas, 35. 

in er^ipeloid, 1232. 

in folliculitis barbie, 122S. 

in general paralysis of the insane, 1458. 

in gonorrhcEa, 65, 66. 

m impetigo, 1226. 

in leptospirosis icterohsemorrhagica, 241. 
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Penicillin in measles, 155, 
ui parotitis, 532. 
in perinephritis. It38. 
in peritonitis, 716. 
in pharyngitis, acute septic, 539. 
in pleural actinomycosis, 1035. 
in pneumococcal meningitis, 1393. 
in pneumonia, 1056. 
in psittacosis, 184. 
in pyelitis, 1135. 
in quinsy, 535. 
in rat-bite fever, 245. 
in relapsing fever, 244. 
m scarlet fever, 47. 
in subacute bacterial endocarditis, 888. 
in syphilis, 218-224, 228, 1461, 1469. 
in syphilitic meningitis, 1461. 
in tabes, 1468. 
in tracheitis, 936. 
m tropical ulcer, 1332. 
in ulcerative colitis, 637. 
in Vmcent's angina, 538. 

stomatitis, 526, 
in yaws, 235. 

International standard, 6. 
masking effect of, 220, 
nature and properties of, 6. 
pastilles, 9. 
preparations of, 9. 
procaine, 9. 

prolongation of effect of, 9, 219. 
aensitivity to, 10. 
snuff, 9. 

susceptible snd insusceptible organisms, 7, 

8. 

toxic effects, 10, 219. 
varieties, 6. 

with bismuth in syphilis, 222. 
with caronamide, 9. 
with neoarsphenamine in ajphilis, 222. 
Fenlcillisase, 6. 

Fenicillium chrysogenum, 6. 
notatum, 6. 

Fenis, enlamement of, in sexual precocity, 
523. 

granuloma of, in schistosomiasis, 320. 
faerpetiform ulcers on, in lymphopathia 
venereurn, 192. 

papillomata of, in rhinosporidiosis, 201. 
syphilitic herpes of, 210. 

Fentamidine isethionate in trypanosomi- 
asis, 273. 

Fentaquine in malaria, 257. 

Fentosuria, 444. 

Fcpsin, 554. 

Feptic cesophagitU and ulcer, S4S. 
Peptone m uime, 1103. 

Perforating ulcers, in leprosy, 91. 

in peroneal muscular atrophy, 1564. 
in tabes, 1462, 1465, 1469. 

Periadenitis in lymphopathia venereum, 192. 
Periarteritis nodosa, 931. 

Feti-arthrids, 1163. 

Pericarditis, acute, 878. 
acute benign, 880. 

fibrinous, 878. 
chronic adhesive, 883. 
constrictive, 71/. 


Pericarditis, exudate m, 878. ' 
friction sounds in, 879. 
idiopathic, 880. 
non-specific, 880. 
purulent, 881. 
rheumatic, 50, 881. 
septic in bronchiectasis, 935. 
traumatic, 834. 
tuberculous, 880. 
virus, 880, 
with effusion. 878. 

Pericardium, adherent, 883. 

“ bread-and-butter,” 878. 
diseases of the, 87&-S84. 
effusion into, 879. 
paracentesis of, 880. 
trauma of, 904. 
tuberculosis of, 880. 

Perichondritis of tracheal cartilage. 956. 

Pericolic suppuration, D. colt in, 95. ' 

Pericolitis. 633. 

PerifoUiculilis capitis abscedens, 1320. 

Perihepatitis, 717, 
geoenl chronic, 717. 
m cancer, 686. 
in cirrhosis of liver, 676. 
s^hilitlc, 682. 

Perinephritis and perinephric abscess, 
1137. 

Peri-neuritis, 1165. 

Periodontitis, chronic, 527. 

Periostitis, in congenital syphilis, 226. 
in paratyphoid fever, 112. 
in syphuts. 207. 
in nphoid, 104. 110. 

Peripheral nerves, disorders of, 1567-1607. 
neuritis, 1586. 
vascular disease, 17. 

Perisplenitis, 676, 780. 

Peristalsis, gastnc, in pyloric obstruction, 
596, 

in colon, 600. 
in small mteatines, 600. 
visible, 596. 

Peritoneal adhesions, 718, 719. 
in relation to obstruction, 719. 

Peritoneoscopy, 723. 

Peritoneum, cancer of, 720. 
diseases of the, 711-724. 

Peritonitis, 711-721. 
acute, 711-717. 
fulminant generalised, 712. 
localised, 714. 
spreading, 713. 
adhesions due to, 719. 
benign paroxysmal, 717. 
bUe, 717. 

chronic, 717. ' 

fibro-purulent, 716. 
fibrous tuberculous, 718. 
gonococcal, 715. ^ 

to acute appendicitb, 656. 
in acute suppurative gastritis, 572. 
in paratyphoid fever, 112. 
in perforating ulcers of stomach and duo* 
denum, S79. 

in relation to acute intesdnat obstruction, 
, 652. ’ 
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Peritonitis in typhoid fever, 103. 
in ulcerative colitis, 635. 
znaligoant, 6S6, 720. 
pelvic, 715. 

perforative, in typhoid, 101, 103. 
pneumococcal, 714. 
rheumatic, SO. 
staphylococcal, 712. 
streptococcal, 715. 
tuberculous, 718. 
adhesive or fibrous, 718. 
ascitic form of, 718. 
in cirrhosis of liver, 678. 

. loculated, 718. 

obliterative, 718. 

Peritonsillar abscess, 534. 

“Perles,*’ Laennec’s, 970. 

Pernicious anemia, 734. 

Pemiones, 1205. 

Peroneal muscular atrophy, 1563. 
Perseveration, 1377. 

Personality, as showing tendency to mental 
border, 1610. 

dissociation of, in hysteria, 1673. 
hysterical, 1670. 
in schirophreoia, 1663. 
psychopathic, 1680. 

Pertussis, 137. 

Fes cavus in cerebral diplegia, 1488. 
in familial spastic paralysis, 1482. 
in Fnedreieh's ataxia, 1480. 
in peroneal muscular atrophy, 1564. 

Pest, 127. 

Pesus miner, I2S. 

FetechUo in hsmorthagic diphtheria, 70. 
in heat'Stroke, 407. 
in plague, 128. 

in spirocbattosis icterohsmorrhagica, 240. 
in subacute bacterial endocarditis, 886. 
in whooping-cough, 139. 
in yellow fever, 187. 

Petechial rash in measles, 151. 
in scarlet fever, 39, 41. 
in typhus, 297. 

Petit mal, 1499, 1506. 

electro-encephalogram in, 1493. _ 

Peyer’s patches in Salmonella enteritis, 120. 

in typhoid fever, 97, 99. 

Ffeifi’erella mallei, 131. 

tvhiCmori, 133. 

Pfueochromocytoma, 51S. 

Phagedena, tropical sloughing, 1331. 
Phagocytic cells, r6Ie of, in red cell destruc- 
tion, 727. 

Phagocytosis m relation to tetanus, 82. 

in the spleen, 778. 

Phafcoma, 1487. 

Pharyngeal hyperiesthesU, 539. 

paralysis, 1356, 1591. 

Pharyngitis^ acute catarrhal, 538. 
acute sepuc, 538. 
chronic, 539. 
gangrenous, 538. 
granular, 540. 
lateral, 540. 
tedematous, 538. 
phlegmonous, 538. 
sicca, 540. 


Pharyngo-Iaryngitis, septic, 944. 

Pharyngo-oesophageal sphincter, acha- 
lasia of, 541, 543. 

Pharynx, diseases of, 538. 
diverticula of, 546. 
syphilis of, 206. 

Pfacnarsazine chloride, poisoning by, 376. 

Phenobarbitone, addiction to, 1641. 
in the treatment of epilepsy, 1505, 1506. 
poisoning by, 360. 

Phenol, poisoning by, 362, 363. 
sulphonephth^ein excretion test in renal 
function, 1101. 

Phenylbutazone in scute gout, 448. 
in fibrositis, 1168. 
in osteo-arthritis, 1159. 
ui rheumatoid arthritis, 1152. 

Phenyl dichlorarsirte, poisoning by, 376. 

Phenylenediamine poisoning, 393, 

Phenylketonuria, 1686. 

Phenytoin sodium in epilepsy, 1506. 

Phlebitis, gouty, 447. 

Phlebogram in cor pulmonale, 852. 

Phlebothrombosis m cardiac infarction, 845. 

Phlebotomus fever, 188. 
noguchi, 144. 
papatasii, 188. 
sargenli, 269. 
verrucanun, 144. 

Phlyctenular conjunctivitis with adenoids, 
942. 

uIceradoD in measles, 152. 

Phobias. 1678. 

Phoaation, laryngeal disorders of, 950. 

Phonocardiography, 798. 

Phosphatase, plasma, increased in hyper- 
parathyroidism, 502. 
serum alkaline in bver funcuon, 660. 

Phosphates, m urine, 1099, 

Phosphatic calculi, 1140. 

Phospbaturia, 1099. 

Phosphorus content of blood in tetany, 505. 
insecticides, poboning by, 379. 
metabolism m hyperparathyroidbin, 502. 
plasma, increased in hypoparathyroidism, 
505. 

poisoning, 376. 
acute, 376. 

as cause of hepatic necrosb, 670. 
chronic, 377. 

Phossyjaw, 377. 

Photophobia m cerebrospinal fever, 56. 
in measles, 150. 
ia tuberculous meningitis, 62. 
in yellow fever, 186. 

Phrenic nerve, anatomy and physiology of 
1567. . 

evulsion of, in pulmonary tuberculosis, 
1035. 

Pfirynoderma, 1201. 

Phtfaalylsulphathiazole, 18. 
in bacillary dysentery, 118. 
in ulcerative oohtis, o37. 

Pblhiriasis pubis, 1253. 

Phthisis, 1017. 
syphilitie, 1040. 

Physiotherapy in o»te<>arthntis, 1159, 
in rheumatoid arthritb, 1152. 
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Physiotherapy in spondylitis. 1161. 

Physostlgmine in myasthenia gravis, 1606. 

Pias. 233. 

Bois, 268. 

Cayenne, 268. 

Pick’s dementia, 1629. 
disease, 717, 881. 

Picrotozin in barbiturate poisoning, 361. 

Piedra, 1334. 

Figment calculi, 695. 

Pigmentation in Cushing’s syndrome, 517. 
of skin, anomalies of, 1201-1203. 
in Addison's disease, 503. 
m arsenical eruptions, 1203. 

poisoning, 374. 
in denmtomyoritia, 1194. 
in Gaucher’s disease, 785, 
in generalised scleroderma, 935. 
in hxmochromatosis, 631. 1204. 
in kwashiorkor, 479, 480. 
in leprosp, 91. 
in malaria, 249. 
in mepacrme therapy, 1204. 
in metallic poisoning, 1205. 
in neurohbromatosis, 1435. 
m Niemann-Fick’s disease, 785. 
in pellagra, 473. 

U) pinta, 1333. 

In Still'a duease, 1164. 
in syphilis, 205. 
us systemic sclerosis, 1292. 
in subacute combined degeneration, 1552. 
In paws, 234. 
physical causes of, 1202. 


torU, 1317. 

Pin worm, 335. 

Pinguecula in Gaucher’s disease, 785. 

Pink disease, 308. 

Pinta, 1333. 
fever, 293. 

Pirquet’s lest for tuberculosis, 88, 1028. 

Fitressln, 483. 
in dubetes insipidus, 490. 

Pituitary cachexia, 487. 
extracts, effects of, 483. 
gland, 483-491. 
diseases of, 483. 
hormones of, 483. 
in relation to obesity, 449. 
in relation to polyuna and polydipsia, 489. 
localisation of lesions of, 1365. 
mental disorders in diseases of, 1644. 
posterior lobe of, 483. 
tumours of^ 1365, 1383. 

differential diagnosis of, 1387. 

Pityriasis alba, 1226. 
rosea, 1275. 


lichenoides et varioliformis acuta, 1275. 
simplex, 1217. 
steaioides, 1217. 
versicolor, 1333. 

Plagiocepbaly, 1181. 

Plague, 127. 
abortive, 123. 


Plague, ambulatory type of, 128. 
anginal, 128. 
buMmc, 128. 

cellulo-cutaneous type of, 128. 
cerebral, 123. 
complications of, 128. 
intestinal type of, 128. 
pneumonic, 128. 
septicsmic, 128. 
tonsillar, 123. 
types of, 128. 
varioloid, 128. 
vesicular, 123. 

Pianorbis boUsyi in relation to schisto- 
somiasis, 319. 

cisnostu in relation to fasdoliasis, 316. 
mctidjensU in rebtion to schistosomiasis. 
319. 

Plantar fascia, fibrosis of, 1167. 

Plants, poisonous, 344. 

Plasma bilirubin, 659, 
proteins, 660, 

Plasmacytoma, 1184. 

Plasmodium cynomolgl, 247. 

^ciparum, 245, 246, 261. 
knowlesi, 246. 
malaris, 246, 261. 
ovale, 246. 261. 
teane, 246. 
vivax, 246, 261. 

Pleura, actinomycosis of, 195, 1085. 

D. coti infection of, 97. 
cardnoma of. 1086. 
diseases of the, 1063, 
dropsy of the, 1076. 
endothelioma of, 1D36. 
bydalid disease of, 1084. 
hydrops of the, 1076. 
in pneumonia, 1049. 
in pulmonary Uibemilosis. 1021. 
injury of, 1037. 
maLgnant tumours of, 1086. 
urcoms of, 1086. 
simple tumours of, 1036. 

Pleura adhesions, in fibro>caseous tuber- 
^ culosis, 10^. 

effusion in primary atypical pneumonia, 
1057. 

effusions, anomalous, 1072. 
characters of, 1067, 1070. 
chylous and odier rmiky, 787, 1079. 
iuRnorrhagic, 1077. 
in malignant disease, 1077, 1086. 
Uiock, 1071. 

Pleurisy. 1063. 
acute dry, 1063. 
acute fibrinous, 1063. 
as a tubercular manifestation, 1020. 
chronic dry, 1066. 
cbssification of, 1063. 
diaphragmatic acute dry, 1065. 

chronic, 1067. 
eosinophil, 1070. 
haemorrhagic, 1077, 
in pneumococcal pneumonia, 1050, 1053. 
in relation to tuberculosis, 1020, 1022, 1026, 
1063. 

interlobar dry, 1066. 
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Pleurisy, plastic, 1063, 
primary dry, 1063. 
purulent, 1072. 
seconda^ dry, 1063. 
sero'Bbrinous, 1067. 
with etTusloQ, 1067. 

Pleuritis, 1063. 

Pleur^>'nia, 1064, 1166. 
epidemic or infectious, 193. 

PleuTOgtsnous cirrhosis, 1006. 

PleurothotOQUS m tetanus, 82. 

Plumbism, 364. 

Plummer*Vtasoii (Paterson's) syndrome, 

Pneuroaturia, 1107. 

PneumO'bacillus of Friedlinder in acute 
tracheitis, 954. 

Pneumococcal arthritis, IISS. 
menincitis, 61, 1392. 
peritomtis, 714. 

Pneumococcus, the, 1048. 
in acute tracheitis, 954. 
in relation to lobar pneumonia, 1048. 
meningitis, 61. 
pathogenicity of the, 1048. 
septicxmia, 31. 
tj^rs of the, 1048. 

Pneumoconioses, the, 1003-1016. 
benign, 1009, 1014. 

Pneumoconiosis, barium, 1014. 
in bauxite smelters, 1015. 
in coal miners, 1011. 
mediastinal alands in, 1092. 
serieite, lOU. 
sillimanite, 1013, 

Pneumollths. 1019, 1021. 
as cause of oronchial obstruction, 974. 

Pneumonia, apical, 1052. 
ascaris, 334. 
aspiration, 1059. 

Bt^ical, 1056, 
earners, 1049. 
central, 1052. 
chronic inrerstitia), 1053. 
contusional, 1052. 
creeping, 1052. 

'* cmicat evacuations ” in, 1050. 
differential diagnosis of, 61. 

FricdlSnder bacillus, 1056. 
haemorrhagic vesicular, in psittacosis, 
183. 

hypostatic, 987. 
in children, 1052. 
in the aged, 1052. 
in the insane, ]052. 
influenzal, 1056. 
lobar, 1(M8. 
lobular, 1059. 
massive, 1052, 
migratory, 1052, 
post-operative, i052. 
pneumococcal, 1048. 

lobular, 1058. 
primary atypical, 1056. 
relation of pneumococcus to, 1048. 
secondary, 1052. 
staphylococcal, 1056. 
streptococcal, 1056. 


PAeumonia, traiunatic, 1052. 
virus, 1056. 
wandering, 1052. 
white, of Virchow, 1040. 

Pneumonias, the, 1047-1062. 

Pneumonitis, 1062. 

Pneumonomycoses, 1038. 

Pneumopericardium, 883. 

Pneumoperitoneum in pulmonary tuber- 
culosis, 1035. 

Pneumothorax, 1080. 
artificial, dangers of, 1035. 
for dry pleurisy, 1065. 
for pulrnonary tuberculosis, 1034. 
technique of, 1034. 
benign, 1081, 

complications and sequels of, 1083. 
extra-pleural, 1036. 
in cystic disease of the lung, 1045. 
m emphysema, 999. 

in pulmonary tuberculosis, 1026, 1037, 1030. 
simple, 1081. 

Pneumo-typhoid variety of typhoid fever, 
JOl. 

Podophyllin in treatment of warts, 1302. 

PoUulocytes. 727. 

Poikiiocytosis, 727. 

PoUiloderma, 1296. 
vasculare atrophicans (Jacobi-Lane), 
1296. 

PoikUodermato-myositis, 1296. 

Poisons acting on the liver, 670. 671. 

Causing aplasia of bone-marrow, 737. 

"Poker back," 1161. 

Poiio-eoeepb^lis, 1427. 

Poliomyelitis, acute anterior, 1423. 
abortive forms of, 1426. 
blood cell count m, 1426. 
brain-stem form of, 1428. 
bulbar, 1428, 1433. 
earners of, 1424. 
compbeations of, 1432, 
differentiation from cerebrospinal fever, 
62. 

royeiitic form, 1428. 
nerve-cell destruction in, 1425. 
neuntic form of, 1428, 
non-paralytic, 1427. 
paralytic, 1427. 
pre-paralytic, 1426. 
prophylaxis m, 1434. 
spinal form of, 1427. 
virus of, 1424. 

Polyadenitis in sleeping sickness. 271. 

Folyarteritis nodosa, 931. 

Polyarthritis, 1150. 

Folycholia in malaria, 251. 

Folychromasia, 729. 

Folycytfazmia, 749. 
vera^ 750. 
with leukzmia, 748. 
with osteosclerosis, 748. 

Polydipsia in cerebrospinal fever, 56. 
in diabetes iiuipidus, 489. 
in hypoparathyroidism, 502. 

Polymorphonuclear cells, 752. 

Folymixm, 15. 

in whooping-cough, 142. 
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PoIjBeuriUs, 1586. 
acute febrile, 1592. 
infective, 1592. 

after arsphermrune remedies, 230, 232. 
esdemica, 468. 
in beriberi, 469, 1586. 
in polprteritis nodosa, 931. 

Korsiuoif syndrome associated tvitb, 15S9. 
progressive hypertrophic, 1592. 

Polyposb of colon, 639. 

Polyps in rhinospondioais, 201. 

Polyserositis, 717. 

Polyuria, 489, 1102. 
causes of, 439, 1102. 
hysterical, 489. 
in asthma, 979. 
in diabetes insipidus, 489, 
in hypoparathyroidism, 502. 
in laidaceoua thsease, 1132. 
in the Fanconi syndrome, 1179. 

Pompholyz, 1220. 

Pons, localisation of lesions of, 1 363. 

Poraoenitis, 191._ 

Pork as source of infection In tape-worm, 331. 

Porocephalus armillatus, 336. 

Porokeratosis of Mibelli, 1297. 

Porphyria, acuta congenita, 453. 
cutanea tarda. 4S3. 

Porphyrin metaholisoi, duorden of, 452. 

Porphyrinuria, 453. 

Portal circulation in relation to drrhosts, 
675. 

pysmia, 32. 
thromb^is, 683. 
vein, diseases of the, 688. 

Port-vrine stains of tkm, 1313. 

Post-basic meniogitis of infants, 33. 
-epileptic automatism, 1500. 
•gastrectomy syndrome, 537. 

•vaccinal eocephalo-myelltis, 170. 

"Pot Belly" in kwashiorkor, 480. 

Potassium, laody, 420, 421. 

chloride in familial periodic psralysb, 1607. 
iodide to accelerate elimination of lead, 370. 
in leprosy, 94, 

to pulmonary actinomycosis, 1039. 
in pulmonary aspergillosis, 1039. 
in syphilis, 221, 1461. 
edematous laryngitis caused by, 944. 

Potters’ rot, 1009. 

Pott’s (Usease in relation to compression of 
spinal cord, 1538. 

" Powder lioles,” 383. 

Precocity, sexual, 323. 

Prefootal lobes, lesions of, localising signs 
of. 1358. 

Pregnancy, acute necrosis of hver in, 671. 
and chorea, 1515, 1634. 
in relation to ansemia, 749. 
to arthritis, rheumatoid, 1151. 
to diabetes mellitus, 438. 
to disseminated sclerosis, 1477. 
to epilepsy, 1505. 
to osteomalacia, 1176, 1177. 
jaundice in, 663, 671. 
leucoc^osis in, 753. 
mental disorders of, 1644, 1646. 
luusea of, 565. 


Pregnancy, pernicious ansmia of,475. 749. 
scarlet fever in, 41. 
sntaU-pox and. 159. 
syphilis and, 223. 
typhoid and, 102. 
vomiting^ of, 562. 

Prematurity, aniemis of, 731. > 

Prefiuce, chicken-pox on, 173. 
diphtheria of, 72. 
ll^en sclerosus of, 1280. 
primary syphilitic sore of, 204. 

Presbyophrenia, 1629. 

Prcseniie and senile dementia, 1628. ' 

Price-Tones curve, 727, 728. 

"Prickles ", the, in caisson disesse, 397. 

Prickly heat, 1199. 

Primaraino in malaria, 257. 259. 

Primidone in epOepi^, 1506. 

Probenecid in chronic gout, 44S. 

Procaine, susceptibility to, 220. 

Proctalgia fugax, 629. 
paro^ma), 629. 

PfTCtitis from constipation, £07. 
in amabic dysentery, 277. 
in gonorrboa, 67. 

IVoctoscopic examination, 604. 

Prodromal rashes, 45. 

Producer gas, 358. 

Progeria, 486, 487. 

Prognathism in acromegaly, 484. 

Progressive bulbar paralysis, 1554. 
lenticular degeneration, 1484, 
muscular atrophy, 1554. 
spinal muscular atrophy of children, 
1565. 

Proguanil in bbekwatet fever, 263, 264. 
in malaria prephyiazia, 256. 
in treacment of malaria, 258. , ' 

Progesterone, bypenecretion of, ta acne 
vulgaris, 1282. 

Projectile vomiting, 596. 

Prolan A, action of, 483. 

B, action of, 483, 

Promethazine in travel sickness, 403. 

PropCDsu as symptom of intracranial pressure, 
1389. 

in infantile scurvy, 464. 
in tncyeephaly, 1181, 
in sinus thrombosis, 1453, 

Prostate, lesions of, in schistosomiasis, 320. 

IVostatic disease, nausea m, 565. 

Prostatitis in collfoim infection of urinary 
tract. 96. 
in typVioid, lt>4. 

Protamine zinc insulin, 423. 

Protein content of cerebrospinal Ouid, 1379. 
defleieocy, 477. 

shock in rheumatoid arthritis, 1153. 
therapy, non-specific, 1164. 

Proteins, digestion of, 556. 
plasma, measurement of, 660. 
sensiaveneas to, in relation to asthma, 978. 

Proteinuria, 1102. 
congestive, 1103. 
febrile, 1103. 
functional, 1102. 
orthostatic, 1102. 
physiologic, 1103. ' 
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Proteose in urine, 1103. 

Proteus, resistance to penicillin, 7. 
raorganl, 112. 

Tulgaris, susceptibility to penicillin, 8. 
rrotbrombio, 765. 
test, 76b. 

Protozoan infections, 24S-284. 

Pnudng spider, 339. 

Prurigo, 1193. 
estirue, 1210. 
feroi, 1197. 
fteiural, 1195. 
hlemalis, 1209. 

Hutchinson’s summer, 1210. 
nodularis, 1197, 
ofBesnier, 1195. 
of Hebra, 1197. 

Pruritus, 1190. 
ani, 1191. 

due to threadwonns, 33S. 
general, 1190. 
m diabetes, 424. 
in Hodgkin’s disease, 790. 
in jsundice, 663. 
m polycythlemia vers, 7S0. 
in serum sickness, S. 
localise^ 1191. 
perineal, 1192. 

psy^ocenic, 1190, 1191, 1193. 
scrotal, 1192. 
vuJm, 1192. 

With liehetufiestfon, tt9S. 

Psammoma, 1536. 

Pseudo.Ar^U Robertson pupil, 1344, 1466. 
•arthritis, 1165. 

•bulbar palsy, 1373, 1443. 

•chylous effusions, 1030. 

•cbyiuria, 1107, 

•constipation, hysteriesi, 607. 

•crisis In lobar pneumonia, 1050. 

in typhus, 297. 

•cyesis, 567. 

•dementia in hysteria, 1674. 

•diarrhoea, 611, 649. 

•diphtheria bacilli, 69. 

•flatulence, 567. 

•hennapbraditism, 514, 
ovarian, 515. 
testicul^, 515. 

•hypertrophic muscular dystrophy, 
1596. 

•pancreatic cystSj 708. 

•paralysis in syphilitie epiphysitis, 226. 
•paresis, alcoholic, 356. 

•Parkinsonism, 1443. 

•sclerosis, 1484. 

•tabes, alcoholic, 356. 
diabetic, 442. 

•tubercles, in $<dustosomi3sis, 32Q, 
•typhoid of Dell, 283. 

•xanthoma elasticum, 1296. 

Psendologia pbantastica, 1670. 
Pseudomonas pyocyaneus, sepdeemia due 
to, 31. 

suscepdbility to p^dllin, 8. 
resistance to penicillin, 7, 
sensitivity to streptomycin, 10. 

Psilosis, 623. 


Psilosis, pigmentosa, 472. 

Psittacosis, 183. 

Psoriasis, 1270. 
flexural, 1271. 
picate, in children, t270, 
focalis^ extensor, 1271. 
ofnaUs, 1274. 
of palms and soles, 1273. 
pusti^r, 1273. 
nipioid, 1272. 
vridespread. 1272. 

P5ycho>anaIys{s, 1620. 

Psychologies medicine, 1608-1688. 
Psyehoneurosis, chest pam in, 839, 904, 905. 
Psychopathology, 1609. 

Psychotherapy, 1619. 

m ulceradve cohds, 636. 

Pteroylglutamie acid, 460. 

Ptosis, 1341. 

cervical sympathetic, 1345, 1547. 
in botulism, 124. 
in encephalim lethargica, 1416. 
in myasthenia gravis, 1604. 
sympathetic, 1345, 1547. 
tabetic, 1464. 

Pns in amabic liver abscess, 282. 

Ptyalin, idle of, in digestion, 629. 

Ptyalism, 530. 

Pubertas pnMOx, 523. 

Puberty, incidence of goitre at, 499. 
in rehuon to ^etional protsiouria, 1102. 

to mencai disorders, to4S. 
psycholegicri^^'ses of, affective disorders 

Pobic hairs, loss of, in Siiamoads’s disease, 
487. 

Puerperal fevers, 31. 
peritonitis, 712, 715. 
psychoses, 1644. 

Puerperiumas predisposingtoerysipeUs, 34. 

mental disorders of, 1644. 

Pulmonary actinomycosis, 1038. 
amcebiasis, 1044. 

nnthfnx, 80 . 

apoplexy, 989, 990. 

artery, congenita! malformations of, 897, 
898, 899. 
diseases of, 857. 

obstruction of, in cor pulmonale, 852. 
aspergillosis, 1039. 
atresia, 898. 
calculi. 1021. 

coccidioidosis, 200. 

collapse, 992. 
distomatosis, 317. 
embolism, 852. 
fibrosis, 1006. 

bronchiectasis in, 1007. 
following broncho'pneumonia. 1006. 
in reUuon to tuberculosis, 1006, 1019. 
1025. 

heart disease, 851-858. 
acute, 852. 
causes of, 857. 
chronic, 855. 

histoplasmosis, Appendix i. 
infarction, 989. • 
mycoses, 1038 
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almooaiy cedema. 988. 
in heart failure, 809. 
in pleurisy «ith efTusion, 1068, 1069. 
oligemia in congenita] heart disease, 893. 
osteoarthropathy, 1171. 
chronic, in empyema, 1074. 
m bronchiectasis, 984. 
in pulmonary tuberculosis, 1026. 
pleooemia, in congenital heart disease, 
894. 

schistosomiasis, 1043. 
torulosis, 193. 
tuberculosis, 1017-1038. 
acquired resistance in, lOlS. 
acute caseous, 1019. 

miliary, 1019, 1024. 
artiology ot, 1016. 
age in relation to, 1017. 
breath sounds in, 1025. 
bronchia! glands in, 1020. 
calcification of tubercles of, 1018. 
caseation in, 1018, 1019. 
causal organism of, 1017. 
canution in, 1018, 1024. 
chronic miliary, 1019, 1024. 
circulatory aymptoma of, 1023. 
clsiiification of stages of, 1028. 
climatic treatment of, 1032. 
collapse therapy in, 1034. 
complications and aequeUe of, 1026. 
cough in, 1021. 
course of, 1028. 
disgnosls of, 1027. 
dietetic treatment of, 1032. 
dust in relation to, 1009. 
dyipnma in, 1021. 
earfy signs of, 1024. 
enstronment in relation to, 1017. 
excavation in, 1025. 
exercise in treatment of, 1032. 
expectoration in, 1021. 
fever in, 1022. 

fibroid, 1020. 

fibrosis in relation to, 1006, 1020, 1025. 
following influenza, 180, 1020. 
eenito-urinary system in, 1024. 
Eiemoptysis in, 1018, 1020, 1023, 1030, 
1036. 

heredity in relation to, 1017, 
influence of other diseases upon, 1017. 
in relation to asthma, 979. , _ 

to coal miners’ pneumoconiosis, 1012. 
to emphysema, 999. 

to sOicosis, 1010. 

incubation period of, lOlB. 
mainage and, 1029. 
mass radiography in, 1031. 
medicinal treatment of, 1033. 
mental disorders in, 1642. 
minimal, 1037. 
mode of spread of, 1019. 
nervous system in, 1023. 
occupation in relation to, 1017. 
pathology of. 1018. 
physical signs of early. 1024. 
pl«irisy in; 1021_. 1022. 1026. 1063. 
post-pnroary leaions in, 1018. 
predisposing causes, 1017. 


Polmonary tubercniosia, primary lesion m 

10f8. 

prognosis of, 1029. 
prophylaxis of, 1031. 
psy^ical factors in, 1017. 
rami susceptibility to, 1017. 
radiography in. 1026. 
rest in treatment of, 1032. 
sanatorium treatment of, 1031. 
sedimentanon test in, 1027. 
senile. 1021. 
sex'incidence of. 1017. 
signs of consolidation in, 1024. 
signs of excavation in, 1025. 
signs of fibrosU in, 1025. 
sputum in, 1021, 1022, 1030. 
symptoms of, 1020, 
trauma in relation to, 1017. 
treatment of, 1031. 
tuberculin tests for, 1028. 
valve, stenosis of, 895. 

with nght>to-left interatrial shunt, 893. 
valvotomy, 896. 

PoUe, 795, 796. 
snacrotic. 795. 
arterial, 795. 
bisferiens, 795. 

Corrigan't, 873. 
venous, 795. 
water-hammer, 795. 

Pulses, unequal, in cervical ribs, 1560. 
in mediastinal tumour, 1095. 

Pulsus bigemlnus, 822. 
bisferiens, 795. 
trigeminus, 879, 882. 

Pupil, abnormalities of, 1342. 

At^U Robertson, 1343. 
myotonic, 1344. 

Pupils, in alcoholic coma, 354. 
in apoplexy, 1438. 
in cerebral thrombosis, 1438. 
in cerebrospinal fever, 56, 59. 
in chronic alcoholism, 356. 
in encephalitis lelhargica, 1416. 
in general paralvsis of the insane, 1456, 
1457. 

in heat hyperpyrexia, 408. 
in mediastinal tumour, 1095. 
in syringomyelia, 1547. 
in ubes. 14^. 
pin-hole, in typhus, 298. 

Purgatives as a cause of diarrhtEa^ 609. 
habitual use of, as cause of colitis, 633, 
the use and abuse of, 607. 

Purine bodies, 1098. 

in relation to gout, 445, 448. 

Purpura, 770, 1259. 
aiuphylaetoid, 774. 
annularis telangiectodes, 1259. 
arthritic, 774. 

blood platelets in relation to, 770. 
fulminans, 771. 

Henoch’s, 774. 

idiopathic, thrombocytoperuc, 771. 
infective, 771. 

in acute hepatic necrosis, 671, 
relation of, to other diseases, 771. 
simplex, 774. 
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Purpura, thrombotic thrombocytopenic, 772. 
variolosa, 162. 

Purpuric eruptions in children, 51. 
in sprue, 625. 
rheumatic, 50. 

states, RumpehLeede phenomenon in, 39. 

Pustule, maJf$mant, 81. 

Pysemia, 31, 32. 
arterial, 32. 

in relation to septic endocarditis, 32. 
difTerentiated from rheumatic fever, SI. 
from abscess of )un^, 1004. 
from local infection, 3. 
intracranial abscess in, 1405. 
portal, 32. 

relation of, to septicaemia, 32. 
scarlatina], 41, 
systemic venous, 32. 
twes of, 32. 

Pyelitis, 1132. 

Pyelonephritis, chronic, 1136. 
in cohform infection, 96. 
renal contraction m, 1127. 

Fylcalc habitus in relation to affective 
psychoses, 1646. 

Pyksolepsyf 1502. 

Pylephlebitis, non.«uppurative, 683. 
suppurative, 32, 688. 

Pylorte obstruction, 594. 

ulcers as cause of, 578, 594. 
steoosis, hypertrophic, 596. 

Pylorus, benlga hypertrophy of, 595. 
congenital hypertrophy ot the, 596. 

*' tumour " in, 596. 

Pym’s fever, 188. 

^odertna gangrenosum, 1231. 

PyonephroM, 1144. 

Pyo'pneumothoraz, 1073, 1082. 

Pyorrhcea alveolaris, 527. 

Pyothorax, 1075. 

Pyrexia, undulant, in Hodgkin's disease, 790. 

Pyridoxine (vitamin B*), 459. 

PjTimetharoine in malaria prophylaxb, 256. 

Pyruvic acid in brain, excess of, effects of, 
457. 

Pyuria, 1106. 

" Q ” fever, 293, 302. 

Quadriceps paralnis, 1574. 

Quecfcenstedt’s phenontenoc, 1378. 
test, 1379, 1534. 

Quej^at’s erythroplasia, 1307. 

Quinidine m auricular hbriUation, 828. 
flutter, 826. 
tachycardia. 824. 
in paro: 9 ^mal tachycardia, 824. 
in ventricular tachycardia, 828. 
toxic symptoms from use of, 828. 

Quinine as cause of optic atrophy, 1340. 
in dystrophia myotomca, 1602. 
in malaria, 255, 256, 259. 
in myotonia congenita, 1603, 
m relation to blackwater fever, 256, 257, 
261. 

Quinsy, 534. 

Quintan fever, 300. 


Radiation therapy in coccidioidosis, 200. 
m follicular lymphoc^ma, 1317, 
in Hand-Schiiller-Christlan’s disease. 
784, 

in Hodgkin's disease, 791. 
in lymphosarcoma, 792. 
m Qucyiat’s erythroplasia, 1307. 
in rodent ulcer, 1304. 
in squamous cell carcinoma, 1305. 
Radio-active substances, im'uries from, 411. 
Radiography of the chest, 1026. 
of the heart, 802-805. 
of the intestines, 602. 
of the stomach, 559. 

Radium dermatitis, 412. 

injuries, protection from, 413. 

Riles, in pulmonary tuberculosis, 1025. 

leathery, in bronchiectasis, 984. 
Rammstedt's operation for congenital 
hypertrophy of the pylorus, 597. 
Rashes, dnig, 1265. 

Raspberry tongue in scarlet fever, 39. 
Rat-bile disease, 244. 

fever, 244. 

Rat flea, 127. 

Rats as disseminators of rat-bite fever, 244. 
m relation to flea typhus, 287. 
to leptospirosis, 238, 239. 
to pugue, 127. 
measures of destroying, 129. 

RauwoLSa serpentina in benign hyper- 
tension, 912. 

Ray-fungus disease, 193. 

Raynaud’s disease, 923. 
phenomenon, 922. 

Reaction, mixed electrical, in progressive 
muscular atrophy, 1560. 
of degeneration in acute poliomyelitis, 1428. 
Rebound phenomenon in cerebellar lesions, 
1363. 

Recklinghausen’s disease, 1485. 

Rectal crises in tabes, 2462, 1465. 

examination, value of, in acute appendi- 
citis, 655. 

bzmorrhage from polypi of colon, 640. 
Rectum, the, 684. 

disturbances of, and spinal cord lesions, 
1531. 

dyschezia in relation to the, 602, 605-609. 
lesions of, in lympbograniiloma inguinale, 
191. 

in schistosOEoIasis, 319. 
pain in, in paroxysmal proctalgia, 629. 

Red blood cells, 726. 

fragility of, in acholuric jaundice, 741, 
742. 

Reed-Stemberg cells in lymphadenoma, 
789. 

Reflex epilepsy, 1502. 
grasping, 1358. 
mass, 1542. 

radial, inversion of, 1530. 

Regurgitation of food, 546, 551, 552, 562. 
Reiter’s syndrome, 312, 1156. 

Relapsing fever, 241, 

Amencan, 242. 

Asiatic. 242. 

Central African, 243. 
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elapsing fever, Central and South 
American, 241. 

European, 242. 
lice-bome, 242. 

N. African, 242. 

Palestinian and Syrian, 241. 

Panama, 241. 

Persian and N.W. Indian, 243. 

Spanish, 243. 
tick-borne, 243. 

Release phenomena," 3337. 
lemiltent fever, 243. 

:eaal agenesia, 1131. 
aplasia, 1131. 
asthma, 979. 
calculi, 1140. 
coUc, 1141, 1142. 
m pyelitis, 1133. 

disease, hypertension in relation to, 908, 
909,912,1111. 

in relation to cerebral thrombosis and 
haemorrhage, 1435. 
papillcedema in, 1386. 
faUure, 1110. 

m blaekwater fever, 261. 
in subacute bacterial endocarditis, 837. 
function, estimation of, 1100. 
bypertenslon. 1111, 
hypoplasia, 1131. 
oraema, 1113. 
rickets, 467. 
vstscular disease, 1124. 
lendu>OsIer«Weber disease, 775. 
lepressioo, 1614. 
lesnlratloo, aeidotic, 419. 

•aenoids in relation to, 941. 
in aridemiS; 419. 

In intracranial tumour, 1388. 

Kdssmaul's, 419. 

Leapirator^^centre, failure in poliomyelitis. 

system, diseases of, 938-1097. 
lest pain, 919. 

leticulocyte count, normal, 729. 
crisis, 731. 
leticulocydes, 729. 

in blood in pernicious snsmia, 736. 
teticulo-endothelial cells, 783. 

lipoid in, in Niemaim-Pick's disease, 785. 
system, diseases of the, 783-786. 
i6le oh in relation to immunity reactions, 
778. 

spleen as part of, 778. 
tissue, 778. 

•endothelium in lymph glands, 787. 
teticuloses, cutaneous, 1316. 
benign, 1317. 
malign, 1316. 
letina, phakotoa of, 1487. 
tetinal changes in amaurotic famDy idiocy, 
1483. 

in diabetes mellitus, 441. 
hsemotrbages, in leukzmia, 759, 763. 
in malarisj 254. 
in nephritis, 1116. 
in amall-pox, 164. 
in whooping-cough, 140. 
letinopathy, diabetic, 441, 1126. 


Retinopathy, hypertensive, 910. 
Retrobulbar neuritis, 1399, 1475. 
Retrocollic spasm, 1521. 

•pharyngeal abscess, 75, 539. , 

in glandular fever, 306. 

Retrosternal soreness in tracheitis, 955. 

Rh factor, 728. < 

RhabdsUs pelUo, 326. > ' - 

Rhabdomyosarcoma, 789. ' 

Rhagades in congenitd syphilis, 225. 
Rhesus factor, 728, 
in erythroblastosis fertaEs. 745, 746. 
Rheumatic carditis, 49, 51, 863. 
fever, 48. 

complications of, 50. 
diflerentiation from meningitis, 62. 
in children, SI. 

prophylaxis with sulphonamides, 28, 29. 
infection of heart in childhood, 51. 
nodules, 51. 

Rheumatism and chorea, 1515, 1517. 
cardiac disease in relation to, 51. 
gonorrhteal, 67, 1154. 
manifestations of, in children, 51. 
muscular, 1165. 
non-ariicular, 1 165. 
palindromic, 1165. 
psychogenic, 1166. 
acariatinai. 43. 
tonsiUitb in relation to. 533. 

Rheumatoid arthritis, 1150. 

Rhinitis, acute catarrhal, 147, 
allergic, 939. 

in cadmium poisoning, 387. 
psychogenic influence in, 939. 
Rhino*pharyngiUs, destructive uleeratmg, 
236. 

Rhinopbyma, 1207, 1208. 

Rhinorrhsa, in scarlet fever, 40, 42. 
Rhinosporidlosb, 201. 

Rhlnosporidium seeberi, 201. 
Rhipicephalus sanguineus, 293. 

Rhythm, cardiac, abnormal, 819. 
gallop, 810. 

in paroxyamal tachycardia, 823. 
nodal, aunculo-ventncular, 823. 
sinus, 819, 820. 
tnple, 810. 

Rib-notching in coarctation of aorta, 895. 
lUboOnvln, 457, 472, 475. 
deficiency, ritccu of, 458. 
in pellagra, 472, 475, 

Ribs, cervfcaJ, 1579. 

Rice, polished, use of, a cause of benberi, 468. 
Rice-water stools in cholera, 134. 

■n epidemic diirihcea, 615. 

Rickets, 465. 

Bcrobafi^ 466. 

acute, ^8. i 

adult, 1176. 
congenital, 46S. 
fcetal, 4^, 

hypophi»|>^tamic. with renal glycosuria, 

m eshae disease, 619. 

in Rlation to broncho-pneumonia, 1058. 

to epidemic diarrbcea, 616. 
late or adolescent, 467. 


INDEX 


Rickets, renal, 467. 
scurvy, 468. 
vitamin-resistant, 468. 

Rickettsia bodies, 285. 
bumeti, 285, 293, 302. 
diseases, 285-304. 
njooseri. 285, 287, 295. 
orientalu, 285, 288. 
prowazeki, 285, 295, 296. 
quintana, 28S, 300. 
rtckettsi, 285. 
tsutsugamushi, 288, 

Rickety rosary, 465. 
spine, 466. 

Riedel’s lobe, 1146, 1148. 

Rigor, in arspbenamine therapy, 230. 
m small-pox. 160. 

Ringworm, 1233. 
black dot, 1234. 
cattle, 1235- 
of the beard, 1235. 
of the foot, 1236. 
of the glabrous skin, 1235. 
of the nails, 1237. 
of the scalp, 1233. 

Rinne’s test for nerve deafness, 1351. 

Risus sardonlcus, 82. 

Ritter’s disease, 1226. 

Rock tuberculosis. 1009. 

Rocky Mountain spotted fever, 293. 
tick ^bus, 293- 

Rodent ulcer, 1303. 

Romberg’s sign, 1464. 

in Fnedretch's ataxia, 1480. 
in sleeping sicloiess, 272. 
in tabes. 1464. 

Rosacea, 1207. 

Rose spots in paratyphoid fever, 111. 
in trench fever, 301. 
in typhoid, 100. 

Roseolar rash of syphilis, 205. 

RStheln, 156. 

Rothera’s nitroprusside test for acetone 
bo^es, 1106. 

Roxmd-worms, diseases due to, 325-335. 

Rubella, 156. 

diderentiation from measles, 153, 157. 
from scarlet fever, 45. 

Rumination, obsessional, 1679. 

Rumpel-Leede phenomenon, 39. 

Rupia, 205. 

Rusty sputum, 1050. 

Sabre-scabbard tibia, 227. 

in yaws, 234. _ . . ^ 

Saddle-nose of cong^enital syphilis, 227. 

** Sailor’s skin,” 1210. 

Sl Vitus' dance, 1515. 

Salicylates in rheumatic fever, 52. 

Saliva, deficient secretion cf, 530. 
drugs inhibiting secretion of, 530. 
drugs stimulating secretion of, 530, 531. 
excessive secretion of, 5J0, 

Salivary glands, diseases of the, 530. 
in mumps, 175. ^ ... 

Salivation, conditions assocutea with, 530. 
in cadmium poisoning. 387. 
in chronic arsenical poisorung, 374. 
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SaRvation in foot-and-mouth disease, 183. 
in iodism, 221. 

in pro^essive muscular atrophy, 1558. 
in pyorrheea alveolaris, 528. 

Salk vaccine in poliomyelitis, 1434. 

" SalmoQ patch,” 226. 

Salmonella enteritidis (Gaertner), 94, 120. 
resistance to penicillm, 7, 
fyphi, 97, 98. 

susceptibility to penicillin, 8. 
typhimurium, 120. 

Salpingitis in gonorrhiEa, 67. 

Salt required to r^e up for loss in sweat, 407, 
40S, 409. 

Salt-free diet in ascites, 724. 

Salvarsan, 213. 

Sand-flies in relation to kala-azar, 265. 
to oriental sore, 269. 
to Oroya fever, 144. 
to pMebotomus fever, 188. 

Saod-Qy fever, 188. 

Sante manteovre, 994. 

Santonin in ascariasis, 334. 

Sgo Paulo fever, 293. 

Sarcoidosis, 1245. 
of Boeck, 1246. 

Sarcoids, Darier-Rousay, 1246, 1261. 

in epidemic dropsy, 34S, 349. 

Sarcoma, idiopatme hxmerrhagie, of Kaposi. 
1313. 

myeloid, 1175, 
of liver, 685. 
of mediastinum, 1094. 
of spleen, 781. 

Sarcoptes scahiei, 1250. 

Saturnism, 364. 

Scabbard trachea, 962. 

Scabies, 1250. 
crusted, t2St. 

Norwegian, 1251. 

Scalp, ringworm of ^e, 1233, 1234. 
seborrhoic dermatitis of, 1217. 
treatment of, 1219. 

Scaphocephaly, 1181. 
papula, winged, 1568. 

Scarlatina, 36. 
roiliaris, 39. 
sine erupUone, 41. 

Scarlet fever. 36^8. 

acute nephritis in, 1115. 
and diphthena, 44. 
complications of, 42. 

Dick test for susceptibility, 37. 
difTerentiation from rubella, 157. 
luemorrhagic, 41. 
m relation to chicken-pox, 171. 
m relation to measles, 45, ISO. 
prophylaxis of, 29, 37. 

Mhultz -Charlton blanching test in, 36. 

septic or anginous, 40. 

simple, 40. 

surpeal, 41. 

toxic or malignant, 41. 

types, 40. 

Schamberg’s disease, 1260. 

Scbeele’a green, 373, 376. 

Schick’s test for susceptibility to diphthena, 
76. 
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Schilder’a disease, 1412. 
mental dvsoTdets in, 1635. 

Schistosoma bovis, 319. 
hsematobium, 319, 320. 
japonicum, 319, 320. 
mansoni, 319, 320. 
malthei, 319. 

Schistosomiasis, 319. 

Schistosomids, life cycle of, 319. 

Schizogony of malarial parasite, 247. 

Schizoid personality, 1657. 

Schizont of malarial parasite, 247. 

Schizophrenia, 1656. 
varieties of, 1664, 

Schizotrypanosomlasis, 274. 

Schiller •Ctolstlaa's disease, '1%3, 

SchultZ'Charllon blanching test in scarlet 
fever, 38, 44. 

Sciatic pain, referred, 1584. 

Sciatica, 1166, 1581. 
as symptom of osteo-arthrilia, 1158. 
associated with subarachnoid haemorrhage, 
1449. 

Scleredema adaltonim (Buschke), 1294. 

Sclerema neonatorum, 1294. 
nodulitf, 1294. 

Sclerodactyly, 935. 

Scleroderma, 1291. 
cifcumsenbM, 1291. 
generalised, 935. 

Raynaud’s phenomenon, 935. 
in relation to. 923, 935. 1292. 

Scleroma of trachea, 959. 

Sclerosis, amyotrophic lateral, 1554. 
disseminate m childhood, 1412. 
dbuestinated, 1472. 
mental disorders in, 1635. 
retrobulbar neuritis in, 1339. 
insular, 1472. 
lobar atrophic, 1487. 
multiple, 1472. 
systemic, 1292. 
tuberose, 1486. 

Sclerotics, blue, in osteogeiiesb imperfecta, 
1180. 

Scoliosis in ecromegaly, 484. 
in cerebral diplegia, 1489. 
m Friedreich's ataxia, 1481. 

Scolopendra gtgantea, 340. 

Scorpion stings, treatment of, 340. 

Scorpions, diseases due to. 340. 

Scotoma, central. 1360, 1475. 

Screw worm, 337. 

SctofulodftTma. 1143. 

Scrotum, filarial lesions of, 327. 

gangrene of, in Rocky Mountain tick 
typhus, 294. 

Scrub typhus, 283. 

Scurf, 1217. 

Scurvy, 461. 

Alpine, 472. 
bachelor's, 462. 
infantile. 463. 

Scurvy-rickets, 468. 

Sea-sickness and allied conditions, 401 . 

Sebaceous cysts, 1303. 

Seborrhcca, 1200. 
and acne, 1200. 


Seborrboea, baldness in, 1200. 
to schizophieiua, 1663. 
sicca, 1217. 

Seborrhoeides, 1218. 

Sedimentation rale in pulmonary tuber- 
culosis. 1027, 1031. 
in rheumatoid arthritis, 1151. 

Seminal emission in epileptic fit, 1496. 
vesicles sheeted in schistosomiasb, 319. 
in amcebic dysentery, 277. 

Semon's law of laryngeal paralysb, 950. 

Senear-Usher synorome, 1289. 

Senile atrophv of skin, 1295. 
and preseiule dementia, 1628. 
paraplegia, 1543. 
tnberculctsu, . 

Sensory defects and mental deficiency, 1683. 
disturbances in ecroparsesthesia, 1531. 
in acute poliomyelitb, 1428. 
in alcoholic neuritb, 1589. 
in benberi, 469j 470. 
in hxmatomyelia, 1549. 
in hysteria. 1671. 
in Llandry’a paralysis, 1595. 
in median nerve lesions. 1571, 
in parietal lobe lesions, 1359. 
in radial nerve lesions, 1570. 
in subacute combined degeneration, 1551. 
in syringomyelia, 1545. 
in tabes, 1462. 
in ulnar nerve lesions, 1573. 
tract disturbances, 1529. 

Sepsis, focal, 30. 

Sepdeemia, 30, 31. 
as result of bacterial activity, 3. 
from Bact. coli, 97. 
from local infection, 3. 
from streptococcus infection, 34. 

by insect bites. 337. 
from typhoid bacaUus, 77. 
gonococcal, 67. 
in cerebrospinal fever, 58. 
in erysipelas, 35. 
in peritonitis, 715. 
in scarlet fever, 39, 40. 
in smaU-poz, 164. 
local infections leading to. 31. 
microbes chiefly concerned in. 31. 
pneumococcus, 31. 
post-operative, 31. 
puerperal, 31. 
relation to, of pysmb, 31. 

Septicsmic arthritis, 1155. 

S«va, 4. 

Sericite pneumoconiosis, 1013. 

Serum proteins and albumin-globulin ratio 
in liver tests, 660. 
prophylaxis of measles, 154. 
sickness, 5. 

Sex as a factor in psychogenesb, 1614. 
as causal factor in schimphrenia, 1658. 
glands, 520. 

Sexual aberrations in moral imbecility, 
1629, 1685. 
desire in manb, 1649. 
in pulmonary tuberculosis, 1024. 
loss of, in tabu, 14M. 
development, arrest of, in dwarfism, 486. 
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Sexual development as affected by orchitis 
in mumps, 176. 

failure of, in Frfihlich’s syndrome, 489. 
dystrophy in diseases of pituitary, 484, 
485, 487. 

epochs in relation to mental duorder. 1611. 

IM, 

instinct in relation to mental disorder, 1614. 
precocity, 523. 

Shaking palsy, 1511. 

Shaver’s disease, 1015. 
Sheehan-Simmonds’s disease, 487. 
Shell'fish as vehicle of typhoid infection, 98. 
“ Shift to the left," 753. 

Shiga’s dysentery, 113, 114. 

Shigella, Iwyd, 113. 

Ilexneri, 113. 
resistance to peniciltin, 7, 8. 
schmitzi, 113. 
shigz, 112. 113. 

Shin>bone pain in trench fever, 301. 
Shingles, 1247. 1419. 

Shock. 8)8, 

blood-TOlume in relation to, 725, 726. 
m cardiac infarction, 843. 
in iuemorrhage, 725. 
syndrome, 725. 

treatment of, 726. 
treatment of insanity, 1621. 
of schizophrenia, 1667. 

Shoulder, dropped, in pulmonary tubercu> 


,845. 

SiekleHSeU trait, 743. 

Siderosis, welders’, 1014. 

Sigmoidoscopic examination, technique of. 
604. 

Sigmoidoscopy in bacillary dysentery. 116. 

m ulcerative colitis, 635. 

Silica in relation to pneumoconiosis, 100$, 
1013. 

SUicosls, 1009. 

SiUimanite pneumocoiiiosis, 1013. 

" Silver wire ’’ arteries, 910. 

Simmoods’s disease, 487. 

mental disorders associated with, 1644. 
Simulium damnosum as transmitter of 
OQChocerciasb, 329- 
Sino>auricttlar heart-block, 821. 
node, 793. 

Sinus, accessory, suppuration of, 940. 
arrest, 821. 
arrhythmia, 821. 
bradycardia, 820. 

cavernous, thrombosis of, 1366, 1453. 
lateral, thrombosis of, 1453. 
longitudinal, thromb^is of, 1453. 
rhythm, 819. 
tachycardia, 820. 
thmmbosis, 1366, 1452-1454. 
infective venous, 1410. 

Sinuses, sffectioas of, in the coznmon cold, 
148. 

cerebral, thrombosis of, 1366, 1452. 
Sinusitis, frontal, 940. 
in tnfiuenza, 180. 


losis, 1025. 
trozen, 845, 1167. 
•hand syndrome 
SiatodochiUs. 531. 


Skeleton, diseases of, 1171-1187. 

Skenitis in gonorrhcea, 67. 

Skew deviation, 1364. 

Skin, actinomycosis of, 195, 1240. 
affections after arsphenamine remedies. 

230, 231. 

anatomy of the, li88, 
atrophy of, 1295. 
blastomycosis of, 198, 199, 1239. 
cafif-au-lait m congenital syphilis, 225. 

in neurofibromatosis, I486, 
carcinoma, secondary of, 1305. 
coecal infections of, 1224-1232. 
degenerative conditions of, 1298. 
dermoid cysts of, 1303. 
diphtheria, infections of, 72, 1232, 1330. 
diseases. 1188-1335. 
tropical, 1327-1335. 

erythematous conditions of, 1254-1265. 
eruptions, chronic bullous, 1286-1291. 
drug, 1265-1268. 
due TO drugs, 27, 1265-1268. 
to iiltfabJe viruses, 1246. 
to sulphonamide preparations, 27. 
functions of the, 1188. 
fungous infections of, 1232-1240. 

•• gJossy." 1295. 
hypertrophy of, 1297. 
in acromegaly, 484. 
in ankylostomiasis, 332. 
in fiJanal elephantiasis, 327. 
in morphinism, 1640. 
in myxcedema, 496. 
in aeufolibromacosis, I486, 
in pellagta, 473. 
in Stmmoods’s disease, 487. 
in tuberose sclerosis, 1487. 
monilisl infections of, 1237, 
n®vj of, 1313. 

parasitic infections of, 1250-1254. 

pigmentary anomalies of, 1201-1205. 

pnmary chancres of, 204. 

protective function of the, 1188. 

reticuloses, 1316. 

secretions of the, 1198. 

secretory dlsoraers of, 1198-1201. 

senile elastosb of the, 1295. 

sensory disorders of, 1189-1197. 

sporotrichosis of, 1239. 

staining of, in dinitropbenol poisoning, 391. 

tags, 1312. 

test for tuberculosis, 88, 1027, 1028. 

tuberculosis of, 1240. 

tumours of the, dermal, 1310-1316. 

epidermal, 1301—1310. 
vasomotor disorders of, 1205-1208. 
virus infections of, 1246-1250. 

X*Tay injuries of the, 410. 

Skoda, vcijed puff of, 984. 

Skull, abnormities of, in cerebral diDlecia. 

1488. . , ^ 

anterior fossa, lesions in, 1364. 
general hyperostosis of, 1175. 
la achondroplasia, 1162. 
m acromegaly, 484. 
n cretinism, 498, 499. 


is Haad'^boiler-Christiaa’a 1IS6, 
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Skull iti hydrocephiJus, 1400, 1401. 
in osteim deformans, 1173. 
inoxycepha^, 1181. 
in nuets, 466, 

middle fossa, lesions in, 1365. 
posterior fossa, lateral recess, tumours in, 
1366. 

worm-eaten, in syphilis, 203, 209. 

Sleep in anxiety states, 1651. 
in mania, 1649. 
in mental depression, 1650, 
rhythm, reversed in eneephalidi letharsica, 
1416. 

Slcep^g sickness, 270. 
of TuBingen, 1414. 

Sleeplessness in delirium tremens, 163S. 
in morphinism, 1640, 
in pneumonia, 1050. 

" Sleeved jacket *' anssthesia, 1546. 
Slough, wash leather, in syphilis, 208. 
SmaU-poz, lSS-168. 
complications of, 164. 
confluen^ 162. 

differentiation front glanders, 132. 

from measles, 133. 
haemorrhagic, 162. 

malignant, dmerentiation from meningitis, 

Smegnoa bacillus, difTerentUtion of, from 
tubercle badllus, 88. 

SmeU.loss of sense of. 1333, 1358, 1364. 
Smith’s sign in enlarged mediasunal glands, 
1093. 

Smoking, a cause of chronic pharyngitis, 540. 
a cause of ptyalism, 530. 
effect on cardiovascular system. 346. 
on gastro-intestinal system, 347. 
on nervous system, 347, 
on respiratory system, 346. 
effects of, 346. 

excessive, enterospasm in, 605. 
harmfulness of, in intestinal epastn, 627, 628. 
in relation to gastric ud duodenal ulcer, 
576, 579. 

to gastric irntatioa, 557. 
to uryngius, 947. 
to pulmonary new growths, 1041. 
to thrombo-angiilis obliterans, 921. 
Snake poisoning, 340. 
venom lor hsnophihs, 768. 

for harmorrhagic diseases, 768. 
venoms, 340, 341. 

Snakes, diseases due to, 340. 

Snapper-Witts syndrome, 487. 

Snoring in adenoids, 941. 

SnufHes, 226. 


tuberculosis, 1033. 
arsenite, uses of, 373. 
bicarbonate to methyl alcohol poisoning. 
357. 

biurate deposits in gout, 446, 447, 
chloride in unne, 1099. 
citrate to accelerate elimination of lead, 
371. 

dehydration, 416. 
iodide in syphilis, 221. 


Sodium retention, 1114. 

sulphate in bacillaiy dysentery, 119. 
salicylate in chronic gout, 448. 
in rheumatic fever, 52. 

Sodoku, 244. 

Softening, cerebral, red, 1436. 

yellow, 1436. 

Sokoshio, 244. 

Solanine poisoning, 344. 

Sonne’s aysenfery, 113, 115. 

SparganoaU, ocular, 323. ' j 

Sparganum mansoni, 323. 
proliferum, 323, 

Spasm, caipo-pedal in laryngismus stridulus, 
947, 

in tetany, 504. 

epidemic duphragmatic, 193. > 

habit. 1522. 
in cr^t palsy, 1525. 

in first stage of epileptic fit, 1496, 1497. 
in hour-glass stomau, 593. 
of anal sphincter, 609. 
of cesophagus, chest pain in, 839. 
peripheral facial, 1351. 
respiratory in rabies, 1421. 
ret ro-coUic, 1521. 
torsion. 1484. 

Spasmodic lortlcoUis, 1521. 

Spastic ataxia in cerebrospinal fever, 59. 
dysarthria, 1373. 
paralysis, congenital, 1487. 
familial, 1482> 
general congenital, 1488. 
paraplegia, 1528. 
congenital, 1488. 
syphilitic, 1469. 

Spasdeity, development of, after hemiplegia, 
1439. 

in encephalitis iethargica, 1417. 

Spatulale hand in creuns, 499. 

Specific gravity test of renal effieiency, 1101. 
Spectroscopic examination of stools for 
blood, 604. 

of urine for blood, 1104. '■ 

Speech, anatomical coiuiderations, 1368. 
articulate muscular mechanism of, 1364. 
defects, 1367-1376. 
disorders in cerebral abscess, 1408. 
in general paralysis of the insane, 1456. 
in hysteria, 1672. 

In myoclonus, 1520. 
function of, 1367. 
patterns, 1370, 1371. 
perseveration of, 1370. 
phyaiological mechanism of, 1369. 
region of the brain, 1360. 

■canning or staccato in cerebellar lesions, 
1364. 

Spes phthisica, the, 1024, 1642. 

Sphenoidal fissure, i^drome of, 1341.' 

ridge, syndromes of, 1366. 

Spherocytosis, heredita^, 740, 741. 
^hlncter control, loss of, m epil^sy, 1496. 
troubles in disseminated sclerosis, 1475. 
in encephalitis Iethargica, 1417. 
in syringomyelia, 1547. 
in tabes. 14^ 1468. 

Spiders, diseases due to, 339. 
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SpiegIer>Feiidt sarcoid, 1317. 

Spina bidda, 1544. 

Spinal arthritis, 1160. 
caries, in relation to compression of cord, 
1538. 

tuberculous, 1026, 1538. 
cord, compression of, 1535. 

'CTtrathecal, 1537. ‘ 
intrathecal, 1535. 
traumatic, 1540. 
hxmonhagea iitto, 1549. 
local lesions of, 1527-1544. 
localisation of lesions, by myelography, 
1533. 

by reflexes, 1530. 
motor localisation of, 1530. 
segmental diagnosis of, 1530. 
sensory localisation of, 1530, 
neuroflbromata of, 1536. 
subacute combined degeneration of, 
1550. 

surface anatomy of, 1532. 
ttimours of, 1534. 
vascular lesions of, local, 1543, 
myosis, 1342. 

symptoms in encephalitis lethargies, 1417. 
syphilis, 1470, 1471. 
tumours of, 1534, 1535. 

Spine, arthritis of, 1160. 
fracture and dulocation of, in relation to 
compression, 1540, 1541. 
osteo'arthntis of, 1162. 
tuberculous disease of, 1538. 

Spirillum fever, 241. 
minus, 244. 

SpiroebJeta pallida, 202. 

Splrocluetal infectioiis, 202-245. 

• Jaundice, 238, 

Spirocluetes likely to be confused with Sp. 
pallida, 210. 

Spirocluetosls, 241. 
ictero*luemorrhag!ca, 238. 

Splashing in stomach, 558. 

Spleen, abnormalities of, 778. 
ague-cake, 249, 254. 
ameebiasia of, 276. 
circulation in, 777. 
congenital lobulation of, 779. 
cysts of, 779, 780. 
diseases of, 777-783. 
dislocated, 779. 
enlargement of, 780. 
floating, 779. 
functions of, 778. 
luemopoletic tissues of, 778. 
in anthrax, 79. 

m blackwater fever, 261, 262. 
in carcinoma of the liver, 685. 
in cirrhosis of the liver, 676. 
in congenital syphilis, 226. 
in glandular fever, 305. 
in kala-azar, 266, 
in malaria, 249. 251, 253. 254. 
in malarial cachexia, 253, 254. 
in nutntiona} macrocytic amemia, 475. 
in polycythjemia vera, 750. ■ 

in relapsing fever, 242. 
in Sull’a duease, 1164. 


Spleen in syphilis of the liver, 681- 
m tsypacosomiasis, 271. 
in typhoid, 99, 100. ' ' 

mSaredort of, 779. 
in undulant fever, 125. 
movable, 779. 
rupture of, 779. 

complicate malaria, 254. 
sarcoma of, 780. 
tumours of, 780. 

Spleens, accessory, 778, 779. 

Splenic anzmia, 781. 
fever of animals, 79. 

SptenicuU, 778. 

Spleno-hepatomegaly, lipoid storage, 784. 

Splenomegaly, 780. 
bihharzm, 320. 

in relation to tropical macrocytic anxmia. 

475, 476. 
congestive, 781, 
eosinophilia with, 754. 
in acholuric jaundice, 742. 
in Band’s STOdrome, 782. 
in Gauchera disease, 785. 
ui kala-azar, 266. 
in leukannia, 759. 
in malaria, 251. 

in Niemann-Pick’s disuse, 785. 
in nutritional macrocytic anzmia, 476. 
in Oroya fever, 144. 
in plague, 128. 

ia subacute bacterial endocarditis, 8So. 
m trench fever, 301. 
myeloid, non-leuluemic, 748. 

Spleounculi, 778. 

Splinting in beriberi, 472. 
in infantile scurvy, 465. 
in osteitis deiormans, 1174. 
m rheumatoid arthritis, 1152. 
in ndiets, 467, 

Spondylitis^ 1160. 
ankylopoietica, 1160. 
ankylosing type of, 1160. 

in abacterial urethnds, 312. 
atrophic t^e of, 1160. 
degenerative, 1162. 
hypertrophic, 1162. 
osteo-arthritic Xnc of, 1162. 
rheumatoid, 1160. 
types of, 1160. 

Spaadyioae rbizom^Uque, 1160. 

Spondylosis, 1162. 

Sporogony of malarial parasite, 247. 

Sporotiichosia, 196. 
of skin, 1239. 

Sporotrichum beurmaoni, 196. 
schenki, 196. 

Sporozoites of malaria parasite, 247- 

Spotted fever of Eastern type, 293- 

Sprue, non-tropical, 620. 
tropical, 623. , 

Sputum, anchovy paste in pul mmi ary amcDt- 
asis, 3044. , , 

black in miners pneumoconiosis, iwi». 
culture, 1022. 


inioSuenza, ISO. ‘ 
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Sputum in tropical eosinophilia, 313. 
nummular, 966, 1021. 
prunC'juice, 1042, 1050, 1095. 
rusty, 1050. 

tubercle badlll in, 87, 1021, 1030. 

Squatting in congeniul heart disease, 89S. 
Staccato speech in cerebellar lesions, 1364. 
Stammering, 1374. 

hysterical, 1572. 

Stauford.Binet test, 1686. 

** Staggers ” in decompression sidmess, 398. 
Stannosis, 1014. 

Staphylococcal food poisoning, 122. 
i^ections, 33. 

Staphylococci as cause of pyemia, 32. 

in relation to septicemia, 31. 
Staphylococctis aureus m food poisoning, 
122 . 

infection, 33. 

sensitivity to penicillin, 7, 8. 
infections, 33. 
pyogenes, 31, 33. 
in perinephric abscess, 1137. 
infections due to, 33. 
sapropbyticus in eczema, 1219. 
in infantile eczema, 1222. 
in infective dermatitis, 1216. 

Starch, digestion of, imperfect, 629. 
Starling’s principle m heart uilure. 807. 
Status asibmaiicus, 980. 
dyst^pblcus, I54S. 
epUepticus, 1502. 1506. 
foeal, 1502. 
lacunatus, 1443. 

Steapsin (lipase), 701. 

Steatorrhcea, 612. 
idiopathic, 620. 
osteomalacu in, 621, 1178. 

Steeple head, \ 18 \. 

Slegomyia fasciata, 184. 

Stenosis, bronchial, 974. 

hypertrophic pyloric, 596. 

Stensen’s duct in parotitis, 531, 532. 
stone in. 531. 

“ Steppage " in alcoholic neuritis, 1589. 

in beriberi, 470. 

StercoblUn. 664, 701. 

St«.rcolith, blocking appendix, 654. 
Sterilisation in relation to mental deficiency, 
I6S3. 

Sterility, 522. 

ss result of X>rays, 410. 

Steruo^mastoid pa^jsis, 1356. 

Sternum, in emphysema, 999. 
Stevens'Johnson syndrome, 1258. 
Stibamine in hlanasis, 328. 

Stibophen in schistosomiasis, 321. 

Stigmata of congenital syphilis, 227, 
of degeneration, 1634. 

Still's disease, 1163. 

Stlag-rays, 343. 

Stitch in the side, 1063. 

Stokes-Adams syndrome, 831. 

Stomach, abscess of the, 572. 
antiseptic barrier of, 556. 
biochnnical examination of, 559. 
carcinoma of the, 589. , 
pemiaous anrmia ip rdation to, 736. 


Stomach, chemical functions of the, 555. 
dilation, acute. 597. 
m congenital hypertrophy of the pylorus 

diseases of the, 553-599. 
diverticula of, 598. 
examination of the, 558. 
functional disorders of the, 561-571. 
functions of the, 556. 
hour-glass, 593. 
ileal, 599. 
motility, 555. 

organic diseases of the, 571-599. 
penstalsis in, 559. 

protective rdle of, for small intestine, 555. 

psychosomatic disordus of, 557. 

rate of evacuation of, 555, 559. 

sensation in, 556. 

size, shape and position of, 553. 

spasm of the, 593. 

spasmodic stricture of, hour*gIass, 593. 

splashing, 558. 

syphilis of the, 589. 

tnoracic. SSD. 

tone of, 556, 5S8. 

tuberculosis of the, 583. 

X*rsy examination of the, 559. 
Stomatitis, 525. 1325. 
after anphenamme remedies, 230. 
angular, 474, 732, 1324. 
aphthous, 526. 
catarrhal. 525. 
causes of, 1325. 
chronic. 1326. 

due to bismuth therapy, 217. 
due to heavy metals^ 1325. 
epidemic, 1 b 2. 
follicular, 526. 
g&njrrenous, 517. 

in benzene poisorung, 388 
in measles, 152, 155. 
in pellagra. 473. 
m pink disease, 309. 
mercunsl, 233 382. 383. 
recurrent ulcerative, m adults, 525. 
ulcerative, 525. 
ulcero-membranous, 526. 
vesicular, 526. 

Vincent’s, 526. 

Stone hewers* phthisis, 1009. 

masons* disease, 1009. 

Stoob, blood m, 603. 
examination of, 603. 
in amisbic dysentery, 276. 
in arsenical ^isoning, acute, 374. 
m bacillary dysentery, 114, 
in bbekwater fever, 262. 
in cholera, 134. 
m chronic pancreatitis, 705. 
in ciliate dysentery, 283, 284. 
in cixliac disease, 619. 
in colon neurosis, 628. 
in deficient pancreatic digesnoa, 701. 
in diarrhcea, 611, 612. 
in epidemic diarrhesa, 614. 
in Sbrosis of pancreas, 706. 
in food poisoning, 121. 
in gastro-intesti^ ailetgy, 7i0, 711. 
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Stools mgiardia intestinalis, 284. 
in bill abrrhcea, 627. 
in idiopathic steatorrhcca, 620, 621. 
in intestinal carbohydrate dyspepsia, 630. 

plague, 128. 
in jaundice, 663. 
in twashioiicor, 480. 
in lead poisoning, acute, 363. 
in leptospirosis icterohamonhagica, 240. 
in leulCT^a, 762. 
in malaria, 251. 
m rickets, 466. 
in tropicaj sprue, 624. 
in typhoid feveCj 100. 
in ulcerative colitis, 634. 
in yellow fever, 187. 
rice-water, 134. 

Strabismus, dia^ostie indications of, 1341. 
in cerebral diplegia, 1489. 
in disseminated sclerosis, 1475. 
m encephalitis lethargica, 1416. 
in hydrocephalus in chddren, 1402. 
in third-nerve paralysis, 1341. 
in tuberculous meningitis, 1396- 

Strawberry mark, 1314. 
tongue m scarlet fever, 38. 

Streptobacillus monitiSormis, sensitivity to 
peiuciUin. 7. 

Streptococcal infections from septic teeth, 
33. 

peritenltis, 715. 

septicemia from insect bites, 337. 

Streptococci, classification of. 33. 

Streptococcus isecalla, 33, 34. 
susceptibility to petucillin, 7, 8. 
infection. 33, 34. 
meningitis, 62. 
pyogenes. 30, 33. 34, 35. 
as causal organism of erysipelas, 34. 

of scarlet fever, 36. 
infections due to, 33, 34. 
teniitivi^ to penicillin, 7, 8. 
sepUesmia after mosquito bices, 337. 
yiridans, 33, 34. 
infecuoDs due to, 34. 
sensitivity to penicillin, 7. 

Streptomyces aureotocieos, 13. 
rimosus, 14. 

Venezuela, 11. 

Streptomycin, 10, ll._ 

hacMjaal j««taoce tq. 10. 
as intestinal antiseptic, 11. 
in abacterial urethritis, 312. 
in acute infective enteritis, 121. 
in bacillary dysentery, 118. 
in chancroid, 144. 
in gonorrheea, 66. 
in g^uloma venereum, 1250. 
in diarrheea. 613. 
in lung abscess, 1004. 
in meningitis, 1394, 1397. 
in pericarditis, 880. 
in plague, 129, 130. 
in pulmonary actinomycosis, 1039. 
in pulmonary tuberculosis, 1033. 
in pyciiti, 1135. 
in tuberculosis, 10, 89, 90. 
in tuberculous lar^gitis, 949. 


Streptomyc^ peritonitis, 720. 
m tularsmia, 131. 
in ulcerating granuloma, 1335. 
in imdulant fever, 127. 
in whooping-cough, 10. 
liver damage with, 11. 
toxic eiTects, 11. 
with isoniazid, 11. 
with sodium aminosalicylate, 11. 

SUias cutis distensm, 1295. 

gravidarum, 1295. 

Stridor, congenital laiyngeaf, 946. 

Stripper’s asthma, 1015. 

Strongylotdes stercoralls, 325. 
StrooOTloidiasis, 325. 

Strophantbin in cardiac disease, 814. 
Strycbnlne poisoning, spasms in, differ- 
ential diagnosis from tetanus, 83. 
Stupor, catatonic, 1663, 166S. 

Sturge-Weber r^drome, 1448. 

Stuttering, 1374. 

Subacromial bursitis, 1167. 

Sub-acute combined degeneration, 1550. 
Subarachnoid hemorrhage, 1448. 
Sub-diaphragmatic abscess, 579, 655. 
Subdu^ hxmorrhage (haematoma), 
1450. 

Sublimadon, 1614. 

Submazillary mumps, 1 75. 

Subsultus tendinum, 101, 1497. 
Succioylsuiphatbiazole in amabic dysen- 
tery, 279. 

u bacQla^ dysentery, 117, 118. 
in ulcerative colitis, 637. 

Succus entericus, 599. 

Succussion splash, 58$. 

in pneumotbor^ 1083. 

Sucrosuria, 618. 

Sudamina m rheumatic fever, 50, 1198. 
Sugar in urine, tests for, 425. 
loafbead, 1181. 

metabolism, mechanism of, 423, 424. 
Suicide, risk of, in afiective disorders, 1650, 
1655. 

in anxiety states, 1651- 
in hysteria, 1674. 
in mental depression, 1650. 

Sulkowitch’s unnary tes^ 505. 
Sulpfaacetamide, 17. 

in pyehtis, 1135. 

Sulphadiazine^ 17. 
in bacillary dj-sentery, 117. 
in broncho-pneumonia, 1061. 
in chronic cholecystitis, 693. 
in lympbogranuloma inguinale, 192. 
in meningitis, 1393. 
in plague, 129, 130. 
in undul^t fever, 126, 127. 
Sufphadimidine, 18. 
in cerebrospinal fever, 63. 
m measles, ISS. 

m pneumococcal pneumonia, 1055. 
in urinary tract infections, 25. 
Sulpluemc^lobhuemia, 751. 
Stdphaguanidine, 18. 
m amcebic dysentery, 279. 
in bacillary dysentery, 117. 
in cholera, 136. 
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SulphaguaDidlne in epidenue ditrrhcea, 617. 
in undulant fever, 127. 

Sulphamerazine, 17. 
in plague, 129, 

Sulpha^amlde, 17. 

Sulphapyridine, 17. 

in dermatitis heipetiformis. 1287. 

Sulpharspbenatntne in sypnilis. 213. 

Sulphates in urine, 1099. 

Sulphatblazole, 17. 

complications following use of, 27< 
in cerebrospinal fever, 63. 
in chancroid^ 144. 
in perinephritis, 1138. 
in plague, 129. 

in urinary tract infections, 24, 25, 312. 

Sulpbonal causing enterogenous cyanosb, 

” Sulphotiamide fever,” 27. 

Sulpbonamldes, 17*29. 
absorption of. 19. 
acetyhtion of. 19. 

action on bacteria compared with peniciUio, 
6, 7. 

administration, methods of, 20. 

antibacterial activity of, 19. 

cautions in use of, 20, 21. 

complications following use of, 2S--28. 

dosage of, 22, 23. 

effect of, on colour of urine, 1106. 

excretion of, 19. 

in abacterial urethritis, 312. 

in actiaomycosis, 196. 

in amcebie dysentery, 279. 

in anthnuc. 81. 

in Q. coll infections, 23. 

in bacillary dysemety, 23, 117. 

in blastomycosis, 198. 

in broneho'pneumonia, 1061. 

m cerebrospinal fever, 63. 

in chancroid, 144, 

in cholera, 136. 

in epidemic diarrhtca, 617. 

m food poisoning. 121. 

m hzmothorax, 1079. 

in hill diarrhcea, 627. 

m intestinal infections, 23. 

in lobar pneumonia, 1055. 

in lymphogranuloma inguinale, 192. 

in measles, 155. 

m meningitis, 63, 1393. 

in meningococcal arthritis, 1155. 

in mycetoma, 197. 

in pennephntis, 1138. 

m pharyngitis, acute septic, 539. 

m plague, 129. 

in pneumococcal meningitis, 1393. 

in pneumonia, 1055. 

in pyelitis, 1135. 

in small-pox, 168. 

in torulosis, 198. 

in ulcerative colitis, 637> 

in undulant fever, 126. 

in unnar)' tract infections, 24, 25, 97, 312. 

inhibition of action of, 19. 

prophylaxis with, 28, 29. 

solubility of, 18. 

therapeutic use of, 20-22. 


Stdphoaamldea, therapy, disseminated lup 
erythematosus in, 933. 
polyarteritis nodosa in, 931. 
toxic effects of, 2^27. 
urinary complications following use of, 
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Stilphones in leprosy, 92-94. 

"Sulphur granules ’’ in pleural fluid, 10! 


n pulmonary actinomycosis, 1038, 103 
Summer diarrhoea, 614. 

SuO'balhing, risk of, in pulmonary tub< 
culosis, 1032. 

Sun-atrolte, 408. 

Suppuration, 3, 

Suprarenal cortex, 506. 
adenomata of, 512. 
in relation to sexual functions, 507. 
glands, acute deficiency, 511. 
diseases of the, 506-520. 
in acromegaly, 484, 
lesions of, in Addison's disease, 507 
tumours of, 512, 513, 516, 517, 
medulla, 506. 
tumours of, 517. 

Supcssplaatua teadlaltls, 1167. 

Suramin in onchoccTcissis, 329. 

in trypanosomiasis. 273. 

Sutton's disease, 1204. 

Swallowing, mechanism of, 541. 
Sweating, 1198, 1)99. 
after lesions of spinal cord, 1532. 
in cardiac neurosis, 904. 
in dinitropheno) poisoning, 391, 
to exophthalmic goitre, 492. 
in malaria, 253. 
in methanol poisoning, 356. 
in methyl bromide poisoning, 394. 
in pha»chn>mocytoma, 518. 
in rickets, 465. 

in suppurative pylephlebitis, 689. 
in typhus fever, 297. 

Sycosis barbs, 1227. 

seborrfaceic, 1218. 

Sydenham's chorea, 1515. 

mental changes in, 1634. 

Symbolism, 1613. 

Sympathectomy in angina pectoris, 842. 
in malignant essential hypertension, 916. 
in Raynaud’s phenomenon, 924. 
in superficial gangrene, 921. ' , 

Sympathetic, cervical, paralysis of, 1345. 
Sympathoblutoma, 520. 

Syncope, cardiogenic, SIS. 
in arspnenamine therapy, 230. 
in heart disease, 794. 
in heart failure, 817 
in postural hypotension, 917. 
vasovagal, 817. 

Syndrome, adreno>genital, 511. 

Albright's, 502. 
amnesic, 1627. 

anterior cerebral artery, 1358. 
apoplectic, 1449. 

Avellia*. 951. 

Babinski-FrOhlich’s, 488. 

Banti's, 781. 

Behcet’s. 1326. 

Benedikt's, 1342, 1362. 
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Syndrome, Bemheim’s, 810, 874. 
Brissaud’s, 485. 

Brown-Siquard, 1529. 
carotid ainus, 818. 
carpal tunnel, 1572. 
ccrvico'brachial, 1167. 
crush, 1128. 

Cushing's, 516. 

Da Costa’s, 904. 
effort, 904. 

Ehlers-Danlos, 1296. 

Fancont, 468. 

Felly’s, 1151. 

Foster Kennedy, 1358. 

FrOWicfi's, 488. 

Froin's, 1379. 

frontal lobe tumour, 1358. 

Ganser, 1674. 

Gradenigo's, 1342. 

Hand-Schdller-Christian’s, 783, 1186, 
Henoch-Schoenlein, 774. 

Homer’s, 1345. 

Kelly-Patenon, 542. 

Korsakoff’s. 1590, 1627. 
Laurence-Aloon^Biedi, 489. 
Levi'Loralne, 48S. 
loculation, 1379. 

LoefBer's, 753. 
lumbiTO-sciatica, 1449. 
Lutembacher's, 896. 
mediastinal, 1090, 1094. 

Meigs’, 1076. 
menineitie, 1449. 

Nothnagers, 1362. 
of base of skull, 1366. 
of cavernous sinus, 1366. 
of Dejerine and Boussy, 1361. 
of frontal lobe tumour, 1358. 
of the anterior cerebral arteiv, 1358, 
of the sphenoidal fissure, 1341. 

ridge, 1366. 

Plummer-Vinson, 542. 
post'gastrectomy, 587. 
post>nepatitis, 669. 

Reiter’s, 312. 

Senear-Usher, 1289. 
shock, 725. 

Snapper-Witts, 487. 

Stevens-Johnson, 1258. 

StokeS'Adams, 831. 

Sfurges-lFeber, t44f. 
thalamic, 1361. 

Turner’s, 486. 
von Gierke’s, 452, 892. 
Waterhouse-Friderichsen, 511. 
Weber's, 1342, 1362. 

Weingarten’s, 753. 
Wolff-Parkinson-White, 833. 
Synovitis, 1165. 

Syphilide, annular, 206. 
corymbose, 206, 
ecthymatous, 205. 
follicular^ 206. 
frambcesiform, 206. 
lichenoid, 206. 
maculo-roseolar, 205. 
nodular cutaneous, 207. 
papular, 205. 


Syphilide, papulo-pustular, 205. 
papulo-squamous, 205. 
psoriasiform tertiary, 208. 
pustular, 205. 
squamous, 205. 
tertiary, 208, 

Syphilis, 202-233. 
accidental infection in, 202, 203. 
tetiology of, 202, 

and cerebral thrombosis and iuemorrhage, 
1435. 

and chancroid, 210. 

and mental disorder, 1632. 

cerebri, 1459. 

cardio-vascular, 858. 

congenital, 225-233, 1471. 

definition of, 202. 

diagnosis of pnmary stage of, 209, 

diagnosis of secondary eruptions in, 210. 

diagnosis of tertiary lesions of, 2ll. 

general management of, 221. 

in pregnancy, 225, 228. 

treatment of, 228. 
in relation to aneup'tm, 858, 929, 
to angina pectoris, 859. 
to jaundice, 664. 
to marriage, 224, 225, 
incubation period of, 203. 
latent, 223. 

maternal transmission of, 202, 225, 228, 

meningeal, 1454, 1459. 

mental disorder and, 1632. 

of the aorta, 858. 

of bone, 203, 209. 

of the bronchi, 973. 

of the central nervous system, 1454-1472. 
otthe heart and pericardiu/n, S58. 
of the larynx, 206. 
of the liver, 681. 
of the lungs, 1040. 
of the pancreas, 707, 
of the pharynx, 206. 
of (be stomach, 589. 
of (he (oogue, 206. 
of the trachea, 958. 
optic atrophy in, 1340. 
papulo-squamous lesions in, 205, 
parenchymatous or degenerative lesions of, 
1454. 

pathology of, 203. 

pregnancy in relation to treacment of, 228, 
pnmary chancre of, 203. 

stage of, 203. 
prophylaxis of, 212. 
secondary stage of, 205. 
spinal, subacute and chronic, 1470. 

vascular, 1471, 
symptoms and signs of, 203. 
tertiary stage of, 207. 
transmission of, 202, 

by blood transfusion, 203. 
m ftetus, 202. 
treatment of, 212-224. 
of early, 221. 
of late, 223. 

of neurosyphilis, asymptomatic, 224. 
Syphilitic alopecia, 225. 
aortitis, 858. 
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Syphilitic arteritis, 853. 

cerebral thrombosis, 1435. ‘ 

dactylitis, 226. 

eruptions, differential diagnosis of, 211. 

i^ants, treatment of, 228. 

jaundice, 681. 

meningitis, 1393, 1461. 

onychia, 225. 

osteochondritis, 226. 

pemphigus, 225. 

phthisU, 1040. 

pseudo-paralysis, 226. 

snuffles, 226. 

stigmata, 227. 

wi|. 225. 

Syphiloma, intracrarual, 1384. 

Syringobulbia, 1545. 

Syringocystadenoma papilliferum, 1309. 

Syringomata, 1309. 

Syringomyelia, 1545. 

Systole, cardiac, 793, 
premature, 821, 

T.AM. vaeeiae, )09, S27, 
in undulant fever, 127. 

TabardiUo, 296. 

Tabes, conjugal, 1462. 
dorsalis, 1461. 
ataaia m, 1464. 

cervical sympathetic paralysis in, 1345. 
optic atrophy in, 1465, 1468. 
viseenl enses in, 1465, 1463. 
juvenile, 1472. 
xnesenterica, 718. 


m tuberculous meningitis, 1395. 
Tachycardia, auricular paroxysmal, 823. 
in cardiac infarction, 844. 
in cor pulmonale, 853. 
in exophthalmic goitre, 492. 
in heart failure, 810. 
in hyperthyroidism, 901. 
m pericarditis, 879. 
in phsochromocytoma, 518. 
in pink disease, 309. 
paroxysmal, 823. 
sinus, 820. 

supraventricular, 823. 
ventricular, 828. 

Taenia africana, 322. 
confusa, 322. 

ecbinocoeciis in reUthn to iuag, J046. 

lata, 322. 

muldceps, 324. 

saginata, 322. 

solium, 322, 323. 

Taeniasis, 322. 
intestinal, 322. 
somatic, 323. 

Taicosis, 1013. 

Talipes calcaneo-valgus, 1575. 
Tamponade, cardiac, 879. 

Tape-worms, 322, 325. 

Tarantula bites, 339. 

Tartar emetic in clonorchiasis, 317. 
in schistosomiasis, 321. 
in ulcerating granuloma, 1335. 


Taste, lesions of fifth nerve in relation to, 
1345. 

loss of, in Dell's paralysis, 1349. 
in lesions of ninth nerve, 1354. 

Tattooing, 1205. 

Tay^aebs disease, 1482. 

Tea-factory cough, 1040. 

■tasters* cough, 1040. 

Te^lh, care of the, 527, 528, 529. 
in cadmium poisoning, 387. 
sheddinit, in pink disease, 309. 

Teichopsia in migraine, 1509. 

Telangiectasia, familial hsmorrhagic 
(Osier), 1315. 

hereditary fuemorrbagic, 775. 
Telangiectasis in jaundice, 662. 
multiple, 775, 938. 

Post-imdiation, 410. 

Telegraphist's cramp, 1525. 

Temperature, typus inversus of, in tuber- 
culosis, 1023. 

Undulant, in Brucellosis, 125. 

Temporal lobe, abscess of, 1408. 

localising signs of iesians of, 1350. 

Tendon reflexes in Friedreich’s ataxU, 14S0. 
in tabes. 1462, 1463. 
sheaths, fibrositis of, 1167. 

Tendovaginitis, atenosing, 1167. 

Tenesmus m smsbie dysentery, 276. 

„ m bacillary dysentery, 114. 

Tennis elbow,” 1167. 

Teratoma of medlsstinum, 1094. 

Terminal infection, 32, 33. 

TetramyeiD, »ee Oryietracycline. 
Testamenta^ capacilv, 1629. 

estimation of, in aphasia, 1372. 

Test-meal for gastric diagnosis, 559. ' 

m diagnosis of cancer of stomach. 591. 
m diagnosis of duodenal ulcer, 577. 

Testicle, amcebiasis of, 277. 

atrophy of, in dystrophia myotonica, 1602. 
iesions of, m mumps, 175. 
necrosis of, in small-poz, 160. 
tertiary syphilis of, 209. 

Testosterone, hypersecretion of, in acne 
vulgaris, 1232. 
in acromegaly, 485. 
tn dwarfism, 487. 
in eunuchoidism, 521, 
in infantilism, 486. 
m Simmonds's disease, 438. 

Tetanoid chorea, 1484. 

Te/saar, 81. 

neonatorum, 81. 

TeUiny, 503. 

Mood calcium in, 503. 
m cteliac disease, 619. 
in idiopathic steatonheea, 621. 
m pyloric obstruction, 594. 
in tickets, 466. 
in scarlet fever, 43. 


parathyroid, 503. 

Tete disease, 243. 

Tetrachlorethane poisoning, 394, 670. 
Tetrnchlorethylene in ankylostomiasis, 333. 
in ascariasis, 334. 
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Tetracycline, 14. 

Tetra-ethjrl lead poisoning, 371. 
“Thalamic syndrome “ of Dejerine and 
Roussj^ 1361. 

Thalamus, see Optic thalamus. 
Thalassaemia, 743. 

Tl^mine ^itamin Bj), 4S7. 
in beriberi, 471. 

Thiouracil in exophthalmic goitre. 494. 
495. 

in toxic adenoma, 496. 

Thomsen’s disease, 1602. 

Thoracic duct, diseases of, 787. 
Thoracoplasty in pulmonary tuberculosis, 
1036. 

Thorium com^unds, dangers of, 412. 
Thomapple poisoning, 344, 352. 

Thought, disorder of, to schizophrenia, 1659. 

in anxiety states, 1648, 1649, 1651. 
Thread'Trorms, 335. 

Three«day fever, 188. 

Throat, septic, as cause of septicaemia, 31. 
sore, in rheumatic fever, 49. 
in scarlet fever, 38, 40. 
in tonaillitu, acute, 533. 
syphilitic lesions of, 206. 

Thrombasthenia, hereditary, 771. 
Thrombin, 765. 

Thrombo^angUds obliterans, 921. 
Thrombocytopenia after arsphenamlne ther* 
epy, 232. 
essential, 771. 
of infections, 771, 

Thrombocythsemia, Idiopathic, 770. 
Thrombocytosis, essential, 770. 
Thrombo*pblebitis, 926. 
migraos, 928. 
non«suppurative, 927. 
suppurative, 926. 

Thromboplastin, 765. 

Thrombosis, 925. 
arterial, 926. 

and tomorrhage, 1435-1443. 
atheroma a cause of, 1435. 
calcarine, 1438. 
cerebellar, 1440. 
cerebral, 1435-1443. 
comnary, 836, 842, 
femoral, 927. 

m infarction of the lungs, 990. 
in typhoid fever, 103. 
mural. 925. 

of cerebral arteries, 1437. 
sinuses, 1452. 
veins, 1452. 

of coronary arteries, 834. 
of inferior vena cava, 927. 
of internal carotid, 1437. 
of renal vein, 1103. 
of splenic vein, 781. 
phlebitis in relation to, 926. 
portal, 688. 
sinus, 1366, 1453. 
venous, 926. 

in arsphenamine therapy, 229. 
in heart failure, 812. 

Thrombotic forms of pulmonary infarction, 
990. 


Thorium X in malign reticufoses, I3I6. 

in ruEvua flammeus, 1314. 

Thrush, 527. 

Thymic asthma, 946. 

Tliymol turbidity test in liver ftinctioa 660 
Thymus gland 787. 

and myasthenia gravis, 1606. 

Thyroid extract in cretinism, 499. 
in myxccdema, 498. 
in osteo>arthritis, 1159. 
gland, diseases of the, 491-501. 
in acromegaly, 484. 
in relation to exophthalmic goitre, 493. 
pressmg on trachea, 500. 
Thyroidectomy in Graves’s disease, 494. 
Thyrotoxicosis, m relation to heart disease 
900. 

primary, 491. 
secondary, 495. 

Tbyrotrophin, 483. 

Thyroxine, 491. 

excessive secretion of, in Graves's dbeare. 
492. 

in relation to blood formation, 701, 

Tibia, sabre-scabbard form of, 227 
m yaws, 234. 

Tic, convulsive, 1524. 
douloureux, 1346. 
psychical, 1524. 
simple, 1523. 

Tick as transmitter of Rocky Mountain tick 
typhus, 294. 

•bites, 556 . 

paralysis from, 336. 

•bone relapsing fevers, s^otiptoms of, 
243. 
fever, 243. 
typhus, 293. 

Tics, the. 1522-1 S2S. 

post-encephahtic, 1418. 

Tinea axillaris et cruris, 1236. 
barbs, 1235. 
capitis, 1233. 
circinata, 1235. 
cruris. 211, 1333. 
flava, 1333. 
glabrosa, 1235. 
imbricata, 1333. 
in the tropics, 1332. 
nigra, 1333. 
pedb, 1236. 
tonsurans, 1233. 
unguium, 1237. 1333. 
versicolor, 1238. 

Tinnitus, 2352. 

Titubatioa in cerebellar lesions, 1364. 

in Friedreich’s ataxy, 1480. 

Tltyus bahlensls, 340. 

Tobacco, effects of 346. 

Tobia fever, 293. 

Tocopherols, 456. 

Todd’s paridysis, 1441, 1497. 

Toe-riail, ingrowing, 1322. 

ToiaeoUne hydrochloride in Raynaud’s 
phenomenon, 924. 

Tongue, affections of the. from hypoglossal 
nerve lesions, 1357. 
black briiy, 1327. 
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Tongue, eaidnoma of, neutalgia in, t}$4. < l 
hemiatrophy of the, 1357. 
in acromegaly, 484. . , • • 

in foot-and-mouth disease, 183. , .. 

in measles, 151, . - / . 

in myasthenia gravis, 1605> ■ • 

in nutritional macro^ic ansmia, 476, 
in pellagra, 473. } 

in scarlet fever, 38, 39. 
in tropical sprue, 624. 
in typhus fever, 298, 
in undulant fever, 125. 
in yellow fever, 186. 187. 
myositis of, in trictuniasis, 331. 
paralysis of, 1357. 
raspberry, 39. 
scrotal, i327. 
strawberry, 38. 

syphilitic lesioru of, 206, 208, 209, 
tremor of, in general paralysis, 1456. 
worms, ^seases due to, 336. 

Tongue-biting in epilepsy, 1496. 

Tonsillectomy, 536. _ 
cotittaindicatm during outbreaks of polio- 
myelitia, 1434. 

Tonsillitis, acute, 533. 
chronic, 535. 
adenoids in relation to, 536. 
in adults, 537. 
in children, 536. 

Tonsils as aite of leptic infection, 3D, 533. 
dtseasea of, 533-538. 
in leukasmia, 761, 762. 

Tophi, 446, 447. 

Teraion apaam, 1484. 

TortieoUis after encephalitis lethargies, 1418. 
congenital, 1522. 
spasmodic, 1521. 

ToruU histolytica, 197, 198. 

Torulosis, 19/. 

Tower akuU. 1181. 

Toxxmla, 30. 
from endotoxin, 3. 
from exotoxin, 3. 
symptoms of, 30. 

Toxaemias, infectious, mental disorders in, 
1642. 

Toxic adenoma, 495. 

Toxicosis, haemorrhagic capillary, 774. 

Toxins, 3. 

acting on the liver, 670. 
in causation of acute catarrhal gastritis, 571. 
present in food-poisoning, 121, 123. 
varieties of, 3. 

Toxoid, in prcmhylaxis of tetanus, 83. 
-antitoxin ilocculea for immuolting 
against diphtheria, 77. 
test of suscepubiiity to diphtheria, 77. 

Toxoplasmosis, Apf^dix v. 

Trachea, aneurysm pressing on, 859,860, 962. 
caranoma of, 957. 
cysts of, 957, 
diseases of the, 954-062. 
foreign bodies in, 954, 959. 
injury of, 962. 
leprosy of, 959. 
papilloma of, 957. 

pressure on,in sonic aneurysm, 859, 860,962. 


Trachea, pressure on, in goitre, 500. 
sarcoma of, 957. 

■ scabbard, 962. ' - ' < 

scleroma of, 959. 

timnle tumours of, 957. ' 

X ills of, 958. 
rculosia of, 959. 

Tracheal obstruction, 959. 

. from cicatrisation, 961. 

from external pressure, 962. '. 
tugging in aortic aneurysm, 860. 
Tracheitis, acute, 954. 
chronic, 956. 

in beryllium poisotutvg, 386. 
Tracbeo-bronchltss, acute, 963. 
Tracheocele, 957. 

Tracheophony, 1093. 

Tracheotomy in scute laryngo-tracheo- 
bronchitis, 946. 

in diphtheria. 78. .. ' 

in adema of larynx, 944. ' 

Trapezius, paralysis of, 1356. 

Trauma aa cause of tracheal ‘ obstruction, 
961. 

in relation to arthritis, 1165. 
to cerebral hsmonhage, 1435. 
to gout, 445. ' 

tomtnennial abscess, 1406. 
to intTSCtanial tumour, 1361. 
to isehamuc heart duesae, 835. ’ 
to mental disorders, 1635. 
to progressive muscular atrophy, 1555. 
Travel sieltaess, 401. 

Trematodes, dii^cs due to, 316-221. w 

Tremor in cerebellar lesions, 1364. 
in chronic mercurial poisoning, 382. ■ ' 

in duseminated sclerosis, 1474. . 
in exophthalmic goitre, 492. 
in Friedreich’s ataxia, 1480, 
in general paralysis of the insane, 1456. 
in nepato-lenticular degeneration, 1484 
m manganese poisoning, 385. 
in paralysis agitans, 15l2. 
in pellagra, 474. 

Trench fever, 300-302. 
foot, 1209. 

Treponema berberum, 241. 
carateum, 1333. 
carter!, 241. 
duttoB^ 241. 
hisps^cum, 241. 

pajS^um!*202. 

sensitivity to penicillin, 7. 
persicum, 241. 
perteoue, 233. 
recurrentis, 241. 

Bogdianum, 241, 
turtcatie, 241. 
venezuelense, 241. 
vincenti, sensitivity to peiuciUin, 7. 
Tricblnella spiralis, 331. 

Trichiniasis, 331. 

myositis in, 331, 1170. 

Trichlorelhylene poisoning, 395. 
Trichocephalus dispar, 334. 
Tricho-epitheliomata, 1309. 

Trichomonas hominis, 284. 
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Trtchomocus vactnaUi, 65. 
Trichomycosii nxillaris, 1238. 
Trichophyton, 1232, 1234. 1236, 1333. 
Trlchorthcxl* oodosa, 1319, 

Trfchosporon jjfirsnleum, 1334. 
THcho*r>oro*b, 1334. 

Trichunails, 334. 

THchuria Iricbiurn, 334. 

Ttjcu*pld Btmla, 893. 
incompetence, 877. 

munnur in. 877. 
ttenosU, 877. 

valrc. concmita! anomalifs of, 877. 
Trigeminal neuralgia, 1346. 

Trjnltfin in acute coronary inauflidency, 8S0. 

in angina pcctarii, 840. 

Trinitrotoluene poiioning, 390, 
Tri-ortA»<re*yl pboaphate, poiwning by, 
_ , 378. 

Trlamoa in methyi bramic/e pamniog, 394. 
in itryehnine {yiiMntnc, 83. 
in trtanut, 82. 

Troroblcula akamuahl, 289. 
deUensia, 289. 
fletcheri, 2S9, 

Tropbozoites, 247. 

Tropical eoslnophllla, 313. 
tkindUeaiee, 1327-133S. 
ulcer, 1331. 

Treutseaa's ilgn in b)'pop8nthyro(<lum, S04. 
__lntrrue, 621,624. 

Tresidone in petit mil, 1506. 

Tfypanoaome bruccl, 270, 
cnizl, 270, 274. 

CQUir^fdum, 270. 
evanai, 270. 

(Tamblease, 270. 271, 272. 
rbodcalenic. 270. 271. 272. 

TtypantMomo fcTer, 27l. 

Ti^anoaomea in blood. 271. 

m brain and coni, 271. 

IVypanoaomUais, 270. 

AJiican, 270. 

South Vl^erlcnn, 274, 275. 

Ti^araamide in lyphnu, 217. 
m trypanofomuais, 273. 
toxic effects of, 233, 

Trypsin, 701. 

Trypsinogen, 701. 

Tactae fly, the, 270. 

Tautsucamtuh! disease, 288. 

complications of, 291. 

Tubercle bacillus, 1017. 
in milk, 85, 86. 
in sputum, 87, 1021. 

prognostic aigniflcaince of, 1030. 
in urine, 85, 87. 
resistance to penicillin, 7, 8. 
sensitivity to streptomycin. 10. 

Tubercles in choroid in tuberculous roenin- 

Ttiberculide^ luMtd papular, 1385. 
papulonecrotic, 1245. 
rosaceous of Lewandowaky, 1245. 
Tuberculides of skin, 1243, 

Tuberculin tests for tuberculosis, 88, 1028. 
Tuberculoma, cerebral, 1384. 
hypertrophic, 1026. >. , 


Tuberculosis, 84-90. 

BCutc caseous, pathology of, 1019. 
temperature in, 1022. 
miliary, 89. 
pathology of, 1019. 
temperature in, 90, 1022. 
etiology of, 85. 
avian. 85, 1017. 

Bacille Calmctte-Gu6tin in oroph'vlaxis of. 

89, 1031. 
bovine. 85, 1018. 

cerebrospinal fluid in, 88. ' 

chronic miliary, 1019. 

CfitlJiTiJatjFa, 1243. 
congenital. 85, 
cutis. 1240. 

millarls acuta, 1241, 
orifleiaUs, 1243. 
etiological evidence of, 88. 
diagnosis of, 87. 
drpplet infection in, 85. 
erythema nodosum and, 30'i^ 308, 1260. 
fibroHtaseoua, pathology 1020. 
flbrold, pathology of, 1020. 

temperature in, 1023. 
general, 89. 
incidence of, 87. 
infection in, modes of, 85. 

rtaults of, 87. 
inteitinal. 638. 
intrnctBDtal, 1384. 
lymph eland, 788. 
menul disorders in, 1642. 
mUlary, 89. 1019. 
minlmof, 1037. 
mortality due to, 87. 
of the creum, hyperplastic, 639. 
of the epididymis, 1026. 
of the kidneys, 1139. 
of the larynx, 948, 1021, 1022, 1023. 
of the pericanllum. 8Sl. 
of the skin, 1240. 
of the stomach, 588. 
of the trachea, 959. 
paths of entrance of badlli in, 85. 
predisposing factors to, 86. 
prophylactic treatment of, 88, 
prophylaxis of, 1031. 
pulmonary, 1017-1037. 
skin inoculation with, 85. 
sources of Infection in, 85. 
tests for, 88. 
treatment of, 88. 

with streptomycin, 10, 89, 90. 
verrucosa cutis, 1243. 
vesical, 1139. 

Ikiberculous arthritis, 1156. , 

colitis, 638. 
enteritis, 638. 
laryngitis, 948. 

mediastinal glands, 1092, 1093. 
meningiUs, 62, 1394. 
pentomcis, 718. 
ulceration of ileum, 639. 

TUtanemia, 130. 

Tumbu disease, 338. 

Tumour, benign giant-celled, IIJS. 
glomus, 1315. 



1770 


INDEX 


Tumours in acute leuksmia, 763. 
intracranial, 13SO-1391. 
turban, 1309. 

Turbatrix aceti, 326. 

Turck cells in blood in Orojra fever, 145. 

Turner’s syndrome. 4S6. 

Tussis hepatica, 280. 

“ Twilight state,” 1626. 

Twltcbings in eclampsia, 1497. 
in urscmia, 1497. 

Tylosis, 1297. 

Tympanites in pneumonia, 1053, 
in typhoid fever, 102. 

Typhoid fever, 97-110. 
abortive forms of, 101. 
ertiohgy of, 93. 
afebnie, 101. 
age-incidence in, 98, 102. 
alcoholism and, 102, 104. 
bacterismia in, 99. 

" carriers," 98, 99, 108. 
complications of, 102. 
diet m, 109. 

differential diagnosia of, 61, 106. 
endemic occurrence of, 9S, 99. 
hemorrhagic type of, 102. 
incubation period of, 100. 
intestinal ulceration in, 99. 
loeologiHs, 62, 101. 
mortality rate of, 107. 
nodules, 99. 

pregnancy m relation to, 102. 
prophylaxis in, 107. 
provocation, 109. 
pulmonary tuberculosis and, 102. 
rash in, 100. 
relapse in, 101, 
seasonal incidence of, 98. 
speciaf symptoms and compiicatibnt of^ 
102. 

stools in, 100. 
types of, 101. 

Widal test in, 105. 
splae, 104. 

'* tVp**®**^ state/’ the, 100, 104. 
m malaria, 251. 

in malignant undulant fever, 126. 
in small-pox, 162. 

Typhus abdominalis, 97, 
blasting, 298. 

differentiation from measles, 153. 
endemic, 286. 
epidemic, 295. 
exanlbematicus, 295. 
flea, 286. 
fleck-, 295. 
icteroides, 184. 
louse-borne, 295-300. 


murine, 286. 

Koc&y Mounmia tick, 293, 

rural or scrub tropical, 288. 

Sio Paulo, 293. 

scrub, 288. 

ship, 286. 

shop, 286. 

siderans, 298. 


Typhus tick, 293. 

urban tropical, 286. 

Tyrothricin, 6. 

Tzanck test, 1286. 

Ulcer, chancroid, 143. 
chrome, 384, 

Curling's, 576. 
gastric, 575. 

intestinal, tubercular, 639. 
of coronal aulcus in lymphogranuloma in- 
guinale, 191. 
of fauces, syphilitic, 206. 
of larynx, ayphilitic, 206. 

tuberculous, 949. 
of <eaoahagta, aeuU, 543. 
phagedenic, 1331. 
rfgime, 583. 
rodent, 1303. 

snail track in syphilis^ 206. 
sublingual, in whoopmg-cough, 139, 141. 
tropical, 1331. 

Ulcerating granuloma, 1334. 

Ulcerations, Duguet's, 102. 
in American dermal leishmaniasis, 268. 
in Vincent's angina, 537. 
in yaws, 234. 

of larynx in typhoid fever, 103. 
tuMrcuIous, 949. 

of legs in acholune jaundice, 741, 742. 
m eickle-celled anxmia, 743. 
with hypostatic eczema, 1223. 

Ulcerative stomatitis, 525. 

Ulcers of feet in diabetes, 439. 

in ubes. H65. 

Ulcus raolle, 143. 
elevatum, 143. 
terebrans, 1304. 
tropicum, 1331. 

Uler^ema opl^ogenes, 1320. 

Ulnar nerve, lesions of, 1572. 

'* Ultimum moriens ’’ of Duchenne, 1556. 
Umbilical abscess in tuberculous peri- 
tomtis, 719. 

vein, thrombosed, causing peritonitis, 712. 
Umbilicus, diphthentic infwtion of, 72. 
Uocinariasisj 332. 

Uncinate lesions, hallucinations in, 1360. 
Undulant fever, 125. 

polyarthritis in, 1156. 

Unguis incamatus, 1322. 

Unverricbt’s myoclonus, 1501. 

Uraemia, 1103. 
acute, 1111. 
dtronic, 1110. 

conditions associated with, 1441. 
extra-renal, 1111. 
iscbzmic, 1128, 

mental disorders associated with, 1645. 
Ursemic asthma, 979. 

Urates in unne, 1107. 

C/rea coacentradon test of renal efBctency, 

noj. 

frost, 1110. 

retention in relation to ursmia, 1110. 
Ureteral catheterisation in determining 
efficiency, 1101. 

Urethritis in abacterial infection, 311. 
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Urethritis in coliform infections of urinary 
tract, 96. 
in mumps, 175. 
in Reiter’s disease, 1156. 
non-sprciiic as cause of ankylosing spondy- 

Utis, 1160. 

Uric acid in blood in gout, 445, 446, 
in health, 445. 
calculi, 1140. 

crystals in urine, 1099, 1107, 1140. 
excretion of, 445, 1093. 

Urinary complications of sulphonamide 
therapy, 26, 

culture for diagnosis of typhoid, 105. 
secretion, abnormalities of, 1102, 
test of Sulkowitch, 505. 
tract, B. coU infections of, 95. 
infections, treatment svith sulphonamides, 
22 . 

Urine, acidity of, 1098. 
alcohol in, in alcoholic intoxication, 353. 
appearances of, in bacilluria, 96, 1134. 
Bence Jones protein in, 1103. 
crjstaUine depositsin, 1099, 1107. 
drugs which alter colour of, 1106. 
formation, mechanism of, 1109. 
in cirthosia of the liver, 677. 
in jaundice, 662, 
in malaria, 249, 251. 
in nephritis, 1116. 
in porphyria, 453. 
in pyelitis, 1134. 
in the Fancom syndrome, U79. 
incontinence of, in epileptic attack, 1496. 
nitrogenous constituents of, 1098. 
non.iutrogenous constituents of, 1099. 
normal, 1098. 

pancreatic ferments in, 7<3i. 

phosphates in, 1099. 

pigments of, 1099. 

port wine in blackwater fever, 262. 

reaction of, 1098. 

smo^, in dinitrobenzene poisoning, 390. 
specific gravity of, 1098. 

test of renal function, 1100. 
suppression of, in blaclrwater fever, 262. 
m cholera, 135. 
in lead poisoning, 363. 
in mercurial poisoning, 381. 
tests for sugar m, 425. 
tubercle bacilli m, 87. 
typhoid bacilli in, 103. 
unc acid crystals in, 1107, 

Urobilin, 1099. 

Urobilinogen, 1099. 

Urobilinogenuria, 659. 

Urobilinuria, 662. 

in blackwater fever, 262. 
in cirrhosis of liver, 677. 
in malaria, 249. 
in yellow fever, 187. 

Urochrome, 1099. 

Uroerylhrin, 1099. 

Urorosein, 1099. 

Urticaria, 1255. 
acute giant, 12SS. 
anaphylactic. 1255. 
cholinergic, 1255. 


Urticaria, factitious, 1255. 
in BTsphenamine therapy, 230. 
in ascariasis, 334. 
in penicillin therapy, 10. 
in relation to asthma, 978, 
papular, 1256. 
pigmentosa, 1257. 
psychogenic, 1256. 

Usure des ongles, 1324. 

Uta, 268. 

Uvula in chronic pharyngitis, 540. 

Vaccination, antirabic, 1423. 
in small-pox, 167, 168-171. 
protection afforded by, 171. 
risks of, 1 70. 
technique of, 169. 

Vaccine, choleraic, 136. 
therapy in rheumatoid arthritis, 1153. 

Vaccinia, 168, 1249. 

Vaginal diphtheria, 72. 

Vagotomy in treatment of gastric and duo- 
denal ulcer, 587. 

Vagus, anatomy of, 1355. 

involvement of, in cancer of ssophagus, 552. 

in cerebellar apoplexy, 1440. 
lesions of, 1355. 

Valleix, the tender points of, 1347. 

Valvular disease of heart, chronic, 862-878. 
rupture, 904. 

Valvulitis, chronic mitral, 862. 

Van den Bergh reaction, 659. 

Varicella, 171. 
bullosa, 173. 
gasgreoosa, 173. 
hasmorrbagica, 173. 

Variola, 158. 

hsemorrhag/ca pusfu/osa, i63. 
major, 160. 
minor, 163. 

Bine varioUs, 163. 

Varioloid, 163. 
varicella^ 163. 

Vascular disease, peripheral, 917. 

Vasculitis nodular, 1261. 

Vasomotor disturbances in arsphenamine 
therapy, 230. 

Vasovagal attacks, 1502. 

Vegetative neurosis, 308. 

Veldt sore, 1329. 

Venesection, 816. 
in beriberi, 471. 

in hypertensive encephalopathy, 1445. 

heart disease, 851. 
in pulmonary cedema, 989. 

Venoms, snake, 340. 

Venous pulse, tn chronic constrictive 
pericarditis, 882. 
thrombosis, 812, 926. 

Ventricles, radiographic appearances in 
diseases of the, 804. 

Ventricular ectopic beats, 822. 
septal defect, 896. 
tachycardia, 828. 

Ventriculography in intracranial tumours, 
1390. , 

Ver du C^yor, 338. 

Ver macaque, 338. 
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Verbigeration, in schizophrenia, 1663. ’ 

Verruca, 1301, 

Verruga peruviana, 145. 

Vertebral tumoura in relation to comprea- 
sion of cord, 1539, 

Vertigo, aural, 1352. 
in cerebellar lesions, 1+40. 
in decompression sickness, 398. 
in paroxysmal tachycardia, 824. 
in streptomycin therapy, 11. 
labyrinthine, 1352, 1353. 
nystagmus in, 1352. 
positional, 1354. 
recurrent^ 1352. 

Vesical crises in tabes, 1462, 1465. 
tuberculosis, 1139. 

Vestibular irritation in sea-sickness, 402. 
lesions, tests for, 1352. 
neuromtis, 1354. 

“ Vi ” agglutinin in typhoid fever, 105. 

Vibrio cholene, 133. 

Vincent’s angina, 537. 
orgaoisins in ulcero-membranous stoma- 
titis, 526. 

spirilla in measles, 152, 
in throat, 69, 74. 
stomatitis, 526. 

Viperidse, 341. 

Virilism, 511. 
in aeromegaiy, 484. 

Virulence, bacterial, 1. 

Virus diseases. 14^193. 
of lymphepathla venereum, 191. 
of measles, 150. 
of nervous system, 141W434. 
of akin, 124^1250. 
of yellow fever, 185. 
pantropic, 185. 
pneumonia, 1056. 

Viiwes, Utraole, 146. 
diseases due to, 146-193. 
neurotropic, 1414. 
resistance to penicillin, 7. 

Vbcerat crises of tabes, 1462-1465. 

Visceroptosis, 710. 

Vision, disorders of, in acromegaly, 484. 
in disseminated sclerosis, 1474, 1475. 
in hydrocephalus in ciuldren, 1402. 
in hypoparathyroidism, 564. 
in encephalitis lethargies, 1416. 
in jaundice, 663. 
in migraine, 1509. 

Visual word centre, 1368. 

Vitamin values of foods, 455—461. 

Vitamin A, 454, 455. 

daily requirement of, 454. 
effects of lack of, 455. 
sources of, 454. 

(aneurine, thiamine), 457. 
daily requirement 457. 
deGctency, effects of, 457. 
in benberi, 468. 
in chronic alcoholism 355, 356 
in treatment of benben, 471, 472. 

ofneuntis, 1586, 1589. 

(riboflavin), 457, 458. 
complex, 457-461. 
in treatment of pellagra, 474. 


Vitamin B* (pyn’doxine), 459. 

B, (nicotinamide), 4SS, 459. 
daily_ requirement of, 458. 
deftcien<7, effects of, 459. 

B, | (maocobalamin), 460. 

ifefleiency, results of, 460. 
ta subacute combinm degeneration of 
spinal cord, 1554. 

C, 461. 

daily requirement of, 461. 
deflnen^ relation to scurvy, 462. 
sources of, 461, 

D, 455. 

daily requirement of, 455. , 

deiicieniy, relation to rickets, 465. 
effects of overdosage of, 455. 
in idiopathic steatorrhem, 622. 
in the Foneoni syndrome, 468. 
in treatment of osteitis deformans, 1174. 
of osteomalacia, 1178. ' 

of rickets, 467. 
of tetany, SOS. 

D, (calciferol), 455. 

D„ 455. 

£.456. 

K,4S6. 

in relation to coagulation of blood, 766, 
769. 

in treatment of jsuadiee, 664. 
sources of, 456. 

R,. 456. 

E, , 456. 

Vitamins, 454. 

bt-toluble, 454-456. 
in pick disease. 310. 
intemationsl standards for, 454. 
water-soluble, 457-461. 

VitUigo, 1203. 

Vocal cords, abductor paralysis of, 950, 1356. 
complete, 951. 
functional, 952. 
in chronic laryngitis, 947. 
in tuberculous laryngitis. 949. 
organic, 950. 
paralysis of, 950-953. 

Voice, change in, m paralysis sgiCans, 1512. 
in acute laryngitis, 943. 
in benberi, 469, 470. 
m chranic laryngitis, 947. 
in goitre, 500. 

in progrttsive muscular atrophy, 1558. 
in tetanV; 504. 
in tonsillitu, 536. 
in tuberculous laryngitis, 949. 
production, faul^, 948. 

Vole bacillus in tuberculosis prophylaxis, 89. 
Volhynia fever, 300. 

VoUmer patch test of tuberculosbg 88, 1028. 
Voluntary movement, disorders impairing, 
1376. 

Volvulus BS cause of acute intestinal obstruc- 
tion, 650. 

complicating megacolon, 648. 

Vomiting, 561. 

after axsphenamlne therapy, 230. 
as cause of alkalosb and ursmia, 1110. 
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Vomiting, cyclic, 561. 
emotional, 561 
fecal, 651. 

following deep X-raj; therapy, 410. 
from loc^ gastric irritation, 562. 
habit, 561, 
hysterical, 561. 
m acute appendicitis, 651. 
m acute hepatic necrosis, 671. 
in acute intestinal obstruction, 651. 
in acute necrosis of pancreas, 702. 
in ackee poisoning, 351, 
in baall^ dysentery, 114. 
m blacfcwater fever, 262. 
m canrer of the aromach, 590. 
in cardiac Infarction, 844. 
in cerebellar apoplexy, 1440. 
in cerebrospinal fever, 55. 
m cholera, 134. 

in chronic duodenal ulcer, 579. 

g^tric ulcer, 577. 
in cirrhosis of the liver, 676. 
in cb'phtheria, 73. 
m duodenal ileus, 598. 
in epilepsy, 1500. 
in epidemic diarrhoa, 615. 
in food poisoning. 12l, 122, 124. 
in BaatnM, 571, 572, 574. 
in hypochroouc idiopathic anemia, 732. 
in intracranial tumour, 1386. 
in melioidosis, 133. 
in mercury poboning, acute, 381. 
in migraine. 1509. 
in pentonitis, 713, 714. 
in plague, 128. 

In pregnancy, S62._ 
in pylone obstruction, 594. 
in sulphonamide therapy, 25. 
in ayphilis of the stomach, 589. 
in travel sickness, 402. 
in tuberculous meningitis, 1395. 
in urgraia, 1110. 

in whooping-cough, 138, 139, 140. 
in yellow fever, 186, 187. 
morning, in alcoholics, 356, 563. 
obstructive, 562. 
post-anxsthetic, 562. 

post-operative, causing peptic osopbagitb 
and ulcer, 548. 
projectile, 596. 
ttSia, S6]. 

sickness of Jamaica, 350. 
stercoral, 651. 
toxic, 562. 

TOO Bechtcrew’s disease, 1160. 
von Gierke's syndrome, 452, 892. 
von Jaksch’s disease. 748. 
von Recklinghausen’s disease, 1485. 

skin lesions in. 1312. 
von Willebrand’s disease, 776. 

VroUk, prenatal fracture of,_1180. 

Vulva, granuloma of, in schbtosomiasis, 320. 
Vulval dLipbtherta, 72. 

lesions in Ijinphopathia venereum, 192. 
Vulvitis in typhoid, 104. 
senile atrophic, 1295. 

Warblea in myUsb, 338. 


Warren Tay-Sachs' disease, 1482. 

Warts, infective, 1301. 
juvenile, 1301. 
plantar, 1302. 
seborrhcsic, 1301. 
senile, 1301. 

Wasp sting, anaphylactic symptoms after, 
337. 

Wassermann reaction, first appearance of 
positive, 204, 205. 
in cerebrospinal fiiud, 1380. 
in diagnosis of syphilis, 204, 205. 
in syphilis of the nervous system, 1455. 
in typhus fever, 296. 
ia Vtaccnt's s/tgiaa, S37. 

Wasting, chronic, 617. 
in cmliac disease, 619. 
in nutritional mactocytic ansmia, 475. 
in pellagia, 473. 

Water and electrolytes, disturbances of, 415^ 
422. 

as vehicle of cholera Infection, 133. 

of typhoid infection, 98. 
dehydration, 417. 
drinking, contamination of, 365. 
intoxicanon, 417. 
lead contamination of, 365. 
supply in relation to goitre end cretinism, 
498, 499. 

Waterbrasb, 563. 

Water gas, 358. 

Waterbouse-Fridericbsen syndrome, 511. 

Water-pock, 171. 

Watsonius watsonl, 316. 

Waxy kidney, 1131. 

Weaver’s cough, 1015. 

Weber’s compass test, 1359. 
syndrome. 1342, 1362. 
test for nerve deafness, 1351. 

Weigl’s anti-typhus vaccine, 300. 

Welgl reaction, 296. 

Weil's disease, 238. 

Weil -Felix reaction in rickettsial diseases, 285, 
287, 291, 293,294. 296, 298, 303, 304. 

Weil strain of leptospira, 238. 

Weingarteo’s syndrome, 753. 

Welders’ siderosis, 1014. 

Wens, 1303. 

Werdnig-IIofTmazm disease, 1565. 

WerlboF's disease, 771. 

WemJclre’s he/niancipic jiupil phenom- 
enon, 1360. 

«*Wet brain,’' 354. 

Whipple’s disease, 632. 

Whitfield, erythema indoratura of, 1261. 

WhiUow, 1321. 


in syringomyelia, 1547. 
Whooping-cough, 137. 

eclampsia, 140. 

Wid^ test, 105. 

Wig, syphilitic, 225. 

\WlsOQa disease, 1484. 

** Winged scapula,” 1568. 
\^’interbotlom'# sign in African t 
mUsi*. 271. 

^Mtzelsucbt, 1358. 
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Wohlfartia magoillca, 337. 

WoiUez, inala£e de. 987. 
\Volfr>Parldnson*y^itc syndrome, 833. 
Wood’s light for diagnosis of ringworm, 1233. 
Wool-sorter’s disease, 79. 

Word-blindness, 13(i9. 
in lesions of occipital lobe, 1360. 
pure, 1368. 

•deafness, 1368, 1369. 

Wounds, diphthena of, 72. 

scarlet fever after, 41. 

Wrist-drop in lead palsy, 367, 1593. 

Writer’s cramp, 1525. 

Wucbereria bancrofli, 326. 


Xanthelasma palpebrarum, 1299. 
malayi, 326. 

Xanthelasmoidea, 1257. 

Xanthine in unne, 1098. 

Xanthochromia, of cerebrospinal fluid, 
1379, 1535. 

Xanthsrythroderma perslans, 1275. 

Xarsthoma diabeticorum, 1298. 
disseminata, 784. 
juvenile. 784, 1299. 
planum, 129^ 
tuberosum, 1298. 

Xanthomatosis, hypercholesterolzmio, 784. 
hyperLpterme, 784. 
normochelesterolcraJe, 783. 
secondary, 1298. 


Xanthomatoses of skin, 1293. 

Xanthopsia, 663. 

Xenopsylla cbeopis, the rat-Rea of plague 
and typhus, 127, 287. 

Xeroderma, HOO. 
pigmentosum, 1210. 

Xerophthalmia, in idiopathic steatOTThcea, 
620. 

in vicainin deRciency, 455. 

Xerosis bacillus, 69. 

.Xerostomia, 530. 

X-irradiatioo in leuksmia, 760. 

in pruritus ani, 1191. 

X-rays, injuries from, 409. 
uses of. in industry, 409. 
dermatitis from, 410. 


Yaws. 233. 

Yeasts, resistance to penicillin, 7. 

Yellow fever, 184. 

Jack, 184. 

Zenker’s degeneration of muscle. 1169. 
in typhoid, 99. 
in typhus, 296. 

Ziehl-Neelsen stsining of tuberculous sputa, 
87. 

Ziemann’s stippling in malaria parasite, 
248. 

Zona. 1247. 

Zoster, 1247. 1419. 

Zygote of malarial parasite, 247, 



